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Foreword

In the course of the last 20 or 2§ years, many developing countries have made significant progress toward
strenghtening their national agricultural research capacities. It is well known, however, that the research
problems confronting individual countries differ widely. Small countries represent a category apart which
has been given little attention. The contlict between research needs and available resources, ever-present in
all developing countries, is particularly acute in small countries.

Discussions in recent years on agricultural research organization and policy issues have given little
consideration to the problems which specifically confront small countries, and to their solutions. Oat of
concern for this situation, the International Service for National Agricultural Rescarch (ISNAR), the
Agricultural University of Wageningen, the Directorate for Agricultural Research (DLO, Netherlands
Ministry of Agriculture and Fisheries), and the Technical Centre for Agriculture and Rural Cooperation
(CTA), decided to convene a workshop. The purpose was not to develop solutions to these

complex problems; that would have been presumptuous. Rather, it was to identify priority aspects for
consideration, and to propose an agenda of work leading to a better understanding of the issues involved,
so contributing toward the identification of realistic alternatives.

This volume contains the proceedings of the workshop, which was held at the Agricultural University of
Wageningen, in Wageningen, The Netherlands, 11 to 14 September 1984.

William K. Gamble
Director General

ISNAR
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Program

Tuesday 11 September 1700 Cocktail Party
' 1900 Cold Buffet
Wednesday 12 September 0900-0920  Opening of the workshop

Dr. de la Rive Box

0920-0950  Further acquaintance with participants (short introduction)

0950-1050  Keynote address: “Towards a global Agricultural Research
System” (Session 1)
Prof. Ruttan

10s0-1110  Coffce

Chairman: E. Trigo 110-1130  Introduction CTA-Center. “Relevance of the Workshop

for ACP-Countrics”
Dr. Treitz

1130~-1230  Day Topic on Research Policy Making
“Establishing Agricultural Research Policy: Problems and
Alternatives for Small Countries” (Session 2)
Dr. Gamble

1230-1400 Lunch

1400-1500  Case on Rescarch Policy Making in the Netherlands (Session 3)
Prof. de Zeeuw

1500-1530 Tea

1530-1630  “Research Policy Linkages: Case on Developing Countries'
(Session 3)
Dr. Subhi Qasem

1630-1700  Closing remarks and conclusions by Chairman

Evening Free

Thursday 13 September
Chairman: M. Flach 0900-0910  Bricf introduction on moming program

0910~1000  Day Topic on Scientific Linkages (Session 4)

1000-1030 Coffee



Chainman: L. de la Rive Box

Friday 14 September
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I11§~121§
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1530 ~ 1600

1600 - 1700

1700 - 1730

1800
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0900 - 1130

1130 - 1230
1230 ~ 1400

1400 - 1730

1730

Case on Scientific Linkages (Session )
Dr. Panabokke

“Scientific Linkages of Agricultural Research Systems for Small
Countrics” (Session §)
Prof. Boynton

Closing reniarks and conclusions
Chairman

Lunch

Day Topic on Researcher-Farmer Linkages (Session 6)
Prof. Hildebrand

“Organization of Agricultiral Rescarch in the Netherlands with
Spedial Reference to Potato Research and its Farmer Participation™
(Session 7)

Dr. van der Zaag

Tea

“Farmers and Researchers: Two Cases on Farmer-Rescarcher
Linkages from the Dominican Republic™ (Session 7)
Dr. Cuevas, Ir. Doorman

Closing remarks and conclusions
Chairman

Dinner

Mee: the Dutch
Infarmal meetings

Working Groups on

a) Research Policy Making

b) Scientific Linkages

¢) Researcher-Farmer Linkages

General Session
Lunch

Open aftemoon session in cooperation with the Study Group for
Development Issues (Studickring voor Ontwikkelingsvraag-
stukken)

- Summary of day topics

- Results of working groups

- Discussion

Official closing of the workshop
Dr. de la Rive Box
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AGRICULTURAL RESEARCH POLICY AND ORGANIZATION
IN SMALL COUNTRIES:
TOWARDS A RESEARCH AGENDA

L. delaRive Box

Agricultural University
Wageningen, The Netherlands

ABSTRACT

In the near future the majority of the world's agricultural
scientists may be working in developing countries. Yet,
little is known about policies and organizations governing
research programs in many of these. Since small countrics
have not been studied as a group, itis good to pay extra
attention to them., Considering the high degree of
integration in the world of international agricultural
rescarch, and considering that small countries cannot solve
all problems by themselves, they will have to find ways of
teeding into research programs other than their own.

THE PROBLEM

Over the last 20-25 years agricultural rescarch has
developed rapidly, especially in the developing countries
with seme spectacular suceesses. Several instances can be
cited in support of this statement,

Today, alittle less than half (42%) of ti.e world’s
agricultural scientists work in developing countries

(V. Ruttan, Table 3) and the predictions of massive food
deficits in some of the most over-populated regions in the
world scem to be fears of the past. This is true throughout
Asia, and even India, which not so long ago was
considered a hopeless case, is now self-sufficient in food
grains. Agricultural rescarch, however, is under pressure.

In a number of industrialized nations such as the United
States, existing models of agricultural research
organization are under serious review (1). The same
tendency can be identified in the developing world where
large and small countries are undertaking major efforts to
overhaul their research systems; the search for more
productive arrangements being always the main
Justification. Colombia, Argentina, Dominican Republic,
Sri Lanka, Indonesia are all examples of this trend. Thisis

(1) KENNY, MARTIN, and Jack KLOPPENBURG, The American
Agricultural Research System: An Obsolete Structure? Agricultural
Administration, 14: pp t-to.

an intriguing observation. Even the most closely
monitored research system of them all is under review: a
major study is being done on the impact of the research
system linking developing and developed countrics,
coordinated through the CGIAR. Agricultural research
policy, urganization, and management have become issues
of ever increasing importance and to day it is not evident at
all that the models governing the current research effort
will still be operative at the end of the decade.

Why these changes? Why is it that the sheer sacrosanctity
of the Land Grant College System could be called into
question? Why is it that the heralded Dutch conception of
the triptych (or “dricluik™) of rescarch, extension and
education is not as evident as it was a decade ago? Why was
it that the Consultative Group on International
Agricultural Research dedicated a million dollars to an
evaluative activity, when budget pressure on the Centersis
alrcady so high?

There are several lines of explanation. One is that
agricultural rescarch may be suffering from its own
success. The success stories and particularly those
associated with the IARCs and the CGIAR have drawn
attention to the potential of research as an agricultural
development tool, leading to an increased interest in
maximizing heir potential contribution. Secondly, the last
15-20 years have seen dramatic scientific and
organizational changes: biotechnology and the emerging
role of the private sector call for new approaches to
agricultural research organization. Finally, and maybe
most important of all, is the fact that despite the successes
achieved in advancing agricultural production and
productiviry, th ¢ world still faces a tremendous challenge if
the future food tequirements are to be met. It is true that
Asian countrics have achieved a certain balance between
demand and supply, but population growth in this region
is still very large in absolute numbers, and there are no
significant arcas of new land that can be brought into
production. In Africa, the food situation has deteriorated in
the past decade, and the causes go beyond the climatic



disasters that the region underwent. In Latin America,
production has increased substantially, but today the
region is more dependent than ever on food imports.

Furthermore, there is increasing concern over a widening
gap between countries, particularly between jarge and
small developing countries, and the inability of this lateer
group to put together self-sustainable research systems.

It i in the light of this context that a workshop was
organized. The objective was not to develop answers to the
above-mentioned problems and concerns: it would be
presumptuous to think that problems of such magnitude
could be resolved in three days of discussions. The
objective was to bring attention to the problems and pose
the proper questions, so that we can start working on the
development of a workable strazegy for strengthening the
rescarch systems of the developing world in general, and of
the small developing countries in n “-ular, [tis with this
intention that the papers included 1
commissioned. Their value does not liein .. answers they
provide, but, hopefully, in the questions they raise.

slume were

The objectives for which the papers were written were
twofold;

1. to generate researchable topics in the field of
agricultural rescarch policy and organization;

to suggest ways ot institutional collaboration while
working on these questions.

19

The reasons why the workshop tocussed on research
systems in small countries have been given above, Little is
known about the specific problems of these countrics.
Larger countries have been the subject of many stadies.
Ruttan's recent book on agricultural research policy
(1982), reters to counuries like India and Brazil. Butwhatof
the smaller ones, like Costa Rica, Sri Lanka or the
Dominican Republic? Or, for that marter, Denmark,
Finland or The Netherlands? Obviously, resourees in the
latter chree are far larger than in the former. But how are
agricultural research activities affected by the smaller scale
of these countries? Daoces their size have anything to do with
the types of interaction and communication operative
between different parties in the rescarch and development
enterprise?

It is for this reason that this report is called Agriculeural
Rescarch Policy and Organization in Small Countries. We
stress “Policy and Organization” to emphasize that the
research questions cannot be limited to notions of good
nmanagement and efficiency or effectiveness. Policy isakey
clement. And we concentrate ourselves on small countries
because we think that this may be an area where research is
most needed and where it is feasible as well, The scope,

however, is comparative; the analyses are not limited to
these countries by themselves. Neither are they limited to
developing countries.

THE PAPERS

The general scene: small countries, great needs.

The tone for the different papers in this volume is set by
Ruttan’s “Toward a global agricultural research system.”

He formulates three generalizations, which could be
restated as follows:

1. small research systems have higher research

investments per hectare than large ones, to achieve an

cqual level of effectiveness;

small countries, with great agroclimatic variations will

face higher costs to develop productive farming

systems than more homogenous countrices;

3. small countries cannot avoid being dependent on others
for much of their agricultural technology.

to

Ruttan distinguishes between different types of small
countries. For those in the four to ten million population
range, with access to resources, he considers the
development of agricultural research and educational
institutions within this century.

For the fifty or so smallest low-income countries this is not
in the offing. He therefore wams development agencies
that they should not planin s or 10 year project cycles, bue
rather in terms of a generation. These smaller systems
should also dedicate their resources qualitatively ina
different way, namely to the direct support of agricultural
production and rural development programs. They may
not be able to support the costs of a minimal research
program ainied at the principal commoditics, estimated by
Trigo and Pinciro at USS12 to USS1 5 million.

Ruttan therefore suggests an approach for those countries
which is based on:

— the emergence of organized producer groups;

- a funding modcl in which the size of the donor
contribution is tied to the growth of domestic support;

~ national research assistance support and implementation
groups;

— effective linkage with non-national research and
development agencices, be they public or private, and
bascd on multilateral or bilateral arrangements.



Gamble and Trigo in their paper on “Establishing
agricultural research policy,” conclude that research ne.ds
in small countries are not linked to their size, whereas
resources usually are. Ifadequate resources are not
provided, uscful results are unlikely, and resources are
wasted. They base their analyses on the Minimum
Research Module ((MdRM) proposed by Trigo and Pifieiro.
Itis applied to seven prime crops in 38 smali countries in
Central America, the Caribbean, and Africa. Only in 14
out of 207 country-crop combinations, is the cconamic
base large enough to support a minimum research effort.
Rice research, for example, canonly be supported in Cuba,
the Dominican Republic, Guyana, Costa Rica, Panama,
Liberia, and Sierra Leone. Cassava research only in Benin
and Burundi. Even if research allocations would be
doubled. the authors conclude that the picture remains
approximately the same.

Gamble and Trigo cherefore make the following
reconnnendations:

1. to concentrate research efforts to maximize impact of
available resources;

to coordinate donor assistance through a national
rescarch support group (analogous to Ruttan's

te

proposal);

3. to decide what research needs to be done locally, and
what can be done through regional or international
collaboration (by means of international agricultural
research centers).

Coordination should take place on the international level as
well, as Treitz argues. Many of the countries covered by
Gamble and Trigo in their analysis, belong to the so-called
group of Atrican-Caribbean- Pacific (ACP) seates, linked
to the European Communities (EC) through the Lome
Conventions.

Donor countries can join efforts to support agriculural
research and development by actively participating in
agencies like the recently ereated Technical Ceneer for
Agricultural and Rural Cooperation of the EC. It could
become a clearing-house for information on agricultural
research, thereby stimulating the types of research policies
as suggested by Ruetan, or Gamble and Trigo,

RESEARCH AND POLICY

Two papers deal with the research-policy linkage. Qasem
defines “linkage™ and “policy” and goes on to specify the
parties involved in the respective relationships. Dealing
with developing countries, he mentions a number of their
specitic problems. Firse, the relation to the ministry of
agriculture and the desire of autonomy on the part of the

rescarchers. Researchers may wish to generate support
from outside agencies, such as farmers’ groups or foreign
financing institutions.

A second issue deals with the relation to other policy
makers, such as in the ministry of planning. Rescarchers
have to make their case, to show that their work is in line
with prevailing priorities in food policies. They also need
to convince agribusiness leaders of their work’s value.

Relations with clients form a third issue, in particular the
relations with farmers. Since they are generally poorly
organized and do not have real power, they do not
participate in research priority setting,

A number of these issues are taken up by De Zeeuw,
who describes the case of a developed country, The
Netherlands. He starts his paper unequivocally:

*“The Netherlands never had an independent agricultural
research policy, and itis my sincere hope that my country
will stay in tnis state of blessing as long as the sea level
allows us to exist.” What does exist is a Government
agriculeural policy of which research is a part. Rephrasing
De Zecuw's argument, derived the following
propositions:

t. Good agricultural research can do without an explicit.

research policy.

Only take up a subject if it is not, or cannot be

researched by others (like private enterprise).

3. Only take those subjects which can be expected to pay
off at the farm level within a period of 10 to 15 years.

4. Pick subjects through consensus between main parties
involved, through informal and cooperative

to

arrangements.

Formalize only what needs to be absolutely formalized,
so that rescarchers can respond quickly to emerging
needs among farmers.

w

Quite evidenty these propositions hold under certain
conditions. De Zeeuw presses the point that Duech
agriculwural entrepreneurs are well-educated, well-read,
well-organized, and that agriculture is still profitable (even
though average farm income is, according to him, still
below standard). Comparing his analysis with Qasem's, it
is clear that on these points, the differences beeween rich
and poor countries are vast. This makes for essential
differences in the embedding of agricultural research in the
general field of agriculeural development.

LINKAGES AMONG SCIENTISTS

One of De Zeeuw's propositions referred to the way in
which subjects are selected for study. In the Netherlands an



elaborate structure was established, based on decentralized
problem formulation. In this National Council for
Agricultural Research, researchers meet the users of their
work, as well as their colleagues.

Boynton has described in his *Scientific linkages of
agricultural research systems for small countries,™ the case
of five Central American states. Costa Rica, Guatemala,
Honduras, Nicaragua, and El Salvador all are small, face
globally the same political and cconomic consequence of
their size, and share a number of institutions.

The author points out that the development ofagricultural
research tollows the same pattern in most of the countrices
concerned. Rescarch generally starts on export-crops
produced in enclave cconomies. Gradually ivis
complemented by national rescarch on particular export
crops such as coffee. After World War 1L interest starts in
food crops and it is believed that what is needed is good
extension to transmit research results trom foreign
institutes. But thatapproach fails.

What is needed is rescarch oriented to the particular
production conditions, to generate technologies which are
well enough adapted. One of the institutes which has done
this is ICTA, the Guatemalan Institute of Agricultural
Science and Technology, created in 1972, ICTA functions
as a mediating institution between local researchers with
international institutes, national extension services, and
lacal farmers or their groups.

Bovnton calls tor more study on these types ol national
coordinating agencies and on the possibilities of centralized
(regional) data banks providing information on ccological
and sociocconomic factors influencing, agricultural
development in these small countries,

Both the Dutch and the Guatemalan case point to the
importance of eficetive linkage among scientists. At the
same time, both models are based on ways to balance this
relationship with effective linkage to farmer interest
groups.

LINKAGES WITHFARMER INTERESTS

Peter Hildebrand discusses rescarcher-farmer linkages in
the paper with the same title. To him, the prime factor in
this relation is confidence. In rich, as well as in poor
countries, farmers distrust government officials for a
variety of reasons. Rescarchers may be perceived as partof
this lot. He pleads, therefore, for a partnership between
rescarcher and farmer and indicates how this is done in the

16

Farming Systems approach, which he has helped to
develop.

"This approach calls for a clear identification of the target
group of farmers (the “recommendation domain™),
technology development, and testing at the farm level

*on-tarm rescarch™) based on multidisciplinary dara
gathered through rapid recommissance surveys
(*sondeos”) or other methods.

Like Boynton, Hildebrand has worked at ICTA when
developing this method. In the decade of its existence,
ICTA has actempted to generate technology to achieve
Guatenialan self=sufficiency in food grains. During this
1o-year period, yield increases are notable: in rice (78%),
beans (55%), sorghum (§3%), and maize (39%).
Hildebrand cannot indicate to what extent ICTA s
responsible for these increases. He argues, however, that
the strong researcher-farmer linkage has beenimportant in
generating the changes.

But the linkage may also be created in different ways which
do not use a Farming Systems approach. This is shown by
Doorman and Cuevas in their contribution on
relationships between research, extension, and rice-
farmers in the Dominican Republic, Doorman, a
sociologist, worked there with an Adaptive Agricultural
Research Project. Dominican rice breeder Cuevas had
noted years ago that rice cultivators in his country had
developed a fairly efficient system of ratoon cropping. The
system might well compete with some of the new
technological packages, which are based on double
cropping. He eranslated chis into a rescarch design and
could prove indeed that farmers were right to stay with
their system, and government officials were ac Jeast
simplistic in supposing that double cropping would pay
under all conditions. In fact he shows how farmer interest
(in benefits per heetare) is opposed to state interest (in
reaching self-sufliciency through gross production gains).

Doorman has followed another approach, but arrives

at comparable conclusions. He has formalized
reconnaissance and the subsequent surveys, which Cuevas
did irtuitively. He was interested in tinding out which
adaptations small rice growers make under different
production conditions. In another area than where Cuevas
worked, he could show that farmers under good
conditions could (and did) adopt the technological package
(although some farmers also ratooned). But cultivators
who were less well oft, adapted their cultivation system in
a varicty of ways. Sone of these adaptations are guite
fascinating. Even though these adaprations are described in
the literature, many rescarchers and rice-extension ofticials
did not know about them. When they were confronted
with an adaptation, they would deny its value,
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Rescarchers tend to find solutions for arcas where “quick
results in raising production levels were most likely,* the
authors argue. But this **has l=d ;0 the exclusion of other
topics which arc of interest ta tarmers.” Only through
dialogue between farmers and rescarchers can topics be
selecte ' which will ultimately have the highest payoffin
terms of the farmers” and the national interest.

This is no news to Dutch potato farmers. They have
been entertaining the dialogue with researchers inay ariety
of ways, as Van der Zaag argues in his paper on
“Organization of agricultural research in the Netherlands
with special reference to potato research and farmers’
participation in it.” The suceess of the Dutch effort in
potato vesearch is largely due to a well-balanced research
program, involving the parcicipation of growers,
breeders, merchants, and processors.

Within the framework of the Dutch National Council for
Agricultural Rescarch, subcommittees are tormed where
zesearch producers and consumers meet. Van der Zaag
suggrests that the success of these commiteees depends on
the capacity of key officials to mediate between the worlds
of scienee and farming. It rescarchers are interested in
solving practical problems, chances of success increase.

And the suceess of Dutch potato production has been quite
remarkable. Through the coordinated effort of all parties
involved, the crop is currently the country’s most
important. Fifty per cent of the income of farmers with
arable land is derived from it. Two-thirds of total
production is exported, makmg The Netherlands, for
example, the world's largest exporter of seed potatocs.

The last three papers are written from different
perspectives and deal with different production conditions.
But they agree on the poine that successful agricultural
research cannot do without close linkage to farmers®
interest groups. It is this subtle, and oftenzimes informal
linkage, which warrants more study.

RESEARCH AGENDA

During the Workshop where these papers were discussed,
a tally was kept of suggestions for further research. The
number and variety was startling. This is a good sign for an
cemerging field.

Three “working groups™ met at the end of the plenary
sessions, cach of which undertook one main area of
discussion:

* Research Policy-making;
* Scientific Linkages;
* Researcher-farmer Linkages.

The main objective was to move from the general
suggestions to a feasible agenda, that is, one with asense of
priorities and resource limitations. The attempt was made
to capitalize in as much as possible on the experience and
expertise of the participants. After the organizing
committee worked with the original list of suggestions and
the reports of the working groups to developa list of about
12 topics, which are now reported as the suggested
rescarch agenda. A full discussion of each topic is in the
paper by Box and Van Ruiten, included as Annex 3 to this
volume. In reaching this list, which includes topics dealing
with greneral as well as spcific issues of agricultural
rescarch in small countries, several workshop participants
were consulted.

GENERAL ISSUES

t. Rescarch organization in market versus planned

cconomices: contrast and convergence,

The organization of private versus public agriculeural

rescarch: competition or cooperatior:.

3. Farmer participation in agricultural rescarch policy
formulation and exccution: possibilities and limits.

4. The management of rapidly changing budgets for
agriculural rescarch: country experiences compared.

5. The biography of specific technologies: from problem
formulation to technology testing,

6. Extension systems in developing countries: their
conversion into more effective agents of knowledge
transmission between consumers and producers of
agricultural research,

7- Social science contributions to agricultural research:
emerging patterns of multidisciplinary collaboration.

ta

ISSUES FOR SMALL COUNTRIES

1. Minimum scale requirements for agricultural research:
the diversity of demands versus the paucity of
resources.

2. Bilateral arrangements in agricultural research and
training: screngths and weaknesses from the small
country perspective,

3. Regional networks in agricultural rescarch: lessons
from experience.

4. Therole of small countries in International Agricultural
Research Center networks: need for mutual
adjustment.



5. Agroclimatic zoning: making research results
comparable and available to small country systems.

This listisa firstattempt . ordering the issues. We haveno
other objective as to start discussion on the priorities of
rescarch. We have not included in this volume a listing of
all the specific suggestions for research; these can be
requested by writing to ISNAR.

WHERE TO GO FROM HERE?
CONCLUSION

The Wageningen Workshop brought people and papers
together. The meetings were kept small, to allow foras
much exchange as possible. The main conclusion of the
Workshop was that it had proved a valuable meeting
ground for defining the general issues. Research on
agricultural research has been done in the United States by
people like Ruttan for a number of years. In Europe it has
recently come to the level of research programs and
university courses,
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It is exactly at this point in time that coordination might
prove beneficial to all involved. If some international
division of labor can be generated, if contacts between
rescarchers can be maintained and information exchanged,
all are to benefit.

To this effect a coordinating group was proposed, with
participants from rich and poor countries. [SNAR has
offered hospitality for the secretariat of this group. In this
way, the initiative of ISNAR, Wageningen Agricultural
University, The Technical Center for Agriculural and
Rural Cooperation (CTA), the Director of Agricultural
Research of the Dutch Ministry of Agriculture and
Fisheries, and the National Council for Agricultural
Research can be continued.

NOTES

I thank Ir. John van Ruiten and Dr. Eduardo Trigo for their
continuous help in the organization of the Workshop and
their helpful comments on an carlier version of this text.



TOWARD A GLOBAL AGRICULTURAL RESEARCH SYSTEM

V. W. Ruttan

University o Minnesota
Saint Paul, USA

We are, during the closing decades of the 2oth century,
approaching the end of one of the most remarkable
transitions in the history of agriculture. Prior to the
beginning of this century, almost all increases in
agricultural production occurred as a result of increases in
the arca cultivated. There were only a few exceptions to
this generalization. One exception was the wet rice
cultivation arcas of East Asia. A second major exception
was the arcas in Western Europe that contributed to the
agricultural revolution of the 18th and 19th centurices.

By the end of this century, there will be few significant
areas where agricultural production can be expanded hy
simply adding more land to production. Expansion of
agricultural output wilt have to be obtained almost entirely
from more intensive cultivation in areas already used for
agricultaral production. Increases in food and fibre
production will depend to a great extent on continuous
advances in agricultural technology. Itis imperative that
over the next several decades we complete the
establishment of agricultural rescarch capacity for cach
contmadity of cconomic significance in cach agroclimatic
region of the world.

In this paper Taddress the task that remains: to design and
implement the global agricultural research system that will
need to be in place by, at the very latest, the first decade of
the 215t century. [ will pay particular atretion to the
special problems of the smaller countric
global system.

n the emerging

THE INTERNATIONAL
AGRICULTURAL RESEARCH SYSTEM

Let me first recall shat has been accomplished over the last
several decades. The architects of the post-World War 11
system of global institutions included the problem of
meeting world food needs and reducing poverty in rural
areas as essential elements in their vision of a world

community that could assure all people of freedom from
wantand insecurity. They sought to achieve this vision by
the creation of a set of global bureaucracies, the UN
specialized agencies. The establishment of the UN Food
and Agriculture Organization was the initial institutional
response to this concern (Hambridge),

It was not until the late 1950s and early 1960s that a
combination of concern about mecting world food needs,
experience in advandng technology in food grain
production in the tropics, a more adequate analysis of the
role of agriculture, and of advances in agricultural
technology in the development process, converged to
provide the impetus, on the part of several bilateral and
multilateral assistance agencies and national governments,
for a major effort to build the research capacity needed to
sustain agricultural production in the poor countries of the
tropics.

Organization and Impact

One of the most remarkable advancements that emerged
out of the cefforts of the last ewo decades has been the
establishment of anew system of international agricultural
rescarch institutes {Table 1), The first four institutes in the
system were the product of the joint efforts of the Ford and
Rockefeller Foundations. The system now operates under
the acgis of the Consultative Group for International
Agricultural Research, and is funded by a consortium of
private foundations and bilateral and multilateral assistance
agencies. An important innovation in the management of
the system is that cach institute is governed by an
independent board of directors and operates as an
autonomous institution. This structure, which combines
decentralized decision-making with respect to scientific
program, with certralized supervision regarding funding
and program direction, is fundamental in accounting for
the efficiency of the systeni. Scientific judgments about
programs are made in a decentralized manner, while
system design and strategy can be made centrally.



Evidence regarding the productivity of the systemis
fragmentary and incomplete. Yet there is little doubt that
the rate of return to the investment in the system has been
high, even by comparison with the more productive
developed countries national systems (Table 2). As carly as
the mid-1970s, evidence developed by Robert Evenson
and colleagues, at the University of the Philippines and the
International Rice Research Institute, indicated that the
supply of rice in all developing countries was
approximately 12 per cent higher than it would have been
if the same total resources had been devoted to the
production of rice using only the varieties that were
available prior to the mid-1960s (Evenson, Flores, and
Hayami). A recent study oy Joseph Nagy suggests that the
gains to Pakistan alone, from the wheat research conducted
by CIMMYT, would have been more than enough to
cover the cost of the entire CIMMY'T wheat program
from its inception to 1980. Another way of making the
same point is that Pakistan could then have afforded to
investin a wheat research program ofits own, comparable
in extent and cost to the CIMMYT program.

Support for Small Country Systems

The international system is particularly important for
enhancing and sustaining the productivity of the smaller
national agricultural rescarch systems. Irecall in the late
1970s visiting the rice research station at Mopti in Mali.
The scientific staft at the station consisted of four young
men: a rice breeder, an entomologist, a plant pathologist.
and an agronomist who had recently recumed from
completion of master’s level (or equivalent) training
abroad. They had aceess, through the West African Rice
Development Authority (WARDA), to the IRRI
germplasm collections. Their professional isolation was
relieved and their productivity enhanced through
participation in WARDA and IRRI workshops and
seminars. A decade carlier, they would have had litde
access to cither the genetic resources or the intellectual
contact that enabled them, in the late 1970s, to initiate a
modest but yet productive research program.

Let me refer to asecond example. Atthe 1984 Agricultural
Rescarch Policy Seminar held at the University of
Minnesota, a rescarch director from one of the smaller
Latin American countries commented to the effect that:
“It is very well for those from Mexico or Brazil to talk
about the strengzth of your national systems and how little
you gain from the international centers. But without the
international centers we would not get anything from you.
The international centers are there working with us to
make sure we have aceess to the available technology. The
primary factor that limits what we get through the centers
is our own capacity to use it.”

mn

A Continuing Need for International
Support

When the system of international centers was being
established by the Ford and Rockefeller Foundations in the
carly and mid-19g60s, there was a general consensus that
over a period of several decades the foundations would
withdraw and transfer the management and support of the
institutes to the host countries. The two foundations have
now withdrawn from anything more than token support
of the system. But responsibility for supervision and
support has been assumed, as noted earlier, by the CGIAR
and its member institutions. Yet one still hears comments
from both staff members of the developed countries
donors and the developing countries national rescarch
system that, at some time in the future, the responsibility
for the system can be transferred to the developing
countries or that the major units of the system (excepting
the International Board for Plant Genetic Resources) will
eventually be phased out.

I find such discussion unrealistic. The system should be
viewed as a permanent component of the global
agricultural support system. This should not mean that
every unit in the present system should be regarded as
permanent. L is not difficult to visualize circumstances that
could lead to the de-emphasis of some programs and the
initiation of new programs. But the intermational system
should be regarded as permanent. And the funding for the
system should become partof the permanent commitment
of the more developed countries to the agricultural
development of the poorer and smaller countries in the
system. In this respect, there is a similarity between the
national funding of a sy stem of regional rescarch centersin
larger countries such as Brazil, India and the United States,
even though the individual states also support state
experiment stations.

An Incomplete System

While arguing for a permanent commitnient to the
support of the international systems, [ would like to
suggest that the system remains incomplete. Tdonot,
however, argue for any significant expansion of the system
ofinternational commudity research institutes. But thereis
a need to rationalize the management and supervision of a
number of intermational agricultural research centers that
have grown outside the CGIAR system (Table 3). And do
see the need for greater capacity to conduct research on
some of the difficult resource problems that continae to
inhibit the development of agriculture in tropical
environments. And it also seems apparent that lack of basic
scientific knowledge represents a serious constraint in the



Table 1: Centers Supported by the CGIAR, 1984

Acronym Center Laocation Research Geographic 1984 Budget *
(Year Programs Focus (S million)
Established)
IRIRY International Rice Los Banos, Rice Global 228
(1960} Research Insticute Phillippines Rice based Asia
CIMMYT Centro Internacional Mexico City, Muize Global 21.0
(1966) de Mcjoramiento de Maiez Mexico Bread wheat Global
y Trigo Durum wheat Global
Barley Global
Triticale Global
HTA International thadan, Farming systems Tropical Africa 21.2
(1967) Institute ot Tropical Nigeria Maize
Agriculture Rice
Sweet potato, yams Global
Cassava, Cowpea, Tropical Africa
Limabean, Soybean
CIAT Centro Internacional Cali, Cassava Global 23.1
(1968) de Agricultura Tropical Colombia Field beans Global
Rice Latin America
Tropical pastures Latin America
e Centro Internacional Lima, Potato Global 10.9
(1971) dula Papa Peru
WARDA West Atrican Rice Monrovia, Rice West Africa )
(1971) Development Assaciation Liberia
TCRISAT Inteenational Crops Hyderabad, Chickpea Global L2
Research Institute India Pigeonpea Global
for the Semi-Arid Pearl millet Global
Tropics Sorghum Global
Groundnoue Global
Farming systems tropics Semi-arid
ILRAD International Nairobi, Trypanosomuasis Global 9.7
(1973} Laboratory for Kenya Theileriosis Global

Research on Animal
Diiseases

IBPGR International Board Rome, Plant genetic resources Global 1.7
(1974) tor Plant Genetic ftaly
Resources
ILCA International Livestock Addis Ababa, Livestock production Tropical Africa 12.7
(1974) Center tor Afnica Ethiopia systems
IFPRI Intermational Food Wash. D.C., Food policy Global 4.2
(197%) Policy Research Instieute USA.
ICARDA International Center Aleppo, Farming systems Dry areas 20,4
(1o76) tor Agricultural Research Syna Wheat, Barley, of West Asia
in the Dry Areas Triticale, Broad bean, and North Africa
Lenil, Chickpea,
Forage crops
ISNAR International Service The Hague, National agricultural Global 3.5
(1980) tor National Agricultural Netherlands rescarch

Research

* CGIAR supported core budget, net of zapital, at the boteom of the bracket (from 1983 Integrative Report.)
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development of viable and sustainable technologies in
some areas.

The establishment of an Intemational Fertilizer
Development Center at Muscle Shoals, Alabama, USA, in
1974 represented an initial step in the development ot an
international capacity for research on resource
development and management problems. The decision,
this past year, by a group of donors to establish an
International Irrigation Management Institute (11IM1) in Sri
Lanka represented a second significant initiative, There is
widespread discussion in forestry circles of the need for
greater capacity in the tropics for reseach on the
development, management, and utilization of fast
growing trees, to sustain the demand for biomass for fuel
and other uses.

We have also seen the beginnings of international support
for the development of capacity to work on some of the
problems where lack of basic knowledge acts as a
constraint in technology development. Within the CGIAR
system, the International Laboratory for Research on
Animal Discases (ILRAD) has been foreed to direct much
of its research to basic investigations. The International
Centre for Inscct Physiology and Ecology (ICIPE),
initially established in 1970, has gradually evolved into an
institution with very substantial rescarch capacity. The
United Nations Industrial Development Organization
(UNIDO) has sponsored exploratory studies that are
leading to the establishment of an Intemational Centre for
Genetic Engineering and Bio-Technology (ICGER). Tris
doubtful, however, that the ICGER will devote adequate
attention to the work in molecular biology that will be
most relevant for animal and plant protection in
developing countries. There is also, in my judgment, a
very strong need for capacity to conduct research to
overconie the lack of knowledge about problems of
fertility maintenance and enhancement of tropical soils. In
many parts of Africa, lack of knowledge about soil fertility
represents a serious constraint on the ability to design
viable short rotation systems, to replace the more
extensive slash-and-burn or other long rotation systems
now in use. Finally, there are serious defidencies in the
knowledge needed to develop economically viable
technologies for the control of the parasitic discases that
inhibit the development of more intensive systems of
agricultural production. In manv cases, the relationship
between disease and development appears to be symbiotic.

Intensification of agricultural production enhances the
environment for parasite discase. And parasite disease
reduces the capacity of rural people to pursue more
intensive systems of cultivation.
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It is not too difficult to obtain agreement, at least in
principle, for greater international support for research on
problems of resource development and management. But
there is considerable scepticism about the need for
international support for a series of basic research institutes
in the tropics. The argument is frequently made that the
basic research can be done in developed countries
institutes, particularly in countries such as France, the
United Kingdom, and the Netherlands, that havea
tradition of tropical research and are now seeing that
capacity erode as support adjusts to the disappearance of
colonial responsibilities and to budgetary constraints. Part
of my answer is that intellectual commitment to the
solution of scientific problems is enhanced when scientists
working on these problems are located in the environment

in which the problems exist. Basic research capacity in the
tropics will also facilitate more effective dialogue with the
research community of the developed countries.

Considerable thought will also have to be given to the
appropriate governance of the emerging system of natural
resource and basic science research centers, The present
CGIAR system is already approaching the limits of its
financial and managerial capacity. Yetitwould beaserious
mistake if new natural resources and basic science institutes
were to continue to emerge on an ad hoc basis. Once of the
great strengths of the present CGIAR system is its
planning and supervising role in welding the set of
autonomous institutes into an international research
system. It may be necessary to consider the establishment
of new supervising bodies, such as a Consultative Group
for Natural Resources Research (CGNRR) to govern the
new natural resource-based institutes. And it will certainly
be necessary to establish a separate governance system for
any new system of basic research institutes - a Consultative
Group of Biological Sciences for Tropical Agriculture
(CGBSTA).

As new internationally supported basic research units are
established in the tropics, more attention should be given
to their training role, particularly advanced training at the
Ph.D. and post-doctoral levels, than was the case when the
present international commodity institutes were
established.

A Global System

Finally, 1 would arguc that an effort should be made to
ensure that the international system becomes a truly global
system. The new international system has been effectivein
building communication among developing countries
national research systems, The linkages of the international
centers with developed countries research institutions are,
however, generally filtered through the bilateral



Table 2: Summary Studies of Agricultural Research Productivity

Study Country Commodity Time Annual Internal
Period Rate of Return (%)
Index Number:
Giriliches, 1958 USA Hybrid corn 1940-19§§ 35-40
Griliches, 1958 USA Hybrid sorghum 1940-1057 20
Peterson, 1967 USA Poultry 191§-1960 21-2§
Evenson, tgoy South Africa Sugarcane 1945-1062 40
Barlewa, 1970 Mexico Wheat 1943-1963 90
Barleta, 1970 Mexico Maize 1943-1963 3$
Avyer, 1970 Brazil Cotton 1924-1967 77
Schmitz and Seckler, USA Tomato harvester, 1958-196¢)
1970 Tomato harvester,
to displaced workers 37-46
Tomato harvesters, with compensation
of displaced workers for s0%
of carnings loss
Averand Schuh, 1972 Brazil Cotton 1924-1967 77-110
Hines, 1972 Peru Maize 1954-1967 35-40 (a)
so-55 (b)
Hayami and Akino, 1977 Japan Rice 1915-1950 25-27
Hayvami and Akino, 1977 Japan Rice 1930-1061 737§
Herttord, Ardila, Colombia Rice 19§7-1972 60-82
Rocha, and Trujillo USA Soybeans 1960-1971 79~96
1977 Wheat 19§3~1973 1-12
Cotton 19$3-1972 none
Pee, 1977 Malaysia Rubber 1932-1973 24
Peterson and Fiezharris, 1977 USA Appregate 1937-1942 s0
1947-1982 st
1957-1962 19
1957-1972 34
Wennergren and Bolivia Sheep 1966-197§ 44
Whitaker, 1477 Wheat 1966-1975 48
Prav, 1978 Punjab Agricultural research 1006-1956 34744
(India) and extension
Punjab Agricultural rescarch 1948-1963 23-37
(Pakistan) and extension
Scobivand Posada. 1978 Bolivia Rice 19§7-1064 70-06
Prav, 1980 Bangladesh Wheat and nice 1961-1977 30-3$
Regression Analysis:
Tang, 1963 Japan Aggregate 1880-1938 38
Griliches, 190y USA Aggregate 10491959 35-40
Latimer, 1964 USA Apprepate 1949-1959 not significant
Peterson, 1967 USA Poultry 1915-1960 21
Evenson, ges USA Aggregate 1949-1959 47
Evenson, gy South Africa Sugarcane 1945-19$8 40
Barletta, 1970 Mexico Crops 1943-19%53 45-93
Duncan. 1972 Australia Pasture improvement 1948-1960) $H-68
Evenson and fha, 1973 India Aggregate 1953-1971 40
Cline, 1975 USA Apgregate 1939-1048 41-50 (c)
trevised by Knutson and Tweeten, Research and exeension 1949-1958 39-47 (¢)
1974} 1959-1968 32-39 (c)
1909-1972 28-35 (1)
Bredahl and Peterson, 1976 USA Cash grains 160 36 (d)
Poultry 1960 37 (d)
Dairy 1964 43 (d)
Livestock 1969 47 (d)
Kahlon, Bal, Saxena,and Jha, 1977 India Agpregate 1960-1961 63
Evenson and Flores, 1977 Asia - Rice 1950-196§ 32-39
mational 1966=-1975 73-78
Asia Rice 1966-1975 74-102
International
Flores, Evenson and
Havami, 1978 Tropics Rice 1966-197§ 16-71
Philippines Rice 1966-ly7s 75
Nagy and Furtan, 178 Canada Rapeseed 1960-197§ Ys$-110
Davis, 1979 USA Aggrepate 1949-1959 66-100
19604-1974 37
Evenson, 1979 USA Agpregate 1808-1926 6s
USA Technology oriented 1927-1950 9s
USA Scienee oriented 1927-1950 110
USA Scienee oriented 1948-1971 45
Southern USA Technology oriented 1948-1971 130
Northern USA Technology onented 1948-1971 93
Western USA Technology oriented 1048-1971 05
USA Farm management 1948-1971 110

research and agricultural extension
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Appendix to Table 2

Evenson Robert E., Paul E, Waggoner, and Vernon

W. Ruttan, Economic Benefits_from Researdh: An Example
Srom Agriculture, Science, 205 (September 14, 1979),

pp. 1101-7. Copyright 1979 by the American Association
for the Advancement of Science.

Notes:

(1) Retums to maize research only,

(M Retums to nuaize research plus cultivation “package”.

(¢) Lowerestimate for 13-, and higher for 16-year time lag between
beginning and end of outputimpact.

(@) Lagged marginal product of 1969 research on output discounted for
poultry and dairy, and 7 years for livestock.

Sources for Table 2: The results of many of the studies
reported in this table have previously been summarized in
the following works:

Arrdt Thomas M., Dana ;. Dalrymple, and Vernon

W. Ruttan, eds.,

Resource Allocation and Productivity in National and
International Agricultural Research (Minneapolis: University
of Minnesota Press, 1977) p. 6, 7.

Boyce James K. and Robert E. Evenson, Agriadtural
Research and Ixtension Systems (New York, Agriculaural
Development Council, 1975), p. 104.

Evenson Robert, Paul E. Waggoner, and Vermon W.
Ruttan, Lconomic Benefits from Research: An Example from
Agriculture, Science, 205 (September 14, 1979), pp. 1101-7.

Sim Robert J. R. and Richard Gardner, A Review of
Research and Extension Evaluation in Agriculture, (Moscow,
Idaho: University of Idaho, Department of Agricultural
Economics Rescarch Series 214, May 1978), pp. 42, 42.

The sources for individual studies are:

Ayer H., The Costs, Returns and Effects of Agricultural
Researcl in Sao Paulo, Brazil (Ph.D. disscrtation, Purdue
University, 1970).

Ayer H. W. and G. E. Schuh, Social Rates of Retuni and
Orther Aspects of Agricultural Research: The Case of Cotton
Research in Sae Paulo, Brazil, American Journal of
Agricultural Economics, 54 (November 1972),

PP $57-09.

Barletea Ardito N, Costs and Social Benefits of Agriewltural
Research in Mexico (Ph.D). dissertation, University of
Chicago, 1970).
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Bredahl M. and W. Peterson, The Productivity and
Allocation of Rescarch: U.S. Agricultiral Experiment Stations,
American Journal of Agricultural Economiics, 38
(November 1976), pp. 684-92.

Clinc Phillip L., Sources of Productivity Change in United
States Agriculture, (Ph.DD. dissertation, Oklahoma State
University, 1970).

Davis Jeftrey S., Stability of the Research Production
Cocflicient for U.S. Agriculure, (Ph.D. dissertation,
University of Minnesota, 1979)

Duncan R. C., Evaluating Retumis to Researdh in Pasture
Improvement, Australian Journal of Agricultural
Economics, 16 (December 1972), pp. (53-68.

Evenson R., The Contribution of Agriculiural Research and
Extension to Agriadtural Production, (Ph.D. dissertation,
University of Chicago, 1968).

Evenson R., International Transmission of Technology in
Sugarcane Production, (New Haven, Conn: Yale
University, Mimeographed paper, 1969).

Evenson R, E. and P. Flores, Feonomic Consequences of New
Rice Technology in Asia, Los Banos, Laguna, Philippinces:
International Rice Research Institute, 1978.

Evenson R, E. and D. Jha, The Contribution of Agricultural
Rescarch Systems to Agricultural Production in India, Indian
Journal of Agricultural Economics, 28 (1973), pp. 212-30.

Flores P., R. E. Evenson, Y. Hayami, Social Returns to Rice
Research in the Phillipines: Domestic Benefits and Foreign
Spillover, Economic Development and Cultural Change,
26 (April 1978), pp. s91-607.

Griliches Z., Research Cests and Sodial Retums: Flybrid Com
and Related Journal of Political Economy, 66 (1958),
pp. 419-31

Griliches S., Research Expenditures, Education and the
Aguregate Agriculral Production Function, American
Economic Review, §4 (December 1964), pp. 961-74.

Hayami Y. and M. Akino, Organization and Productivity of
Agricultural Researc: Systems in_Japan, in Resource
Allocation And Productivity in National and International
Agricultural Research, Thomas M. Amdt, Dana G.
Dalrymple, and Vernon W. Ruttan, eds. (Minneapolis:
University of Minnesota Press, 1977), pp. 29-59.

Hertford R., J. Ardila, A. Rocha, and G. Trujillo,



Productivity of Agricltmral Research in Colombia, in Resource
Allocation and Productivity in National and International
Agricultural Research, Thomas M. Amdt, Dana G.
Dalrymple, and Vernon W. Ruttan, eds. (Minncapolis:
University of Minnesota Press, 1977), pp. 86-123.

Hines )., The Utilization of Researclt for Development: Tieo
Case Studies in Rural Moderization and Agriculture in Per
(PhDD, dissertation, Princeton University, 1972).

Kaldon A, 8., L. K. Bal, P. N. Saxena, and D. Jha, Retms
to dnvestment in Research in India, in Resource Allocation and
Praductivity in National and Incernational Agricultural
Rescarch, University of Minnesota Press, 1977), pp. 124-
47.

Knutson M. and Luther G. Tweeten, Toward an Optimal
Rate of Growth in Agricultural Production Research and
Ixtension, American Journal of Agricultural Economics,
61 (February 1979), pp. 70-76.

Latimer R., Some Economic Aspects of Agricidtural Research
and Extension in the U.S. (PhD. dissertation, Purdue
University, 1964)

Nagy |. G.and W. H. Furtan, Economic Costs and Returns
Srom Crop Development Research: The Case of Rapeseed
Breeding in Canada, Canadian Journal of Agricultural
Economics 26 (February 1978), pp. 1 - 14

Pee T Y., Social Retums from Rubber Research on Peninsular
Malaysia (PhD. dissertation, Michigan State University,
1977).

Peterson W. L., Retrn to Poultry Rescarch in the United
States, Journal of Farm Economices, 49 (August 1967),
pp. 656-69.

Peterson W. L. and ]. C. Fitzharris, The Organization and
Uroductivity of the ederal State Research Systent in the United
States in Resouree Allocation and Productivity in National
and International Agricultural Research, Thomas M.
Arnde, Dana G. Dalrymple, and

Vernon W. Ruttan, eds. (Minneapolis, University of
Minnesota Press, 1977), pp. 60-68.

Pray C. E.. The Economice of Agrietlural Research in
Bangladesh, Bangladesh Journal of Agricultural
Lconomics, 2 (December 1978)F, pp. 1-36.
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Pray C. E., The Economics of Agricultural Rescarch in British
Punjab and Pakistani Punjab, 1905-1975, (PhD. dissertation,
University of Pennsylvania, 1978).

Schmitz A, and D. Seckler, Mechanized Agriculture and Social
Welfare: The Case of the "Tomato Flarvester, American
Journal of Agricultural Economics, 52 (November 1970),
pp. $69-77.

Scobie G. M. and R. Posada T., The Impact of Technical
Change on Income

Distribution: The Case of Rice in Colombia, American
Journal of Agricultural Economics, 60 (February 1978),
PP 85-92.

Tang A., Research and Education in_Japanese Agricultural
Development, Economic Studies Quareerly, 13 (February-
May 1963). pp. 27-41 and 91 - gy.

Wennergen E. B, and M. D. Whitaker, Social Retum to
U.S. Technical Assistance in Bolivian Agriculture: The Case of
Sheep and Wheat. American Joural of Agriculeural
Economics, 59 (August 1977), pp. 565-69.

In addition to the studics listed in the table, there have been
several other important research impact studies in which
results are reported in a cost-benefit rather than an interal
rate of return format.

Bauer L. L. and C. R. Hancock, The Productivity of
Agricultural Rescarch and Extension Expenditures in the
Southeast, Southemn Journal of Agricultural Economics,
(7 December 1975), pp. 177-72.

Marsden ). S., G. E. Martin, D. J. Parham, T J. Risdill,
and B. G. Johnston, Retrns on Austratian Agri:ultural
Rescarch: The Joint Industries Assistance Commission -CSIRO
and Benefit-Cost Study of the CSIRO Division of L'ntomology,
(Canberra: Commonwealth Scientific and Industrial
Research Organization, 1980.

Purchase H. Graham, The Etiology and Control of Marek's
Disease of Chickens and the Economic Impact of a Successful
Rescarch Program, in Virology in Agriculture: Belsville
Symposium in Agricultural Rescarch-1, John A.
Romberger, ed. (Montclair, N.J.: Allanheid, USMUN,
1977), pp. 63-81.
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Table 3: Some International Agricultural Research Activities Outside the CGIAR*

Year
initial

Center Primary Focus Location

operation

No.
Senior
Staff

Budget Programs

UsSsm (Year)

ICIPE insect Nairobi, Kenya
physiology
and ecology

1970

Shanhua, Taiwan
China

AVRDC

tropical
vegetables

1972

ICLARM living aquatic 1973

TCSOUTCeS

Manila, Philippines

INTSOY soybeans Urbana, Nlinois, 1973

IFDC Muscle Shoals,

Alabama

fertilizer 1974

ICRAF agroforestry Nairobi, Kenya 1978

1IMI irrigation Kandy, Sri Lanka 1984

management

IBSRAM soils not fixed 198§

INIBADP banana and not fixed
plantains

improvement

198¢

Crop borers
Livestock ticks
Tsetse fly

Plant resistance
Medical vectors
Inscct pathology and
pest management

477 (1982) 46

Tomato

Chinese cabbage
Sweet potato
Soybean, Mungbean

3.60 (1983) 32

Aquaculture
Traditional fisheries
Resources development
and management
Information services

1.70 (1983) 14

(1983) 8 Soybeans

(1982)

0.9§

Nitrogen research
ANutrient interaction
Phosphate research
Sulfur rescarch
Potassium research
Economics research
National programs
Technical assistance
Training

6.70 ho

Agroforestry systems
Agroforestry
technology
Information

Training
Collaborative rescarch

2.20 (1983) 18

Collaborative rescarch
Training

Information
dissemination

(when
operational)

10-12
in HQ
34
unt

§.00

(when
operating)

Headquarters
Soil management
networks

4.54 s-10

(initially) small Headquarters

Regional networks

L.7s

* Activitics currently using CGIAR meetings or in some other way related to CGIAR activities in 1984 (Toral approximately $30 million).

development assistance agencies. Direct linkages with the
national research systems of the developed countries
remain underdeveloped. The linkages among the national
rescarch systems of the developed countries are even more
rudinientary. {tis my impression, for example, that there
has rot yet emerged any institutional capacity to rationalize
or ~oordinate agricultural rescarch among EEC member
countrics. There is a modest program of information
exchange among OECD countries, butits activities appear
to be more ceremonial than substantive. And we have not

yet begun to build effective linkages between the
international systems, or with agricultural research
systems of the socialist countries,
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NATIONAL RESEARCH SYSTEMS

The last several decades have witnessed a remarkable
expansion in agricultural research capacity in a number of
important developing countries. The number of
agricultural scientists in the developing countries of Latin
America, Africa, and Asia rose from approximately 14,000
in 1959 to 63,000 in 1980 (Table 4).

When one examines individual countries in detail, however,
it is clear that most of this growth has occurred ina
relatively few countries such as Brazil, the Philippines,
India, China, and Nigeria In 1980, there were only



Table 4: Trends in Numbers of Research Scientists and Extension Workers, 1959 - 1980

Research Scientistst

Ratio of Extension
to Research Scientists

Extension Waorkers

REGION/SUBREGION 1959 1970° 1980 1959 1970 1y8o? 1959 1970 1980
Western Furope 0.251 12,547 19,§40 15,988 24,388 27,4881 2.56 1.94 1.43
Northern Europe 1,418 4409 8,027 4,793 5.638 6,241 2.64 1.23 0,78
Central Europe 2 88K 5.721 8,827 7.865 13,046 14,421 2.62 2.28 1.63
Southern Europe 1,545 2,417 2,686 3.330 5,704 219 2.16 2.36 2.69
Eastern Eope and USSRA 17,701 43.709 SLOLY 29,000 43,000 $5,000 1.64 0.98 1.07
Eastern Europe §.701 16,000 20,220 9,340 1$,749 21,546 1.64 0.98 1.07
USSR 12,000 27,700 31.394 19,660 27,251 33,454 1.64 0.98 1.07
North America and Oceania R.449 11,688 13,607 13,580 15,013 14,960 1.61 1.29 .10
North America 0,690 8,575 10.30% 11,500 12,450 12,235 172 1.46 1.19
Oceania 1750 3113 3.3o2 2,080 2,503 2,73 18 o.42 o83
Lacin America 1.42§ 4.8%0 8,534 3.353 10,782 2,835 2.35 2.21 2.68
Temperate South America 0y 1,022 1.527 20§ 1,056 1,292 0.56 1.03 0.8s
Tropical South Amenca 570 2,608 4.840 2,369 7,591 16,038 4.16 2.81 3.32
Cadbbean and Central Amierica 470 1,160 2,167 779 2,135 5,505 1.59 1.84 2,54
At 1418 11837 46,656 86,000 142,500 148,780 R.55°% 7.28% 5 o6*
West Asia 157 1.606 2,329 7,000 18,800 16,535 15.31 11.71 7.10
South Asn 1,433 2,569 $.001 §7,000 74,000 80,958 39.80 28.80 14.23
Southeast Asia 441 1,602 4,102 9,500 30.500 33987 21.54 18.03 8.29
East A 7.837 13.720 17,262 13,400 19,200 17,300 1.71 1.40 1.00
China 1.250 12,250 17,272
Africa? 1.1y 3.849 8.08H 28,700 58,700 79.875 14.96 15.25 9.88
~ th Africa 590 1122 2340 7.500 14750 22,453 12.71 13.15 9.60
Africa 412 9s2 2,466 9,000 22,000 29,478 21.80 23.11 11.95
Tica 221 Oy 1,632 4,000 14,750 24,211 40.72 27.41 14.84 -
Sutine WJfTiCH 656 1,001 1,650 3.200 ,200 3,713 4.60 2.93 2.26
HWorld Foral $7.163 108,510 148,039 177821 293,483 349,337 3.47° 3.06% 2.67%
Source Notes:

Mo Ann Judd, James Ko Boyee, and Robert E. Evenson, Investing in
Agridnaal Supply. Paper prosented st Workshop on Agricultaral
Growth, Economic Growth Center, Yale University, 20-21 June, 1983,

(1) Rescarch scientists estimates include only workers with advanced
degrees. Anattempt has been made to include only research workers
engaged in production-related agriculeural research. Rescarch on
post-harvest technology is. fo, example, not included in these
Cstimates,

(2)
(3)

1970 data are an average of 1968 and 1971,

1974 data are used when more reeent data are not available.
Inothes cases, the 1980 data are averages for 1974-19%0.

Data for Extension Workers in Eastern Europe, USSR, Africa, and
Asiaare estimated.

(4

Excludes China, for which data on extension workers were not
reported.

(s

slightly more agriculeural research scientists in all of Latin
America and Africa combined than in the US federal and
state systeny, and fewer than in the Japanese national and
prefectural system. Evenin those countries that have made
substantial progress, the ratio of rescarch expenditures to
the value of production remains low, and it remains lowest
for those commadities produced and/or consumed
primarily by the poorest farmers and consumers,

During the last several years, Ihave been involved in a
series of studies of agricultural rescarch systems in Asia
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(Ruttan, 1981). The concerns about the development of
national agricultural rescarch systems that have emerged
out of my own research and experience have been
reinforced by the series of very usefutl reviews conducted
by the World Bank (1983), the US Agency for
International Development (1983) and by the UNDP-
FAO (1984). Let me list some of these concerns.

1. Lhave become concemed about what appears to be excessive
investment in research facility development relative to
development of scientific staff. There are too many facilities
without programs. Many of the premature facility


http:Soittlhc.aq

Table 5: Estimated Cost of a Minimum Research Module for One Product (in thousands of

current US dollars) (")

1. Direct Rescarch Costs (60% of total budget) 300
A, Personnel 245
1 s chief researchers, MS or PhD, 3 persons/year in plant breeding, agronomy and pest and discase
control and ¢ person/year equivalent in sociocconomics and other specializations, according to
requirements (soils, physiology, cte). Total cost per person/year US $30,000(%) 120
2. 8 specialists, university graduates, Total cose per person/year US 812,500 100
Training 325
Caleulated on the basis of 2 x 1 rate of retention; total rotation every 1§ vears; cost of US $100,000
per PhD) (MS 60%0). Total annual cost for a4 permanent team of 3 PhDand 1 MS (approximately)
B.  Services and materials
Caleulated as 12.§% of direct costs, 38
C.  Equipment 23
Caleulated as 7.5% ot direct costs,
II.  Gencral Costs and Administration (0% of total budgct) 204
Includes direction, support and services (administration, laboratories, library, communication, field, ete.)
A, Personnel 122
Calculated as 605 of general and administrative costs
B, Services and marerials st
25" ot general and administranve costs,
C. Investments and equipment 3
15% of general and administranive costs.
Total Budget 510

Percent summnry by broad budgetary itenss (approximate)
A, Personned 73.5%

B, Services.and maternals 17.5"%
C. Equpment

"

10.0%n

Source

Eduardo J. Trio and Martin E. Piiiciro, “Funding Agricularal
Research™ in Sefected Bisies in Agricdtral Researdiin Latin America, eds.
Barry Nesteland Eduardu ). Trigo. (International Service for National
Agricultural Rescarch, March 1984, The Hague, Netherlands, p. 8s).

Notes

(1) The estimates were made using the budgetary structure of the
international agricultural rescarch centers as a guideline for
determining the pereent of cach item of expenditure.

(2) US $30,000 was used as an average of the case for the different
countries of the region. The sum includes salaries plus benefits, A
variation of US $1,000 above or below this average figure implics an
increase or deerease of US $4,250 in the total budget.

developments are the direct result of the multilateral and
bilateral assistance agency programs that find it casier to
invest in facility development than in human capital
development or program support. Premature facilicy
investment repesents a burden on the cesearch system
rather than a source of productivity.

2. have become concemed about the excessive administrative
burden that stifles both routine investigations and research
entrepreneurship. A major challenge to any national research
svstem is how to achicve consistency between the personal
and professional objectives of individual researchers,
rescarch teams, research managers. and the social
objectives of the research system. In many respects, the
individual scientist can appropriately be viewed as an
independent contractor who makes his or her services
available in return for professional and economic
incentives. Burcaucratic efforts to achieve consistency
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between the objectives of the individual and of the system,
or simply fiscal responsibility, is often carried to the point
where it becomes an excessive burden on research
productivity.

3. T have become concened that location decisions for major
research facilities, often made with the advice of assistance agency
consultants have frequently failed to give adequate weight to the

Sactors that contribute to a productive research location.

These factors include: location in a community that
includes related educational and professional infra-
structure; location in an agro-climatic environment that is
representative of an importane part of the arca in which the
particular commodity is grown, or whichisrepresentative
of a major resource (soil, water) problem area; and
selection of a site with appropriate resource (soil, water)
and infrastructure (clectricity, transport, amenity)
characteristics.



4. Lhave become concerned about the lack of congruence benpeen
researcl budgets and the economic ismportance of major
commadities or commuodity groupings. 1f new knowledge and
new technology were equally easy (or difficult) to come by
in cach commaodity area, a good rule of thumb would be to
allocate research resources roughly in proportion to the
value (or value added) of commaodity output or resource
input. Itis casy to think of good reasons for departure from

such a rule, Ina small rescarch system, critical mass

(i.c. scale cconomies) implies the desirability of focusing
resourees or areas that account for a large share of output
(i.c. rice) or ona commodity where very large pains can be
made in a short time (i.c. lowland irrigated rice in the
1960s). Butextreme lack of congruence often suggests that
liede caretul thoughe has been given to rescarch resource
Mlocation or that particular interest groups have biased
resvarch allocation to their own benefir.

5. Phave become concerned about the lack of information and
antalysis that govs into establishment of vescarch priorities and
thrusts. In the rescarch planning statts that have successfully
struggled with the research resource allocation problem, it
has become increasingly obvious that effective reseach
planning requires close collaboration between nacural and
soctal scientists and among agronomists, engineers, and
planners. This is because any research resource allocation
svstenn, regardless of how intuitive or formal the
methodology emploved, cannot avoid m king judgments
about two major questions. One is: what the possibilities are
ol advancing knowledge or technology it resorees are allocated o
a particidar commadity problens or discipline. Such questions
can only be answered with any degree ot authority by
scientists who are on the leading edge of the research
discipline or problem being considered. The ineuitive
Judgments of rescarch administrators and planners are
rarely adequate to answer such questions,

Asccond guiestion is: what the vahee would be to sociery of the new
knoveledee or the new teclmolagy if‘the research offort is successful,
The intuitive insights of rescarch scientists and
administrators are no more reliable in answering questions
of value than are the intuitive insights of rescarch planners
in evaluating scientific or technical potential, Muny of the
arguments about research resouree allocation founder on
the failure of the participants to clearly recognize the
distinction between these two questions, and the
differences inexpertise and judgment that muse be brought
to bear in responding to them (Ruttan, 198z, pp 262-264).

O L lave hecome concemed by the apr arent presumption in sonte
national systems that agricultnral scicnee is possible without
scientists. In too many national research systems,
commodity program leaders often have neither the
training nor capacity to direct vither scientific research or
technology development. Salary structures and non-

cconomic incentives are frequently so unattractive, relative
to other national and international alternatives, that
potential leadership is eroded, research programns become
routine, and recurns to research investment are low.

7. Have become concemed abont the cycles of development and
crosion of capacity that have dharacterized a mumber of national
agricultural rescarcl systems. There is a disturbing tendency
among the systems that have had the longest history of
development with substantial external assistance. Periods
of rapid development have often been followed by the
crosion or collapse of rescarch capacity, when external
support has declined. Martin Pisiciro, Eduardo Trigo and
their colleagues have documented this pattern most
thoroughly in a number of Latin American countries such
as Argentina, Peru, and Colombia (Ardila, Trigo and
Pinciro, 1980; Pinciro and Trigo, 1983). But those of us
who have workedin other parts of the world can each find
examples familiar to us.,

I'do not wish to be misinterpreted in suggesting that the
perspectives and concerns that Thave expressed about
agricultural rescarch in developing countries are the
exclusive problems of new and growing research systems.
Don Hadwiger has provided evidence that in the United
States, the “pork barrel” approach to the location of
agricultural research facilities resulted in 44 pereent of all.
USDA research facility construction between 1958 and
1977 occurring in states represented by members of the
Sub-committee on Agriculture of the Senate
Appropriations Committee, He noted that this practice has
forced “the federal Agricultural Research Service to
operate a ‘traveling circus” opening up new locations in
current Senate constitnencies, while closing some locations
in states whose senators are no longer members of the
sub-committee.”

SMALL COUNTRY AGRICULTURAL
RESEARCH SYSTEMS

The concerns Lhave outlined above, impinge most
severely on the development and management of small
country agricultural rescarch systems. We are confronted
with a remarkable paucity of data and analysis on the
relationship between scale (or size) and productivity in
agricultural research. And what evidence there is, even in
the way of casual obscrvation, often lacks precision as to
whether the size-output relationship being referred to
relates to the size of the individual research unit (team,
laboratory, department), the individual rescarch
mstitution (center, institute, faculty), or the national or
international rescarch system. The view that small is beteer
has often been advanced with considerable heat, but with
relatively lietle precision in concept or definition and with
even less empirical evidence. The issues that [ discuss in this



section represent an important opportunity tor research to
bring better theory, method, and data to bear in order to
advance our understanding,

Size and Productivity in Research

What little knowledge we do have suggests that the
optimum scale of the research is atfeeted by factors both
external and internal to the research process, The optimum
level of resources devoted to a commodity rescarch
program, as demonstrated rigorously by Binswanger, i
positively related to the arca planted to a commaodity ina
particular agroclimatic region. Determining the optimum
seale of a research unit or program involves, therefore,
balancing the increasing returns associated with the area
devoted to the commodity (or problem) on which the
research is being conducted, against the possible internal

diseconomices of scale of the rescarch process or system.

The data we do have suggests that industrial research and
development productivity, measured in tesms of patents
per engineering or scientific work, is lower in the large
Liborataries of the largest firms thanin the smaller firms in
the same industry (Schimookler, Kamien and Schwartz).
There is similar evidence tor agriculeural rescarch by G S,
Pound and P. E. Waggoner. There are also a number of
case studies that suggest very high rates of return to
individual public, philanthropic, and private rescarch
units, often with tewer than 20 scientitic or technical statt
members perunit (Evenson, 1977; Schyel, 1977). Many of
the snmaller “freestanding”™ agricultural research units are,
however, engaged primarily on technology screening,
adaptation, and transfer activities that depend only
minimally on in-house capacity insuch supporting areas as
physiology, pathology. chemistry, and even modern
geneties.

Evenson also noted that, during the carly stages in the
development of national research systems, experiment
stations tend to be widely ditfused, to utilize primarily
technicaland engineering skills, and to be characterized by
astrong commodity orientation. He also pointed toatrend
towards hicrarchical organization and consolidation into a
smatler number of Targer units at later stages n the
development of agricultural rescarch systems. These
centralizing trends are apparently mativated in part to take
advantage of cconomies resulting trom rescarch activities
in the basic and supporting, sciences, and to use
ceonomically the Liboratory, ficld, communications, and
logistical facilities,

The urge for consolidation can. however, casily be
overdone, In the United States, for example, there is
now rather strong evidence supporting; the value of
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decentralization even within individual states, Fora given
level of expenditures, a state system that includes a strong
network of branch stations gets more for its research dollar
than a state system that is more concentrated. What
decentralization gives up in terms of lower costs seems to
be compensated for by the relevance of the research and the
more rapid diffusion of results. There are, of course, limits
to the gains from decentralizanon. The gains vary among
commuoditics and are influenced by the diversity of
agroclimatic conditions and the area devoted to the crop in
cach agroclimatic region.

A Minimum National System

One of the most difficult issues related to size and
productivity in agricultural rescarch is the problem faced
by the smaller countries in the development of their
agriculeural research systems. Most of the smaller
countries (those in the 4 to 10 million population range) do
have the resources, or aceess to donors” resources, that
would permit them to develop, over a ten to twenty year
period, an agricultural rescarch and training capacity
capable of statfing the nation’s public and private sector
agricultural research, education, planning and service
institutions. The fifty or so smallest low-income countries
must, however, think of research systems that will often be
little larger than a strong branch station in a country such as
the Netherlands or Denmark, or inastate such as Texas or
Minnesota.

But how can the government of a small country decide on
the appropriate size and organization of its national
agricultural research system? For countrices like Sierra
Leone or Nepal, even the financial and professional
agricultural resources of a small American state or a
Japanese prefecture are prabably at least a generation
ahead. The time required to achieve viable rescarch
systems for many of the smaller national systems must
realistically be calculated in terms of a generation rather
than the five to ten year project eyeles used by most
development assistance agencies.

One major focus of the research cffort in these smaller
research systems must be the direct support of agricultural
production and rural development programs This means
a primary focus in applicd fields such as agronomy. plant
breeding, animal production, crop production, farming
systems, and agricultural planning and policy. Trigo and
Pinciro have estimated that a minimum research module
for one product requires a team consisting of four
rescarchers trained at the MSce. and PhDD. levels,
complemented by eight specialists with graduate level
training, plus a complement of support personnel. They
estimate that the total cost of such a program would runin



the range of 500,000 US dollars (1984) (see Table 5). Fora
small country with 6-10 nizjor commodities and several
important agro-climatic regions, this implies a research
budgzet of 5.0 - 8.0 nuillion US dollars. Wi.zn this effort is
complemented by the non-commodity oriented research
ivareas such as soil and water, pest management, cropping
systems, and socio-cconomic aspects of agricultural
production marketing and policy, the implications run
into the S12 to S5 million range.

The viability of even a small nation®s agricultural
production also requires capacity for higher education in
agriculture, atleast up to the master’s level, to support
national programs of technology in transfer, rural
development, and regulatory and service activities, When
these activities are aggregated, it is not difficult to arrive at
aminimunt level of professional capacity, with training at
tive MSc.and PhD. Tevels. ofaround 250, and with budget
support somewhere in the $20-850 million range tor even
the simaller (bue not the smallest) countries. For the very
smallest countries, even this investment is not feasible in
the foresceable future. For one of the more serious
attempts to suggest a solution to the smallest countries’
problems, I refer vou to a recent paper by Lawrence

A. Wilson, Dean ot'the Faculty of Agriculure, University
of West Indies.

Interdependent Systems

The idea of reduceing or eliminating technological
dependency generates strong emotional appeal. Yet, even
larger countries with advanced agricultural rescarch
systems (United States, Soviet Union, Japan, India, and
Brazil, tor example) are not able to be self-sufticient in
agricultural science and technology. An effective national
agricultural research svstem must have the capacity to
borrow both knowledge and materials from the entire
world. The problem ofhow to link effectively with an
increasingly integrated, and interdependent, global
agriculeural research system is ditficult for the state and
provincial research units in the larger national systems. It is
even more difficult for the national agricultural research
systems in the smaller countrices.

Oncapproach to this problem has been to attempt to
establish cooperative regional rescarch programs; for
example, the West African Rice Development Association
(WARDA) and the international crop rescarch networks
thatare linked to the international agricultural rescarch
institutes. Other regional institutions not dircetly linked to
the international (CGIALR) svstem include the Centro
Agrondmico Tropical de Investigacion y Ensciianza
{CATIE), the Caribbean Agricultural Research and
Development Institute (CARDI, and the Southeast Asian
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Fisheries Development Center (SEAFDEC). It is hard,
however, to find many outstanding success storics
amongst these efforts, Program activities and cooperative
cftorts often appear stronger in the glossy pamphlets issued
by the organizations than they do in practice (Venezian,
1984). 'To my mind, such regional programs can succeed
only with the commitment of long-term external support
and with the participation of external donors in the
governance of such centers. Some of the most effective
collaborative regional efforts have been organized around
the research programs of the international research centers
(Plucknett and Smith, 198y).

The international crop research networks, centered around
the international institutes have not, however, been
without problems. When the institutes have had confident
and eftective leadership, they have often played an
exceedingly useful role in creating opportunities for
productve professional interaction and collaboration. But
the institute research networks tend to be selective. At
times, they have found it hard to bend institutes priorities
to meet mational priorities. Collaborative efforts tend to
involve the strongest institutions and the leading scientists
rather than those who have the greatest need.

A richer institutional infrastructure is necessary to
strengthen and sustain the capacity of the smaller national
agricultural research systems. In spite of ideological
considerations, many small countries have found it
advantageous to encourage the transfer and adaptation of
technology by the private sector seed supply industry or by
the multinational firms engaged in commodity
production, processing, and trade. Firms engaged in the
production of crops grown under plantation systems,
and independent growers producing under contract
arrangements with processors, have at times provided
their own research and development facilities. In other
cases, associations of producers have been willing to tax
themselves to support commodity research stations. Such
arrangements have often been assodated with discredited
systems of colonial governance. A strong case can be made
for re-examining and strengthening the incentives for
private sector research, development and technology
dissemination.

The perspectives outlined m this section are highly
tentative. Although they are drawn from considerable
experience, they should be treated as hypotheses to be
tested by further research, rather than as conclusions.
Institutions such as the [ADs, ISNAR, and CTA should
devote areasonable amount of analytical effort to attempts
to understand the prablem of developing and sustaining
eftective agricultural research in the smaller national
research systems.



Some Generalizations

In spite of the limited knowledge available, there are a few
generalizations about smaller agricultural research systems
that can hardly be avoided. One is that the research
investment per acre or per hectare will have to be higher in
a small system than in a larger system, in order to achieve
an equal level of effectiveness. This is because of the cost of
developing, for example, a new millet variety that will be
grown on a million acres is unlikely to be subscantially
greater than one that will be grown on halfa million acres.

A second generalization is that the cost of developing
productive tarming systems for a small country with great
agroclimatic variations will be greater than for a small
country that is more homogencous. For example, the cost
per hectare of developing an effective agricultural research
svstem tor Sri Lanka is likely to be much larger than
developing one for Uruguay. The issue of guns versus
butter in national budgets is also likely to cut more sharpl-
into 4 small country than in a large country.

Finally, there is no way that a small country can avoid
being dependent on others - on the international
agricultural research system, on the research systems of
large countries in the same region, and on multinational
firms - for much of its agricultural technology.
Furthermore, a small nation with a strong research
program but a limited agricultural or induserial base cannot
capture as high a proportion of the benefits from it
investment in basic rescarch as can a large nation with a
diversified cconomic base. Much of the benefie will spill
over to other countries. Ifithas @ weak agricultural
research system, ic will lack the knowledge needed to
capture the benetits of research in other countries or to
choose technological paths consistent with its own
resource and cultural endowments. Even astrong
agricultural research system cannot assure autonomy. But
small countrics do need to develop sufficient agricultural
science capacity to enable them to draw selecuvely onan
interdependent global agricultural research system. They
need to be able to discern what is useful to borrow from
other national systems and from the international system.

TOWARDS A REFORM OF
AGRICULTURAL RESEARCH
SUPPORT

What can be done to alleviate the deficiencies that
charaterize assistance for the support of agriculural
research, extension, and rural development programs in
poor countries? A solution to the problems of *aid
effectiveness” in support of research is particularly
important at this time. I anticipate that in the next decade

there will be a decline in the real flow of aid resources and
increasing competition among the several cdlaimants on aid
resources.

In my opinion, the basic thrust of the reform that is needed
is to move away from primary reliance on narrow project
approaches. In supporting agricultural research, the
project system should be largely replaced by a “formula
funding™ or “‘revenue sharing” approach (Ruttan, 1984).
There have been manv criticisms of the project approach
followed by the major bilateral and multilateral

development assistance agencies. The eriticism most
frequently heard 1s rhat the assistancee agencies exertundue
influence on the content of the national development
programs (Faaland, 1982; Salmon, 1983). This criticism is
partly correct. It is not too difficult to identify cases where
close patron-client bonds have been established between
particular officers in the aid agencies and the leadership of
favored national program agencies. Such relationships
have often appeared to give particular national programs a
degree of stability and continuity that would be difficult to
achieve in the unstable political environments that
characterize many developing countries,

Cycles of development and erosion are inherent in the
traditional project approach. The reason for this inherent
contradiction is that extemal assistance provides an
alternative to the development of interal political support.
National research system directors have frequently found
that the gencration of external support requires less
intensive entreprencurial effort than the cultivation of
domestic political support. Domestic budget support
required by donors is often achieved by creative
manipulation of budget categories rather than by
increments in real program support, particularly when
donor representatives are under pressure from assistance
agency management to “move resources” . Most existing
project systems thus have built-in incentives for national
research system leadership to direct entrepreneurial effort
toward the donor community rather than toward the
domestic political system.

Any cffective alternative should attempt to reverse the
perverse incentives characteristic of the existing
development assistance instruments. The system should
be reformed to provide incentives for national research
system directors to redirect their entrepreneurial efforts
toward building domestic political and cconomic support
for agricultural development,

Iam increasingly convineed that the fong-term viability of
agricultural rescarch systems depends on the emergence of
organized producer groups who are effective in bringing
their interests to bear on legisltive and executive
budgetary processes. The support of finance and planning



ministries for agricultural research is undependable. Their
support tends to fluctuate with pereeived severity of food
crises and foreign exchange demands.

A Formula Funding Model

What alternatives to the existing system are there? [ do not
want to be interpreted as completely negative with respect
to traditional development assistance instruments. Project
aid is often quite appropriate for physical infrastructure
development projects. Program aid can be an effective way
to provide macroeconomic assistance for structural
adjustment or for scctor development in a country with
substantial capacity for macrocconomic policy analysis
and program management. But neither the traditional
program aid nor project aid instruments are fully effective
in countrices that have lietle financial or professional
capacity tor providing support for long-term institution
building ctforts. New methods of combining the
Hlexibility of program support, eftective technical
assistance, and sustained financial support for long-term
development effores must be sought. One innovation that
might be etfectively used is for the donor community to
move towards an approach in which the amount of
external support is linked to growth in domestic support
(Table 6). This implies the development of a “formula”
approach in which the size of donor contribution would be
ticd to the growth of domestic support. The formula
should include a factor that adjusts the ratio of external to
domestic support to take into account differences in
domestic fiscal capacity.

Country Level Research Support Group

A second alternative might take its lead from the
experience now accumulated with the CGIAR model and
the various donor consortia that have been organized to
covrdinate assistance to some of the larger aid recipients.
What Iam suggesting here is country level Research
Assistance Support and Implementation Groups
(RASIGS), chaired by the chairman of the National
Agricultural Rescarch Council or the director of
Agricultural Research. The Support Group will need to
have atits disposal relatively long-term program plans for
the developmentand operation of the national agricultural
rescarch system. To produce and continuously update this
progran, the national research system may require
external assistance, but in general the program should be
the product ofindigenous experts in agricultural science
and development. Its focus, to help protect the program
from the vagaries of political change, would be on long-
term agriculeural rescarch needs and goals and on the
incremental steps required for implementation.

Itis expected that the long-term program development
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and the priority setting would be done through an
interactive process with the Support Group, Onee the
program has been accepted, it is hoped that donor
members of the Support Group would collectively agree
with the host country to help provide the components
essential to the execution of the program as a whole, The
host country, in tumn, would assume the responsibility for
moving its national research program along the agreed-
upon development path, Initial commitments might be for
three to five years, subject to annual review and course
corrections suggested by the analysis and feedback from
actual experience.

Use of an institution such as a Support Group has the
potential of helping the country involved avoid many of
the pitfalls of the project mode whilst retaining several of
its desired attributes. Donor identity could be retained by
relating grants to components of the agreed-upon overall
program. These could even be called projects if,, for
administrative purposes, it were so desired. The Support
Group, like the CGIAR, would likely involve bilateral
grants developed in the framework provided by the forum
of multiple donors and the host country. The impersonal
process of contributing to a common fund is not
envisaged. However, this would not preclude “incentive
funding” of a formula type. At the same time, this would
minimize the danger of a single donor dominating the
priority-setting process, or of essential program
components being ignored.

The RSG also has several other potential advantages. It
would contribute to building a national constituency by
focusing from the outset on this essential ingredient for
viability. The donors, for example, might agree to increase
their contributions by some fraction of the rise that
occurred in the real support provided by the nation
involved. Or other matching provisions might be agreed
upon to provide incentives for nurturing ana cultivating
national constituencies. It would provide reasonable
continuity in support (commitments would be fairly long-
term and subject to review and extension well in advance
of termination dates) with less risk of the excessive
program fragmentation frequently associated with
narrowly defined project funding. It would reduce the
administrative and management load on the bost country
through the planning and review process the RSG would
follow. Furthertiore, it would place donous in a position of
genuinely complementing and supplementing one another
and the national program, rather than endlessly competing
for “good investment opportunities™.

The fact that such a suppore mode is often discussed but
little used is evidence that nnplementation is not a simple,

trouble-free task. The method is, however, being used



Table 6: Illustration of a Funding Model for Agricultural Research Support

Program Support and Assistance Leved (in millions ol US $§)

Low Medium High
Nation Fiscal National Daonor Nationa Donor National Donor
Capacity Suppeort Assistance Support Assistance Support Assistance
Low (40" Assistance) 20 ) S0 20 100 40
Medinm (20% Assistance) 20 4 $0 10 100 20
High (10" Assistance) 20 2 50 S 100 10

successfully in Bangladesh and, somewhat more
informally, in several other countries. Animportant
clement in its success in Bangladesh is that the Support
Group mectings are chaired by the director of the
Bangladesh Agricultural Research Council, rather than by
adonor n‘prcscnta(i\'c.

A dialogue on donor assistance to mational agricultural
research programs was initiated by the World Bank in
1981. The dialogue has been continued by ISNAR ina
series of meetings with directors of agriculearal research
systems. Itis imperative that these dialogues be continued.
The issue of reform of agriculwral assistance should be
recognized as one of the mosturgent items on the agenda,
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ESTABLISHING AGRICULTURAL RESEARCH POLICY:
PROBLEMS AND ALTERNATIVES FOR SMALL COUNTRIES

W. K. Gambleand E. J. Trigo

International Service for National Agricultural Research
The Hague, Netherlands

1. INTRODUCTION

Agricultural policy guidance is a very important issue for
most nations and is of crucial importance to the

agricultural rescarch systems of the developing countries.
ISNAR's experience in working with more than 2§ highly
diverse countries reveals inappropriate policy interactions
as one of the major impediments to developing an cffective

rescarch system. In many countries, we find frequent
statements and discussions about the importance of
agriculture and agricultural research; butin most cases, this
is not followed by a coherent set o policy decisions that
can serve as a hasis for svstem development and program
orientation. It is our view that identifyving the refevant
policy linkages attecting the performance of a national
agricultural research systentis an effective way of initiating
2 constructive dialogue between national agricultural
research leaders and policy-makers.

In this paper our interest is focused on the relevant policy
dimensions and alternatives for small developing countries
(1). However, itis important to note that policy
deficiencies aftect countries small and large, highly
developed and less developedi and thercis strong cvidence
that the nature of the relevant linkages and agricultural
rescarch policy issues are quite similar, irrespective of
country size and level of development. What varies is the
nature and range of the altermatives open to each. Betore

(1) There is no standard detinition of what can be considered to be a
ssmmall country ™. Smallness is a relative concept. A country may be
large o small, depending on the ndicator chosent and the standard
against which it is measured. Countries inay also be large insome
aspcts (population, total size) or contests (regions of the world,
cotmtry groupings such as high income, growth ratey and stall in
others. For the purpose of this paper we define stoalliess in terms of
their agricultural resources. Faking the bottom haltofaranking based
on this variable tor the different regions of the world, the countries in
Central America and the Canbbean will be considered smallin the
Latin American context, and countries such as Benin, Guinea-Bissau,
Liberia, Sierra Leone, Togo, Somalia, Burundi, Gabon, Congo,
Ruwvanda, Botswana, Nasibia, Lesotho. and Swaziland would be
sinallin the African contese.
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focusing on this theme, we will firstintroduce a general
discussion of the objectives and components of a national
agricultural research policy and then move to take a closer
look at the small country case.

II. THE MAJOR COMPONENTS OF A
NATIONAL AGRICULTURAL
RESEARCH POLICY

A national agricultural research policy should be
concerned with the development and implementation of
an agricultural research system which reflects the country's
characteristics and development objectives, and present
and future available resources. Tt requires the setting of
objectives and goals (which must mesh with other national
and regional objectives and goals), the establishment of the
principles and criteria for program scope and orientation,
and the development of the institational, human, and
financial resources required for program implementation.

Within -hese general lines, we can identify several major
questions that a rescarch policy must address or provide
guidelines for: cach of these questions is associated with a
specific set of instruments and a specific decision-making
Jevel, They include the setting of the system'’s overall
objectives (research for what), the resources to be invested
in rescarch (how much research), the allocation of
responsibilities among the different components of the
research system, and the mecha usms and criteria for
deciding among program altematives (who should do
what and how much). These questions and decision areas
are clearly interrelated, and determinations with respect to
any of them affect the others: mandates and objectives
cannot be discussed independently of resources, the
amounts to invest depend on the nature of the system
mandate and objectives, and planning and resouree
alloeation mechanisms vary with the patterns of
distribution of responsibilitics anzong different research
units.
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Decisions with respect to every instrument are interrelated
with the nature of the country’s problems and policies in
other areas. For instance, investment patterns will be
limited by national budget allocation policies. Human
resource levels will be affected by educational policies.
The general pattern of political and adminiscrative
organization will influence how rescarch responsibilities
are allocated among, ditferent bureaus. And the planning
and resource allocation mechanisms will inevitably reflect
the overall resource allocation mechanisms.

Research for What: The Key to an Effective
Agricultural Research Policy

A clearly defined set of goals linking agricultural research
activities to society’s problems and development
objectives is the comerstone of an effective agricultur.;
research policy. The statement of the objectives to which
the rescarch eftort should contribute is the starting point in
the process of building an agricultural research system.
Only atter the question “research for what?” has been
answered can the discussion of the level of investments and
the allocation of responsibilities be effectively initiated. In
answering this question, research will be placed within the
contextotthe country’s development policy, and the basis
for astable and continued allocation of resourcees will be
established.

Objectives, however, must be defined in accordance with
the type of contribution rescarch can be reasonably
expected to make. Research is an extremely powertil tool,
but notall problems can be solved through rescarch. At
any particular moment, what rescarch can accomplish is
conditioned by pastinvestments and experiences, not only
in the rescarch system but also in other areas, such as
cducation. For a set of objectives to be useful, they must
retlect these limitattons and must focus on areas for which
rescarch can reasonably be expected to develop solutions,

A brict review of the objective-setting in the developing
world reveals two serious shortcomings. On the one
hand. objectives may cover problem areas or socictal goals
to which research can make lietle contribution. Typical are
objectives like reducing rural-to-urban migration® or
“changing the distribution o ncome™. On the other hand,
national objectives seldom recognize what is achievable
with available resources. The typical situation is one of
broad mandates that cover nearly every possible clientele
and extend well beyond the system's seientific and
logistical capabilities. Both shortcomings have resulted in
frustration and disenchantment with the power of research
as a development tool and subsequent loss GF the needed
support.
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How can a relevant and realistic set of objectives fora
nation’s agricultural research eftort be developed? Only
through an eftective linkage between the research system
and the country's political establishment. The crucial issues
at this level are the nature of the information necessary for
the decision-making process and the role of the rescarch
system itself in generating it.

National objectives to which agricultural rescarch is
expected to contribute are likely to be defined in broad
terms such as *“to develop the nation’s natural resources”,
*achieving food self-sufficiency™, *generating foreign
exchange™, “increasing the incomes of small farmers™,
“improving the living conditions of the rural population”.
For some of these typical objectives, research is ae best a
weak tool. For others, true impact will be possible only if
complementary actions beyond the scope of the research
system are undertaken. Defined in this way, national
objectives are not of much use for guiding the
development and implementation of the research effort. If
they are to servea purpose, they must be made much more
specific and realistic. Setting clear boundaries — what
resources are to be developed, which export crops, what
groups of farmers or regions — will facilitate the integration
of research into the national development effort.

Atthe sametime, clear, specific, and realistic objectives are
the basis for the allocation of responsibilities and resources,
and become the basis for evenrual evaluation of the
system'’s performance. This kind of precision of objectives
is possible only if there is an active interaction and flow of
information between the rescarch system leadership and
the higher echelons of the policy-making system. Itis the
research system’s responsibility to inform the policy-
making level of the potentials of different altermatives. It
must also define the limits of science's ability to achieve
prescribed goals, Scientific feasibilities and time lags are
essential components of a dialogue crucial not only to the
articulation of an effective rescarch system, butalso further
up to the selection of realistic global development goals.

How Much Should a Country Invest in
Agricultural Research?

The level of investment in agricultural research is a key
clement in a research policy, since the quality of the
product is usually directly related to the amount of
resources a country is willing «w devote to research
activities. Itis also the most clear~cut indicator of the level
of commitment,



Ideally, investment should reflect policy objectives and
result from simultancous decisions as it they were variables
in a simultancous equations system. Unfortunately, in
reality these processes ditfer considerably from the ideal,
Decisions on objectives and levels of investment are taken
at different places within the government structure:
tederal, state, and local governments; universities; cte.
This emphasizes the importance of having a set of criteria
tor determining the optimum investment level and
guiding the decentralized decision-making process.

In principle, given that research is an investment activity,
the criteria should be oriented toward setting resources for
research at the level where marginal benetits equal
targinai coste wad the rne of stren ma evpenditures on
agricultural research equals those for alternative uses of
funds. But tor two reasons itis difficult to propose such an
analysis as the standard criterion for arriving at the nation’s
optimum level of investment on agricultoral research
activities, First there are conceprual and methodological
problems: Whose benefits should be considered? Should
benefits to all potential beneficiaries be weighted the same?
Can overall benetits be estimated without considering
actual allocations to specific research aftermatives? Second,
there are the empirical consideradions: the costs and
information requirements of conducting such an analysis
at the svstem level.

In contrast with the secting of investment kevels, the
minimum requirements tor any given setof overall
ubjectives may be constdered. This should provide a basis
tor judging whether or not the systennis receiving
adequate resources and should focus the discussion on the
question of how much can be achieved with difterent levels
of investment. This approach is useful for most developing
countries, where the consideration is scldom of having an
optimal system, but rather a realistic one that can be
expected to produce results with the available resources,

Another alternative is the use of broadly detined rules of
thumb, such as the proposal by the World Bank that
developing countries devote 2% of their agricultural GDP
to research, This approach, unfortunately, does not
recognize country differences in level of developmentand
in the complexities of their agriculeural problems. Both
differences are important.

On the one hand, the more highly developed countries can
be expected to spend more on research. They should have a
better understanding of how investments in science are
linked to cconomic and social growth. And their
agriculture will already likely be more seience-based.

On the other hand, factors like the diversity of climateand
soil conditions, the number of cconomically important
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crops and animals, and the possibility of utilizing research
developed for other environments will undoubeedly
influence a country’s research needs and, theretore, the
optimal or desired level ofinvestment. In recognizing
these factors, an etfective use of the World Bank guideline
concept would 1equire considering countrices in groups or
by types. An initial step in this direction would be the
setting of targets on the basis of the actual or historical
averages of countries of comparable environmental
situations and income levels.

Who Should Do What Within the Research
System?

The allocation of responsikilities among potential
providers of research is another erucial component of an
effective agricultural research policy. The orgarizational
structure that will be in charge of implementing the
system's mandate and objectives musg be defined. Chis
involves two related sets of issues. One relates to the
organizations that will carry out the ditferent components
of the research effort. It is the institutional setting of the
system. The second relates to the procedures,
methodologics, and decision criteria that will guide the
allocation of resources between those different
components and bring them together into a coherent
program. Itis the system’s planning mechanism.

In discussing the institutional setting, the focus is on how
many organizations should be given research
responsibilities and what the mandate of cach should be.
Should all public research responsibilities be given to one
organization? To several? Should there be national, state,
and local responsibilities? Should research and extension be
together in a common organization? Should agricultural
rescarch be placed within the university system? Should
research responsibilities be cut along commaodity lines?
Should basic and applied rescarch be placed together? What
role, ifany, should the private . tor ply within the
agriculeural rescarch system? These are some of the
questions that must be answered.

There is no standard answer for these questions, but there
are several general considerations.

The institutional organization must reflect the country’s
characteristics and overall politico-administrative style,
Acceptable degrees of centralization and autonomy must
be considered. The size of the country and the
characteristics of its agricultural sector are impon tunt
factors, as large countries tend to require more diversified
and decentralized rescarch systems, while in smaller
countries, centralized structures would appear more
feasible on a priori basis. It is not always a straightforward



question of size, however, as we observe relatively small
countries like Sri Lanka evolving a relatively decentralized
organizational seteing for its agricultural rescarch system
and a relatively large country like Argentina having a
highly centralized research structure. In both cases,
clements in their styles of politico- administrative
organization explain their pattern of organization,

A system's efticiency in the use of its resources must also be
considered. Institutional settings that concentrate
responsibilities in one or a tew organizations appear to be
more eftective in avoiding duplication of rescarch effort.
Atthe same time, centralized systems tend to better reflect
the overall policy objectives in the actual research program
development process. They also tend to facilitate a more
direct contact with the clients of research, thereby making
it more likely that rescarch will retlect real farming
problems. How research responsibilities are allocated has
animpact on the ability to do mulddisciplinary and
tarming svstems research and on the relationships between
research and other agricultural services, extension in
particular.

The relationship between rescarch and the university
system is also an essential consideration for an effective
agricultural research policy. Rescarch and higher education
have many complementarities and mutually reinforcing
common clements and interests. An effort must be made
to bring both ot them together in pursuit of the system’s
overall objectives and to assure an efteetive and
complementary use o the training and research capacitices
of both.

Finally, the role of the private sector within the agricultural
rescarch system must be considered. Private participation
usually takes place at the more applied end of the research
chain at the technology development level: seeds,
herbicides, pesticides, fertilizers, machinery. The private
sector can be a natural complement to the public eftort and
an essential tool for the diffusion of the new knowledge
developed in the public sector, The experience of the
developed countries and some developing countries in the
development ofthe seed industry clearly indicates the
importance of close public-private collaboration in
cfticiently moving rescarch results into production.

Flexibility and problem-solving orientation are two
important dimensions of the rescarch system that private
participation can helptoimprove. Unfortunately, in many
developing countries, maket size is not farge enough to
attract private-sector participation. Under these
circumstances, defining an appropriate pateern for this
participation and creating incentives to attract private
interest in technology development activities are
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important policy dimensions for increasing the research
system's effectiveness.

The planning and resource allocation mechanism identifies
the broad problem arcas on which to target the research
ctfort, within the system’s mandate, the overall research
policy objectives, and the available resources. This
decision level is the link between the research system’s
leadership and the country’s planning and policy-making
bodics. It is essentially an outward looking activity
oriented towar ' winking explicit to what the research effort
should contribuid w1 a given planning period. Political
considerations and the integration of research with other
policy instruments are essential factors in this process.

The specific characteristics of the operational mechanisms
and criteria to be used in deciding among program
alternatives will vary in response to the system’s general
objectives and in connection with its institutional setting,
as has been discussed above. However, several aspects
must be considered irrespective of the system's individual
characteristics.

An eftective planning and resource allocation mechanism
must bring together the political dimension and the
system’s clients. No resource allocation system can be
independent of the political process. It must be recognized
that political considerations will afiect not only the overall
allocation of funds to research, but it will also play an
important role in determining which programs receive
funds. Priorities at this level should be determined by the
sume process that allocates funds among the other major
objectives and components of the country’s rural
development policies. This influence is inevitable, but
positive, since it will contribute to facilitating the full
integration of rescarch and the other agricultural policy
instruments being used to achieve the country’s
development objectives. It is essential, however, that
political influence be kept out of those decision levels
where it has no competence: program orientation and the
selection of specific rescarch topics,

The rescarch system must also have reliable information
about the problems facing the clients of research and the
scientific feasibility of cach rescarch alternative, When
miking reference to the clients of research, we include the
farming community, other agricultural services (with
exrension occupying a prominent place), consumers, and
the policy-makers. To move from the broad objectives
resulting from overall allocation decisions to a relevant

program, it is necessary to identify which are feasible and
relevant to client needs. This can only be done if the



rescarch system is in direct contact with the clients
themselves so to assure a permanent low and analysis of
the difterent clienteles” problems and potentials, and if this
information is in turn confronted with the system’s
capacity in terms of its human resources = level of training
and areas of expertise — and the state of the artin the
disciplines involved.

III. THE SMALL-COUNTRY
PROBLEM: CONFLICT BETWEEN
RESOURCES AND NEEDS

The main problem facing the development of an effective
agricultural research system in a stall country is the
potential contlict between rescarch needs and the amount
of resources available to meet those needs.

A country’s research needs are celated to the country's size,
but the relationship is not a direct one. Given the
characteristics and location specificity of agricultural
production, some research capacity is essential in support
of agricultural development, no matter how snall the
country may be. Smaller countries do not necessarily have
asmaller variety of crops in their agricultural production
mix than larger countries. Quantities produced will of
course be less, but not necessarily the number of
production alternatives that should be included in the
agricultural research mix.

This problem can be confinmed by a cursory look at the
sitwation ina few countries of widely different size, suchas
the Dominican Republic, Costa Rica, and Colombia in
Latin America, and Sri Lanka, Bangladesh, and India in
Asia. There may be differences in the total numbers of
products they include in their research mix but there is not
much variation in the major components of their rescarch
programs other than that coming from agroecological
ditterences. Even when going into the smallest size
category, that of the island states, such as Fiji in the South
Pacitic and Jamaica or Barbados in the Caribbean, we find
that the number of crops for which rescarch is required is
likely to be 1o or more,

Another important consideration is tie relative
indivisibility of rescarch below a certain minimum critical
miass cffort. This is a difficult issue to discuss in general
termis, but, it can be sately stated that there is a minimum
size research effort below which no relevant results can be
expected. This ettort, which can be equated to a fixed-cost
concept, will be approximately the same throughout a
wide range of variation in the area planted to any particular
crop. The work and costs required to develop a new
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varicty or anew cultural practice vould be about the same,
whether a crop is planted on 10,000 or 100,000 hectares
In both cases, the basic core of activities and expertise
required will be the same, and includes information on the
country’s natural resources — soil and water surveys, cte. -
plus some capacity on a minimun number of areas such as
agronomy, plant breeding, pest and disease control,
physiology, soils and socioeconomics.

The size of a country’s core research effort is also
influenced by ies climate and other environmental
characteristics. Tropical agriculture tends to be more
diversified than temperate agriculture, and as diversity
increases, research needs will also inerease, if for no other
reason than the need to replicate experiments and to test
results in a greater number of different production
environments. So environraent exacerbates the conflict
between research needs and available resources; most small
countries in the developing world are located in the tropics.

Consumer demands also have an important impact on
rescarch needs, and they are not directly related to country
size. Income and climatic factors will affect diets, but
whether a country is large or seoall will have little bearing
on the numbers and types of products included inits diet.
The need to reduce balance-of-payment deficits and the
political importance of food self-sufficiency have made
meeting food demand through local production high
priority in many. if not most, developing countries., This
increases the pressure on the number of products anational
research system must include inits program whether a
country is large or small.

Quite apart from rescarch needs, the amount of resources a
nation can devote to agricultural research is determined by
its size and the importance of agricultural production
within its cconomy. The profitability of investments in
agricultural rescarch are clearly related to the actual or
porential area planted to a crep. Consequently, the larger
the area over winch the new technologies resuitng from
rescarch can be diffused, the larger the cconomic returns
and the larger the cconomic base to support the rescarch
cftort. ’

The quantitative dimension of the small-country conflict
between resources and needs is difticult to assess in general
terms, because cach country is umque. The required
minimum capacity will vary depending on both
institutional and technical issues. The type of problems in
need of research and the possibility of using information
generated for other purposes or available internationally
will be important factors to consider. This level ofanalysis
is well beyond the scope of this paper. However, a broad
estimate of the magnitude of the conflict between rescarch



Table 1 — Central America and the Caribbean:
Country-Product Combinations Generating Enough Economic Value to Supporta
Minimum Research Module

Subregion/ Maize Rice Cassava Cotton Beans Potatoes
(:()llllll‘y 0% 0 7% 1% a%, 0" 0T 1N 2% 0% 075% 1% 2" 0. 5% 074% % 0% 07¢% 1% % 0.4% 075% 1% 3%
Curibbean

Barbados

Cuba X X X X X X X X
Dominican

Republic X X X X X

Grinada

Guadeloupe

Guyana X X X X

Haiti X X X X X X

Jamaica

Martinique

Trinidad & Tobago

Central America

Belize

Closta Rica X X X X X

El Salvador X X X X X X X X X X
Guatentala X X X X X X X X X X X X
Honduras X X X X X X X
Nicaragua X X X X X X X X
Panama X X X X

Where *x™ denotes i value greater than U.S. § 309,000.

Table 2 - Africa:
Country-Product Combinations Generating Enough Economic Value to Support-a
Minimum Research Module

Subregion Maize Rice Cassava Cotton Sorghum
(_'uun(ry (IR TEN "o 2% ST E TN 1" 2% 04" 07¢% 1™ 1%, 0$%  0.75% kY 1% 0% 0.75% 1" 2%

West Atrica

Benin X X X X X X X X X X
Bissau (Guin.)

Equatorial Guinea

Gambia

Liberia X X X X X X
Sierra Leone X X X X
Togo X X X X X X

Comoros
Cape Verde
Reunion

Last Africa
Mauritias
Somalia

Central Africa

Burundi X X X X X
Gabon

Rep. Congo X X X
Rwanda X X X

Sao Tome

South Africa

Botswana

Namibia

Swaziland X X X

Lesotho

Where “x™ denutes it value greater than U.S.S 309,000,



needs and potential resources is possible. This is through
comparing the costs of = bypothetical rescarch module tor
one product againse the actual value of production of major
food crops in a number of developing countrics.

Tables 1 and 2 present the results of this comparison on the
basis of cost estimated on the basis of a minimum module
of four scientist nxan-years, and support and other
expenses for major food crops ina number of “small
countries” in Central America, the Caribbean and Africa,
and for three different pereentages of value of production
being allocated to agricultural - scarch: 0.5%. 0.75%. and
1.0% . The details of the cost structure of the minimum
rescarch module and the actual values ot production are
included in Annexes tand 2.

According to this analvsis in Latin America and the
Caribbean, of 102 country-product production
combinations for maize, rice, cassava, cotton, beans, and
patatoes, inonly 10 cases is the cconomic base large
enough to support 4 minunum research etfort ito. 5% ot
the value of production is spent on research. If
expenditures are increased by 0% t00.75%, 14 cases
would be viable, and it 1.0% (double the actual
expenditures tor 19o) is spent, the minimum research
module could be supported in 16 cases. The magnitade of
the wap implicit in the table is important. At the present
tevels of expenditure, research on erucial food crops such
+s rice and maize can be supported only ina few situations
= rice in the Dominican Republic, Cuba, Guyana, Costa
Rica. and Panama, and maize only in El Salvador and
Guaternala. And no country can support 4 minimum
module tor beans, another product ot widespread
consumption in the region. Potato is another case where
the value of production is not large enough to generate the
resources needed o support 4 minimum module. When
the potential resources available for research are estimated
1t 0.75% and 1.0% of'the value ot production figures that,
at $0% and 100% above today's average values, seem to be
reasonable targets, the picture remains approximately the
same, with only a few new cases becoming viable - niaize
in Honduras, rice i Haiti, cassava in Cuba, cottonin
Honduras, and beans in Guatemala and Nicaragua,
Research on potato remains @ non=viable effort even at

these levels.

The African situition is not much different. Qutof 103
cases covering five products {maize, rice, cassava, cotton,
and sorgham), four combinations are feasible at the 0.5%
level, 10 at 0.75% . and 11 at 1.0%. According to these
figures, not one of the countries listed could support
sorghum rescarch at the defined minimunt level, only one
could support maize research, and in two cases a minimum
effort in rice would be viable, In cassava, there is a better
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situation, especially at the 0.5% and 1.0% level, where six
and seven cases respectively are viable,

These results are similar to those of Oram (1977), who
analyzed national capabilitics for tunding rescarch
programs of different sizes, on the basis of arca of
praduction under different crops rather than on the basis of
value of production.

IV. SOME POLICY ALTERNATIVES

Even though there may be no adequate solution to the
conflice between resources and rescarch needs, therearea
number of policy alternatives that can reduce its impact
substantially. Through them, a country can effectively
increase the resources available for its research etfort and
can affect the nature of the research needs itmust attend to.

Betore turning to the discussion of some of these
alternatives, itis important to emphasize that none of them
will be relevant in all cases. Although small countries share
a number of very important common characteristics, they
cannot be considered to be homogencous. Many factors,
such as level of cconomic development, climate,
geographical location, and historical and cultural factors
will differentiate one country from another and in turn the
relevaney of any particular policy option. A number of
important general considerations can be made however.

Concentration of Efforts to Maximize the
Impact of Available Resources

Program dispersion, duplication, and research projects not
addressing relevant production constraints are the most
frequent causes of resource wastage. These problems are
present in both small and large countries, but their impact
is much more severe in the smaller ones. Any research
alternative requires a certain minimum critical mass off
resources ifitis to produce results. With fewer total
resources to invest in research, priority-setting becomes
the cornerstone of a small-country rescarch policy.
Program coordination mechanisms and rescarch problem
identification in close contact with the clients of research
are two ather important clements for maximizing the
impact ot available resources,

At the priority-sctting level, the issue is concentration of
effort, recognizing that with limited resources only a
limited number of needs can be addressed effectively.
Which alternatives to include should be selected following



the country’s overall national and agricultural
development policy objectives. This, however, is not a
simple decision-making process, as frequently the
appropriate organizational framework is lacking and the
criteria tor setting priorities are unclear. Under these
circumstances, itis important for the rescarch system to
take the initiadve and present the policy decision-making
levels with program alternatives for the use of presently
available resources, including clear indication of what is
being lett out and what projects will be brought into
program implementation if extra resources become
available.

This approach can be an effective tool for improving the
links of agricultural rescarch policy-making to cconomic
development planning and budget determination. At the
same time, it can generate important information for
program monitoring and evaluation and can put the
research system in a much stronger position to seck
additional resources trom both domestic and external
sourees.

Together with the concentration of eftort, the
coordination ofall potential providers of research and a
close relationship beeween research and technology
trnster activities can greatly increase the impact of limited
resources. Universities, development projects, and
commodity organizations are often overlooked as
important potential providers of rescarch support. In
nuany cases, no one of thent o its own has the resources
reqguired to address given research problenss; or, asis often
the case with universities, they lack the linkages necessary
to give their research efforts a production-problem
orientation. Coordinated research projects forcing,
scientists trom different institutions to work together to
plan and carry out experiments and other research
activities can help in these sitwations. Close interactions
between research, extension, and clients is essential for
focusing rescarch projects on significant production
problems. On-farm testing as an integral component of the
rescarch process can enhance this interaction and can
tacilitate a rapid diffusion of research results. A successful
example of how this can be achieved is the case of the
Instituto de Ciencia v Teenologias Agricolas (ICTA) in
Guatemala where, through close collaboration with
cooperating tarmers, the research system has been able to
have a major impact on the country’s food production,

Increasing National Rescarch Capacities
through Donor Assistance

Donor assistance is one of the most important resources
available to a small-country research effore, External
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resources can contribute not only by directly adding to
national research budgets but also indirectly through the
need to generate counterpart funding and by broadening
the base of political support for agricultural rescarch. In
many cases, the possibility of generating much-needed
foreign exchange resources through agricultural rescarch
projects will bring the support of groups and sectors of
government that otherwise would not see the importance
of or be interested in agricultural research. There are,
however, some hazards in the extensive use ofexternal and
donor assistance to support national research programs.
Small countries are particularly at risk because of the
greater relative importance of external sources in the total
available resources.

One problem is the impact of overreliance on external
assistance on program orientation and the long-term
stability of the rescarch effore. External sources tend to rely
too heavily on the project approach. Well-defined projects
can be very effective in bringing concentration of efforts
and high impact resules but, at the same time, the project
system lends itselfto program fragmentation when many
individual projects are independently negotiated with
difterent assistance sources. This is espedially so under the
weak management conditions of many of the developing
countries’ research systems. Under these drcumstances,
there is astrong chance thae the resule will be a collection of*
loosely linked efforts and no coherent national strategy.

The effects of abrupt adjustments resulting from changes
in donors’ priorities are also important for program
continuity and long-term system development, especially
since domestic support is in many cases highly unstable,

Taking initative for the development of a donor
coordination mechanism appears to be an essential element
of the agriculiural research policy of a small developing
country. An alternative in this sense is the creation ofa
country-level research support group bringing together all
donor sources interested in assisting the country, with
cmiphasis on long-term needs and goals and on the
incremental steps required for implementation. The
development of such a group and plan may prove to be a
high-pay-off move, both for receiving countries and
donors, For the recipient, it can be a very effective way of
achieving the needed concentration of efforts continuity
of support, and reducing administrative costs and
management of external-resource workload. For the
donor, it can reduce the costs of project searching and
increase the retum on their investments by complementing
and supplementing one another and the national program,
rather than wastefully competing for “good investment
opportunities”.



Reducing Domestic Research Needs by
International Cooperation

Applied agricultural research is highly location specific.
But no country need undertake on its own all of the
research needed for meeting the requirements ot its
agricultural development. Generally, as we move from
applied to basic research, location specificity diminishes
and, consequently, transferability increases, opening the
possibility for a country to benetit from research
conducted in others or at the international level. Every
national agricultural research system should be viewed as
part of a world complex of research institutions and
activities all contributing to and benefitting from a
comnion pool of information and knowledge.

The transterability of rescarch results does notimply thata
country can do away with all of its research needs. At the
very least, a country must have the ability to screen and
interpret information from other sources and adapt
imported knowledge to its local conditions. But
transterability does open a number of opportunitics for
reducing research needs through informanon exchange
and cooperative research schemes. The potential,
however, is not the same for all countries. Countries in
temperate regions will have a larger pool ofknowledge and
technologies to draw upon than those located in the
tropics. At the same time, smuall countries sharing
characteristics with larger neighbors, or that are part of
relatively homogeneous regions, will benefit more from
borrowing and will have better opportunities for
information sharing and cooperation than those in
relatively isolated situations.

The nature of the agricultural product mix will also aftect
the extent to which a country can benefit from borrowing.
In products such as the cereals or those tropical crops, such
as cassava, that are studied by the international centers,
borrowing will be a more relevant strategy than in the case
of thuse products that have received lietle attention from
the international system, such as plantain. taro, or tropical
truits.

In terms of policy decision-making, the critical issues are
what rescarch to do domestically and tor what rescarch to
rely on borrowing or cooperation, and to develop the
instrumcents and mechanisms for Bicilitating the interaction
between the nationsd system and the sources of information
outside the country. Different formats of bilateral
cooperation, including the expatriate staff system, have
been and are used extensively to help small developing
countries access and use research results and technological
information generated for other contexts. At the same
time, over the last 20-25 years anumber of very important

information-sharing and cooperative research schemes
involving small countries have been implemented.

The network of International Agricultural Research
Centers (IARCs) of the Consultative Group for
International Agricultural Research (CGIAR) and other
international rescarch centers such as ICIPE in Africa,
CATIE in Central America, and AVRDC in Asia, are
probably the most important of these schemes. Because of
the crops and range of problems they address and because
of their concentration in the tropics, the international
centers are an institutional innovation of great significance
for the small developing country. Active participation in
the JARCs' networking activities and effective use of the
centers” national research support services represent
practical alternatives for aifoving national programs to
concentrate their limited resources on the technology
application end of the research chain. A policy of active
interaction of national scientists with intermational centers’
personnel, in the countries themselves and at the centers
through their training programs, can greatly contribute to
the flow of relevant information.

Difierent torms of horizontal cooperation are also being
used to increase the scope of national agricultural research
systems, cither through the exchange of information and/
or the coordination and promotion of certain types of
research. Bringing together countries with common
problems and characteristics, these mechanisms help avoid
wasteful duplication and allow the spedialization of
resources and a greater economic base to support certain
types of rescarch that ho participating country on its own
could afford. By pooling the strengths of each national
program, they may be able to develop a research program
of considerable strength,

CONOSUR and PRECODEPA in Latin Americaare two
examiples of successtul regional cooperation. Eachhas its
particular characteristics and cach illustrates e different
situations in which horizontal cooperation can be used.

CONOSUR s essentially a loose coordination and
information exchange mechanism in which each country
maintains executive responsibility and program
independence. Itis focused on five commaodities: wheat,
maize, sorghum, soybeans, and beef cattle. Itincludes the
six countries in the southern tip of South America: Chile,
Argentina, Uruguay, Brazil, Paraguay. and Bolivia. lts
n1in components are a crap research information system,
training, and staff exchange. Leadership for the different
program components is divided among the countries,
according to their relative strengths. Budgetsupport
comes from the countries and the Interamerican
Development Bank (IDB). Administrative responsibilities



lic with the Interamierican Institute for Cooperation on
Agriculture (IICA). The program is now completing its
first phase of operation and has been renewed for a second
period.

Initial evaluations identity the CONOSUR expezience as
one showing high benefit-cost ratios for all paides
invalved, and as an etfective way to exploit the region’s
characteristics to further cooperation on a number of
products of crucial importance to the entire region.

PRECODEPA represents another successful experience.
Its characteristics, however, are significantly different
from those of CONOSUR. PRECODEPA concentrates
on just one product — potatoes ~ and tull program
coordination and promotion of rescarch is the main
strategy of the program. Participants are Panama, Costa
Rica, Nicaragua, Honduras, El Salvador, Guatemala,
Mexico, Cuaba, the Dominican Republic, and the
Internadional Potato Center (CIP). The program is
tinanced by the Swiss Development Cooperation Progran
and the participating countries. Administrative
responsibilities lie with CIP and the countries themselves.
Of the group, cnty Mexico has the ability to support a full
rescarch program. Through a common program and
sclective leadership, with cach country assuming
responsibility fora particular research area, the handicap of
size has been removed, and progress has been made in
crucialareas, such as seed production and plant protection,

CONOSUR and PRECODEPA represent two
alternatives tor horizontal cooperation: loose cooperation
or strict program coordination with division of labor.
When the group includes large and small countries or the
products involved are of great imporiance to the national
ceonomies, the CONOSUR model would appear to be
the more elfective approach. In regions of small countries
or indeaiing with products of Tess relative importance, the
PRECODEPA model would be preferred.

Finally, T would like to point out that horizontal or regional
cooperation schemes may substantially increase the
capacity of the countries involved to take advantage of the
IARCS resources. By coming together, the countries can
make a stronger case for specitic demands on the
international centers. PRECODEPA has broughe CIP's
attention to a region where individual country-center
linkages would have been difficult o justity on the basis of
cach country’s own potato production situation. The
potential of the CONOSUR maodel as an outreach
mechanism for the FARCs is reflected in the inereasing
attention it has received from CIAT and CIMMYT, and in
the fact that these centers are formally involved in
developing a similar program for the Andean region,
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V. SUMMARY AND FINAL
CONSIDERATIONS

We have attemipted to describe the principal components
of anational agricultural research policy and relate them to
the situation of the small developing countries. In doing
so, the importance of properly defined objectives, the
nature of the issues, the process behind determining how
much to invest in research, and the research system’s
institutional setting planning mechanism were discussed in
their role as agricultural research policy instruments,
Wherever relevant, alternative approaches and the factors
aftecting them were also presented.

The small developing country's conflict between needs
and available resources was brought into focus, the basic
point being that research needs in general are not directly
related to country size, while resources usually are.
Pressure on resources comes from two sources: the
diversity of needs the research system must consider and
the minimum critical mass requirements of research.

Because ot the nature of agricultural production,
environmental characeeristics, consumer demands, and
political considerations, small countries face research needs
quite similar to those of larger countries. But, if researchiis
to be successful, certain minimum standards of
professional expertise must b. met, Without them, useful
resules are unlikely and resource. are wasted.

Finally, several policy alternatives were discussed. Small
countries must make the best use of national and
international resources. Research efforts must be brought
into focus and more closely tied to extension, to increase
relevance and applicability of research results, Donor
assistance must be coordinated. But the most significant
and potentially useful alternative for small countries is
better and more effective use of international cooperation.

Bringing countries together enlarges the cconomic
support base, offers hope for otherwise insoluble
problems, and makes the most of cach small nation's
particular research strength,

The policy alternatives mentioned above have been
presented in general terms, The issues discussed do not
represent an exhaustive treatment. In considering
applications, it would be necessary to rediscuss their
validity under the characteristics of each particular
sttuation, In this sense, how to concentrate efforts without
loosing political support; the viability of establishing
donor coordination schemes; and how to prevent
mternational cooperation from distorting national
priorities appear to be relevant areas of inquiry.
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Annex ]

Estimated cost of a minimum research module for one product' (in US$)

. Direct resecarch costs, including on-station and on-farm research activities
(70% of total budget) 216,000

A. Personnel

1. 4 chief researchers, M.S. or Ph.D. 173,000
3 persan/years in plant breeding, agronomy, and pest & disease control,
and 1 person/year equivalent in sociocconomics and other specializations,
according to requirements (soils, physiology,, etc.)

Total cost per person/year USS 20,000 80,000
2. Rspecialists, university graduates,

Total cost per person/year USS 8,500 68,000
3. Training 25,000

Calculated on the basis of 2x1 rate of retention; total rotation every
20 years; cost of USS 70.000 per Ph.D. (M.S. 60%)

Total annual cost for a permanent team of 2 Ph.D. and 2 M.S,
(approximately).

Also includes short-term training.

B. Services and materials
Caleulated as 12.5% of direct costs. 27,000

C. Lipment
Caleulated as 7.5% of direct costs. 16,000

II. General Costs and Administration
(30% of total budget) 93,000
Includes direction, support and services (administration, laboratories, library,
communications, field, etc.)

A. Personnel $6.000
60% of general and administrative costs,

B. Services and materials 23,000
25% of general and administrative costs.

C. Investments and equipment 14,000
15% of general administrative costs.

TOTAL BUDGET 309,000
Percent summary by broad budgetary items:

A. DPersonnel 72.4%

B. Services and materials 17.%

C. Lyguipment 10.0%

' Estinmates were made using the budgetary structure of the international agricultural research centers as a guideline for determining the pereent of each
item of expenditure.
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Annex II

Table 2.1 - Central America and Selected Countries of the Caribbean Region:
Average Value of Production 1979-81 by Crop (in 1000’s U.S. dollars)

Subregion/

Land Area
Permanent

Country Crop& Arable Maize Rice Cassava Cotton Beans Potatocs

(in 1000's ha)

(1980) (Average

Cuaribbean 1979-80 only)
Harbados 33 248.0 — 110.6 — -—
Cuba 3,200 11,780.0 199.878.6 35.853.0 s.8s4.0 16,107.0 25,629.6
Dominican
Republic 1,230 $.608.0 168,790.6 14.794.6 10,§73.3 26,774.0 2,190.3
Grenada 14 120.¢! — —_ — —_ —_
Guadeloupe 9 — — 110.6 — - —
Guyana 380 33.6 118,067.0 — — — —_
Haiti 890 32,226.0 41,237.0 27,974.6 9,595.6 ﬁr).Hoﬁ.o 099.0
j,muim 20§ 703.6 884.0 2,$50.6 _— _— 1,136
Martinique 26 _— — 105.5°? —_ —_ —_
‘Trinidad & Tobago 158 620.0 7.337.3 §53.3 — —_ —
Central America
Belize 52 2,202.6 3.914.3 — — 619.$ —
Costa Rica 490 9,791.0 83,017.3 1.871.0 24,815.6 7,158, 3.048.6
El Salvador 72§ 63.448.0 23.681.0 2,360.0 327.351.6 26,708.¢ 618.6
Guatemala 1,834 125,731.0 17,160.6 8R8s.3 873.528.6 50,937 4.474.0
Honduras 1,787 42.483.3 14,090.3 88s.3 44.048.3 22,853.0 555.0
Nicaragua 1,516 26,974.6 22,977.3 2,826.0 402,079.0 31,3848 222.0
Panama $74 3,030.3 72,418.0 4.514.0 — 2,540.5 1,336.3

' Average 1979-Ko only
? Average toRo-K1 only
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Table 2.2 - Central America and Selected Countries of the Caribbean:

Percentage Values of Average Value of Production 1979-81 by Crop

(in 1000’s U.S. dollars)

Annex II

Subregion/ Muaize Rice Classava Cotton Beans Potatoes
Country 04" 0.78% 1" 0% 07 1% 05" 0.7¢% e 05" 0.75% 1% 0.4% 0.75% 1% 0.5% 0.75% 1%
artbbean

Harbados [ [} 24 - — — o 0N N — — — — — — —_ — —
Culba Ky NN g 7N g b | s 1791 268 R 293 119 (LR K0.§ 120§ 10611 2R 22 25603
Donuntcan

Republic FL I S sy Kglg 12059 16879 710 1100 1479 $29 9.3 105.7 1330 2008 2677 10.9 164 2.9
Grenada o.h 0y 1.2 — — —_ — — — — —_ —_ _ —_ — — — —_
Guadeloupe — — — — — — o6 oX 1 — — — — — — — — —
Guyana .7 28 13 4R ¥23 nily? — —_ _— —_ —_ - — —_ _ _ - —
Hain i1 1607 2y 002 100.3 4124ty 09K 2.7 2R 492 989 1390 223.8  29H.1 4.9 7.5 9.9
Fanaca 3.4 5.1 7.0 14 o AN 128 g 288 —_ _ — —_— - — $.7 £.s 113
Marnngue — - — —_ — — as o8 1.1 — — —_ — —_ — — — —_
Innudad & Tobago AN 1.7 hr o 307 50 714 2R 3t 5.8 —_ —_ — — — — — —_ —
Conpral Amentey

Behse o 168 220 b LU N - - — .- — - 3t 1.7 6.2 — — —_
Conta i My 7y 979 s nn K 9g 140 87 1240 186 2482 368 §3.7 716 15,2 229 30§
El Salvador 172 4780 0335 HIN2 1774 216¢ nu-\k 177 2316 16306.8 24861 31273.§  133.¢ 2003 267.0 31 3.0 [P
Guatenala 62K.7 g2y 12873 ReN XX aTe? 14 6.6 Ry 4307.0 6SSES K753 2847 IR20 0 SOu4 2.4 31360 447
Honduras 224 NN 3248 PURY s ™ 13009 41 Hy LR 2202 1l0.4  340.8 1143 1714 22K 2N 4.2 §.0
Nicaraguat 1149 202 4 2007 11y Y 172 N 141 2.2 a0y 2010.4 1015.6 §020.8 1569 2354 313K [ ] 1.7 2.2
Panama FUI N T NOF b1 ag3 o 7242 2260 310 488 — — -— 127 288 6.7 100 3.3
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Annex II

Table 2.3 - Selected Countries in Africa:
Average Value of Production 1979-81 by Crop (in 1000’s U.S. dollars)

Land Arca

Subregion/ Permanent
Country Crop& Arable Maize Rice Cassava Cotton Sorghum
(int 1000's ha}
West Africa (19R80)
Benin 1.79% 41,666.0 6,004.0 98,056.0 42,164.0 9,09 .6
Bissau (Guin.) 2R¢ 4120 10,927.0 — — 563.6
Equatorial Guinea 230 — — $.K64.3 — _
Gambia 270 1.45$.0 12,500.3 774.6 3.902.6 —_
Liberia 371 -_— 97.643.0 33.640.0 — —_
Sicrra Leone 1,766 1.617.3 194,243.0 10,110.0 — 1,334.6
Togo 1.720 18,545.3 R,744.6 $0.104.3 15,085.3 _
Comoros 91 620.0 £,726.6 9,535.6 — —_
Cape Verde 40 163.6 —_ 664.0 - —_
Reumon §2 1.779.6 - 442.6 bt et
Last Africa
Mauritias 107 167.6 —_ —_ —_ —
Somalia 1,060 13,888.6 1.829.3 3.530.3 9,189, 17.598.0
Central Africa
Burundi 1,30¢ 16,940.0 1,558.6 130,783.3 13,092.0 11,346.6
Gabon 452 1.121.3 417.0 11,268.3 — —
Rep. Conga 66y 1,768.6 1,060 sH,082.0 - -
Rwanda 97% 10,243.3 1,70:.0 §1,669 1 —_ 20,586.3
Sao Tome 316 124.0 —_ j23.0 —_ _—
South Africa
Botswana 1.360 1,235.6 — —_ 5.854.0 3.269.0
Namibia 647 4.331.6 —_ —_ — 321.6
Lesotho 292 14.920.3 —_ — —_ 8,196.0
Swaziland 204 10,330.6 2,085.0 —_ $8,065.0 200.6
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Table 2.4 - Selected Countries in Africa:
Percentage Values of Average Value of Production 1979-81 by Crop
(in 1000’s U.S. dollars)

Annex I1

Subregion/ Maize Rice Cassava Cotton Sorghum
Countery os"  0.7%% 1% a.¢"  0.75% 1% 0.¢% 0.75% 1% 0.3% 0.75% 1% 0.5% 0.75% 1%
1hest Anea

Bemn 20K.3 s 4167 0.0 450 600 490.) 7384 9ko.7 2108 6.2 4216 453 68.2 90.9
Bissau (Gum ) 21 3.1 4.1 46 LRI toy.3 —_ — —_ —_ — — —_ 2.8 4.2
Equatorul Guinea — - — — — — 29.3 1.9 sK.§ — — —_ — —_ —
Gambia 7.3 109 [Fi) H2 N 04.3 124.7 19 $.X 7.7 [UX] ).} .0 —_— —_— —
Liberia —_ -_— — FLLIEY 7i23 76y 16N 2620) 3.30..‘ — —_ — — — —
Sierra beone LN 12 162 9712 14808 19424 50.6 758 1011 i _ - 6.7 10.0 13.3
Togoe 927 1w ks 4.7 656 K74 2506 J7SN 010 1763 2629 350.6 - —_ -
Comoros R 4.7 62 pLE) 429 $73 47.7 718 95-4 - - _ - —_ -
Cape Verde 23 33 4.6 - - —_ 33 0 6.0 — - - _ —_ —
Reunon LX) 13.3 17.8 — — — 2.2 3} 4.4 —_ — — —_ — —_
Fat Afraa

Mauntius ox 1.3 1.7 — —_ —_ — —_ —_ . — — —_ — —
Somaha .4 104.2 1389 9.1 1.7 (LB} 17.7 26,3 353 459 68.9 91.9 840 132.0 176 0
Contral Atra

Burunds K47 1271 10). 4 17.8 26,7 15.6  65).9 YHo.g  t1)o7.K 65.% 98.2 1oy $6.7 Hs.1 113).5
Gabon $.6 Ny 11.2 2. 31 4.2 6.3 Hy6 n.7 - - —_ —_ — —
Rep. Congo LK) 1).) 17.7 8.) 2.8 16.7  190.4 115.6 sHo.K — -_— - — —_ —_
Rwanda $1.) 76.9 102.4 LY 128 17.0 2543 JR7.4 $16.6 _ — —_ 102.9 154.4 204.9
Sao Tome 0.6 (X)) 12 — - - 1.6 2.4 3.2 —_ - _ —_— — —
Seuth Afrea

Botswana 0.2 9.3 12.4 — — —_ - —_ —_ 29.) 1).9 s8.s 18,10 27.2 1.7
Nanubia 21.7 J2s 13.) — — - — - - —_— - — 1.6 1.4 3.2
l esotho §1.7 77 10).} 10.4 15.6 04 -— - — 290.)  4)5.5  sKo.7 1.0 1.3 2.1
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RESEARCH POLICY LINKAGES:
A CASEIN DEVELOPED COUNTRIES

D. De Zecuw

Ministry of Agriculture and Fisheries
The Hague, Netherlands

INTRODUCTION

The Netherlands never has had an independent agricultural
rescarch policy, and it is my sincere hope that my country
will stay in this blessed state as long as the sea level allows
us to exist. What we have, however, and have had for
more than a hundred years, is a government agricultural
policy. Rescarch has always been part of this policy, but
never inall these hundred vears have our research
mandarins telt an urge to establish an independent
agricultural rescarch policy. Tagree with them.

Man has always explored the natural world, in order to
understand it better, in order to enhance his chanees of
survival, and inorder to improve his life. Our modern day
division of labor has delegated exploration of the natural
world to protessionals, and now professional scientists
have to pertorm the same role for society as a whole. Not
Justinorder toimprove their own lives, but toimprove the
society or its communities, business or otherwise, of
which they are members.

A society or community that delegates the exploration of
the natural world to experts does so with a certain purpose
in mind. and this purpose determines the direction of any
number of non-research ancillary activities. So scientific
rescarch is only one of many ditferent kinds of
interdependent human activities, all hamessed in an cffort
to achieve a specific or a wide complex of ends and
purposes. This is the way it is in Dutch agriculture.

We want to teed our population, we want to export our
products, and in doing so, we would like to make some
maoney too. For this reason, our government has an
agricultural policy, not a separate policy for agricultural
rescarch.,

However, if those of us who have a special responsibility
for organizing and leading agricultural rescarch want to
talk about how they go about doing their jobs, and if they
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want to call this “agricultural research policy,” it is alright
with me, as long as you, and they, do not forget my
reservation. Not having an independent agricultural
research policy is one of the reasons, [ think, for the success
of Dutch agriculture.

GENERAL BACKGROUND

We founded our first university in 1575, and ever since, the
Dutch government has been committed to science.
However, for reasons that are beyond my comprehension,
most present day students of science policy state that
Dutch science policy started in the 1960s, after OECD's
Harvey Brooks told us to start. So we'll take it from there.

First, Parliament established by law the Scientific Advisory
Council. The council reports to the govenment; its
reports are usually made public. On the whole, the council
has performed well, advising on the division of the science
budget, pointing out weaknesses, and stimulating new
developments. The council is independent, certainly does
not act as a spokesman for the scientific community, but it
doces have a keen eye for the possibilities of scientific
research, and it has always sympathized with the views of
those members of the scientific community who try to
keep Duteh science up to international standards.

Besides the council, we have a minister of science and
education. At the beginning of the 1970s, the cabinet was
enlarged with a new minister, responsible for science
policy at the national level. And Tam sorry to say that ever
since, the Dutch science budget has been in steady decline.
In fact, once ranked among the big spenders in the science
league, the Dutch science budget per capita is now among
the lowest in the industrialized world. Furthermore, the
economic recession has foreed the government to apply
major cuts in general government spending, with the
result that our budget for agricultural rescarch will



diminish by at least 10% over the next few years, We feel
very strongly about this, because Dutch agriculture

- primary production and agribusiness - is one of the very
few sectors of the economy that is still profitable. Of
course, the government faces cnormous ditticulties, and
we feel confident that once the budget is balaneed the
government will start to invest in science again, but until
then, we have to hope that foreign competition will not et
too tar ahead of s, Today, the minister of seience and
education is again, just as in the period betore 1970, our
science policy minister, coordinating the rescarch activities
of all other ministers, and responsible for the quality ot the
Dutch research effort in general. The coordination task
proved to be very difficult, it not impossible. One of the
reasons is the gap that exises between the minister's
position and the position of the science consumer.

The minister of'science policy does not primarily take ideas
from the market, the public or industry, nor trom social
institutions, but mainly from desk studies, which
generally are not rooted in society itself. Furthermore, the
Dutch character being whatitis, means thateveryone does
not like integrated or overall approaches. The Dutch keep
minding their own business.

We do not like to boast — the agricultural community
certainly has its faults - bue there is one common
characteristic in Dutch agriculeure thathas a tremendously
beneficial influence on its cconomic performance, and that
is the common tendency and will to cooperate. Theretore,
we feel that a more cooperative attitude towards other
government departments would greadly increase the
uschulness of the department ot science policy. As
members of the agricultural community, we have always
tricd to cooperate with the science policy minister and his
statt, especially when we expeeted a profit. Bue there are
only a tew tormal linkages, under the auspices of the
minister for science policy, between agricultural rescarch
institutions and non-agricultural research institutions.

Agricultural researchis very much on its own, as is the
agricultural community. We do not like it this way, but |
believe it is a common cultural phenomenon in the
industrial world. There is a gap between city and country.
Itis very interesting to aote thar today’s newspapers,

which used to depict fariners as backward and grumbling
halfwits, guilty of the rape of our beautiful couneryside,
have discovered that the countryside is populated by
highly skilled entreprencurs, using advanced technology,
and selling their products all over the world. This
NeWSpaper coverage is meant to set an example to
industry. So maybe the gap is closing,

DUTCH AGRICULTURAL
RESEARCH

Before we get into today's main topic, we have to clarify
some points about Dutch agricultural research. I will not
tell you why we have research at all, because the reason is
self-evident. The question is what rescarch do we have,
and what do we leave to others? We may be a rich country
by international standards, but we are also a small country,
so we have to limit our choice of research subjects. The
firstimplicit decision we made years ago is not to duplicate
rescarch and development already being carried out by
private enterprise. By hindsight, the majority of
innovations that were generally considered to have been
decisive for the shape of modern agriculture, have come
from industry and other forms of private enterprise. Farm
machincry, the internal combustion engine, electricity asa
power source, agriculural chemicals, microprocessors
and computers have all originated in industry. Farm
cooperatives, publicsale of farm products, joint marketing
organizations, agricultural banking, farmers’
organizations, all of great social and cconomic importance,
are products of private enterprise. So, there exist vastareas
of research and development we never enter, and [ believe
it is the same in most other countries. We do, however, and
in this we are not unique, occupy ourselves with the
implementation on the farm level of innovations that have
originated elsewhere. Nexe, we long ago made the
decision, also implicit, not to channel major am >unts of
our restricted budget into subjects that cannot be expected
to be applied at the farm level withina period of, say, 10 to
15 years. If these subjects are studied elsewhere in the
scientific world, be it national or intemational, we content
ourselves with asmall scale involvement in order tostay in
the picture. Qur experts are on stand-by. We cannot
afford, for instance, to spend tens of millions of Dutch
guilders a year on photosynthesis alone, much as we might
like to doso.

We lintit our research involvement to those subjects we
absolutely have to study because they cannot be left to
others. We are pragmatic about chis, and our position,

I think, makes good sense.

This policy still leaves us with a broad spectmn: of
disciplines and subjects ranging from soil fertility to plant
breeding,

In our year-to-ycar management, but also in our day-to-
day management, we have to make decisions about these
subjects. We have to decide what scientific disciplines to

have, how many of them, and what subjects their yearly

programs should be devoted to.



How do wearrive at our decisions?

Decision-making is a dynamic social process, and an ever
continuing process, and it we try to pinpoint highlights of
the process, or it we try to identity persons or bodies that
scem to hold key positions in the process, we most
certainly distort reality. By hindsight, so called
“decisions” may look like conscions and explicit acts of
will of only a few very important individuals, but in
reality, such decisions are hardly ever taiken. We always
seck consensus, and we practically always tind it

Why do people in the Netherlands feel that balancing the
budget and getting business on its feet again ought to be the
muajor goals of government policy? They did not think so
five years ago, and they do not think so now because the
government has told them to. The government has,
however, made both goals major objectives ofits policy,
but has this been an independent decision? No,
government could have done otherwise. Tris the same way
with agricultural policy. One morning vou wake up and
vou realize that there is a general feeling in the agricultural
community that some hitherto unknown problem should
be tackled. So you tackle it. You can hardly do anything
clser itis the logical thing to do. Of course, there are
exceptions, but Fthink one should be very caretul to
identity this person or that body as the origin of a
“decision.” Things simply do not work this way.

Our research institutions, our agricultural experiment
stations, our agricultural rescarch university, are all
incorporated inan extensive network of formal and
informal connections. This network is so closely knit, and
the flow of information through it is so intricate, that it
really deties description. Having said this, T will now sct
out to deseribe it

THE AGRICULTURAL
INFRASTRUCTURE

Have already mentioned to you a number of essential facts
about the Dutch agricultural community. We summnarize:

* We donothave an independent agricultural research
policy;

* The agricultural community and agricultural rescarch
are very much on their own. We are not isolated
completely, and let me assure you that we do not feel
lonely, but we tend to mind our own business, we try to
tind “in-Louse™ solutions;

* Inagriculture, thers exists a strong tradition of
L‘ﬂ()pcr.l(iml;
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* Dutch agricultural entreprencurs are highly skilled and
they use the Latest techanlogy:

* I spite of the recession, agriculture is still profitable
(although Lhave to emiphasize that the average farm
income is still below standard);

¥ We only take up research subjects if we cannot feave
them to others.

[tis my beliet that the key to the economic success of our
agricultural enterprise as a whole lies in the highly
competitive nature ol the Dutch farm population. Our
tarmers want to be independent and stay in business, so
they try their utmost to produce more, to lower
production costs, and to improve the quality of their
products, They have developed a keen sense for consumer
demand, and they react very quickly to changes in the
nuarket. Here we have classical examples of market-pull in
innovation. In some cases this pull is really so strong —in
greenhouse horticulture for instance - that farmers almost
literally pull preliminary results out of our scientists hands
and start experimenting on their own. If they hear about
developments abroad, they at once come and ask why we
are not doing something about them. Still, many farming
families exist onalow subsistence level, and if you are very
cold blooded about it you have to conclude that this means
there are too many farms in the Netherlands. But this fact
does not seem to sharpen rivalry among Duteh farmers.
On the contrary, they try to cooperate even more in a
concerted action to beat foreign competition,

Our farmers skill in fiem management and in the use of
modern technology depends to a large extent on two
factors. First, the majority of our tarmers learn their
profession in one of the many kinds of agricultural schools.
We have educational institutions at all levels of schooling
after printary school, up to university level. In the second
place, after they have left school, farmers find a vast
amount of specialized information at their disposal,
ranging from journals and magazines, salesmen and fairs,
to highly specialized extension services.

The Department of Agriculture and Fisheries is very
fortumate to have control not only over the agricultural
extension service, but over agricultural education too. In
fact, most major policy instruments are under this
department, and this saves us an amount of red tape.

More important, of course, is the fact that agricultural
education is incorporated into the agricaltural
infrastructure. I think this must be the reason why the
distance between education and the real world is shorter
than in most other sections of the cconomy. Of course,



communication between farmers and extension orficers is
a two-way street, and thus, the extension service is able t
inform the ministry about farmers’ needs. So, we talk to
those responsible for education and extension, telling them
what scientists are up to, and they tellus whae they are
doing and what they think we should be doing. To us, this
teedback is very fruittul indeed.

In an analogous wayv, all policy instruments of the ministry
are linked. May be this is the time to tell vou aninteresting
tact about the ministry’s statl, and indeed about the statf ot
all other agricultural bodies. Many of their acadenic statt
received their degree from our one and only agricultural
university, the one here in Wageningen. So they alt have a
common background, they may even have studied
together. They know what agriculture is about —in fact 4
great number of them grew up on a tarm —and they have
become research-minded. They have learned to value the
possibilities ot research, they know their way aboutin the
agriculral research community, and they know to whom
to tur it a problea comes up. One ol the advantages of
being 4 small country is that many fruitful linkages spring
up on their own, and do not have to be torced upon an
organization by management. Distances are short, and the
common background simplifics communication.

Ot course, tarmers also have their own organizations,
These organizations can bring powertul pressure upon the
government, and over the vears they have acquired great
negotiatiig skills. T will not try to give you the complete
picture of farmers” organizations. Itis sutticient to say that
there are three kinds of organizations. We have
professional organizations, tor instance of poulery. Then
we have product organizations, comprising for instance all
potato interests, and finally we have general organizations,
comprising all interests of the agricultural community.

We talk to all of them, and they tlk to many members of
the ministry's stafl, so we are certainly well informed on
tarmers’ needs and wishes. Some ot these discussions oceur
within the tormal framework, many are otan informal
mature, and nataratly we have thenat ditferent,
appropriate levels. Yet close relationships exist between
our research establishiments and tarmers” orgamizations,

Our agricultural eoperiment stations are jointly financed,
on a fitty-tifty basis, by govermmentand tarmers’
organizations. Farme: - have to pay aspecial levy for this,
The stations are governed by boards made up of
representatives of hoth the farming community and the
ministry, and so the farming community exercises ¢
decisive influence on the stations” research prograns.
Money always buys power. Our research institutes are also

governed by boards on which the farming interest is
represented among others. Although here the ministry has
the main say, the intluence of the farming community
should not be underrated. Remember, wetry togovern by
consensus.

This certainly is not all. Apart from all these organizations
and representations, we also have a Nationa! Council for
Agricultural Research. This independent advisory body
serves as a meeting platform for bou government, science
and the science consumer, the latter being cither the
farming comnumnity, the agribusiness. or the nature
conservation interests.

Among the many subcommittees of the council are the
product advisory groups, mainly comprised of
representatives of professional and product interests.
Every five years, the council advises the Ministry of
Agriculture and Fisheries on the reprogramming of
agricultural research in general,

The minister, of course, has to account for his solicy in

Parliament, and Parliament also exercizes its intluence on

research policy, usually ona general level. Sinee *he
decrease in the nuniber of farmers in our country, the
agricultural vote has lost part of its importance.
Nevertheless, the farm lobby stays very eftective, and it
has been suceesstul in warding off disproportionate
inroads on the agricultural budget.

Usually the major part of the parliamentary debate is taken
up by social and cconomic topics, butevery now and again
rescarch figures in the debate too.

In summing up. we may conclude that the Netherlands
does not lack formal linkages between research, other
policy instruments, and the agricultural community. Nor
do we lack linkage at a nadonal level bevween the
agricultural research community and other elements of the
Dutch science commeunity, for this linkage is looked atter
at Cabinet level. As [told you before, Edo not believe this
description explains much. Ina democracy, the acts of
government express the will of the people. Government
never leads but it always follows developments in society.
So if government and non-governmental bodies show
linkages, and much consultation and cooperation at every
level, these phenomena should be interpreted as signs of
many linkages and of close cooperation within the
community itself. Itis my beliet thae basically policy
decisions in agricultural rescarch originate in informal
linkages at the personal and small-group level. The
deciston in “statu nescendi”™ as you might call it, then
spreads around, gains support, and in the end s formalized
by those that are formally responsible.



Privately owned industrial companies are run on a
different basis, of course, but bear in mind that the
agricultural comnunity is made up of nearly 200,000 small
private campanies, so that cach scientist potentially has
200,000 customers,

Let me put this whole story in a few words.

Qurs is a small country, Distances are short,
communication is casy, “everyone knows everyone,”
most policy instruments are under one agency, agricultural
education is excellent, our farmers are highly skilled, they
are very competitive, and they exerta strong technological
pull. We have arich social life, the countryside is covered
by all kinds of organizations. We have astrong agricultural
lobby. And to all these ingredients, you have woadd the one
ingredient that is the crean in our coftee: a very strong
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tradition of cooperation. I'do not know where and when in
history this tradition originates. But experience has taught
us that cooperation is profitable, and we like profits. So
agriculeural research is incorporated in a closely-knit
network of relationships. Scientists do not only talk to
other scientists, they talk to extension officers, they talk to
farmers, they talk to government officials. They know
what is expected of them, and they try to fulfill these
expectations. And evenascientist whois not a leader in his
field may still be very effective because his work is not only
printed in learned journals, but finds its way directly to the
customer as well to the customer who also happens to be

his boss.

Now, please donot think that we in managenment pass our
days inidleness, waiting for our policy to shape itself. We
have alot of work to do, and we have important decisions
to make. But that is a different story altogether.



RESEARCH POLICY LINKAGES:
A CASE IN DEVELOPING COUNTRIES
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GENERAL REMARKS

Research policy is still in its formative stage in the majority
af developing countries, especially small ones. Whilseall
developing countries have research institutions to serve
agricuture, many still sutter from constraines which
weaken research performance and impact.

In recent vears, the majoriey of developing countries have
shown more interest and concern in strengthening their
national agricultural research institutions, with the belief
that such insticutions could develop into eftective
instruments of change and improvement in the output of
the agricultural sector.

Needless to say, developing countries vary greatly in the
degree to which they have developed their rescarch
institutions. In the process of such development, cach
country has achieved some progress in establishing its
research institution(s), but the vast majority are far from
having a well-articulated rescarch system. Various
concepts ot research institution building are sall being
debated, and a wide range of experimentation has been
going, on in ditferent countrices.

Itis bevond the objective of this presentation to review the
complex issues ot rescarch institution building in
agriculture. Ie will concentrate more on the complex issue
of policy level linkages.

LINKAGES: WHAT THEY ARE AND
HOW THEY WORK IN THE PROCESS
OF RESEARCH FORMULATION IN
DEVELOPING COUNTRIES

We speak of linkages here as those setof relationships
which exist between various individuals, groups and/or
insticutions concerned with deciding on agricultural
rescarch policy and how such policy affects the
performance and output of research in achicving desired

goals. Linkages may be formal or informal; they are formal
when they are specified in legislative acts or similar orders.
Linkages can also be viewed as vehicles or instruments
among entities which facilitate group action. The type,
clarity, and strength of linkages that exist among various
entitities may determine to a large degree the level of
success of research institutions in serving the needs of its
environment.

In the institution building perspective, William J. Seiftin
(1972) (1) writes about linkages as those “exchanges that
take place between the organization and entitics in its
environment™, and he classifies them into four types:

1. Inabling. Relationships wich “entities that control the
allocation of authority and resources needed by the
institution™;

Functiona!. Relations with “organizations performing
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tunctions and services which are complementary ina
production sense, which supply the inputs, and which
use the outputs of the institution”,

3. Normative, Relations with “institutions which
incorporate norms and values relevant to the doctrine
and program of the institution™;

3. Diffused. Relations with “clements in the socicty that
cannot be clearly identificd by membership in tormal
organizations”.

The definition of policy in Webster's Dictionary is *a
definite course or method of action selected from among
aleernatives and in light of given conditions to guide and
determine present and future decisions.” In relation to
agriculture, then, the ternvimplies an agreement among
concerned parties to select a course ot action which will
guide and determine decisions relazed w agricultural
rescarch,

(1) Stit¥in William J.: The Inctisicion Building Perspeative: Properties,
Problems and Promise, poges 113 to 148 in: Insttution Building, A
model for applied social change. Edited by 1) Woods Thomas, etal,
Shenknian Publishing Company, Cambridpe, Massachusetts, 1972.



In this presentation, we are concemed with agricultural
research policies which are conducive to the development
of a national system responsive to the needs of the
agricultural sector in a particular environment, arid has the
capacity to provide the technical input and knowhow
appropriate and relevant o it.

In the course ofits development and performance, leaders
of an agricultural research institution in developing
countries take many decisions. Some of these decisions are
of policy nature. How these policy decisions are influenced
by others outside rescarch insticutions and how these
decisions intluence the interests and expectations of other
groups concerned with agricultural research are the topics
of our paper. The subject then is how research relates to the
needs and aspirations of those which research institutions
serve. To clarify our presentation we must address the
following:

1. Entities involved in relationships (linkages) dealing
with agricultural rescarch policy. These are as follows:
— leaders of agriculeural rescarch;
= leaders of agricultural production or service

institutions or organizations in the public sector;

- decision-makers in the planning and finance
institutions of the public sector;

- directors of marketing and/or agribusiness firms in
the private sector.

— farmers, leaders of farmer organizations and others
who deal with agricultural production in the private
sector;

= agricultural committee members in the legislative
body of the country.
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Policy issues of research which are sensitive to
relationships or linkages and can influence the national
goals and/or needs of one or more of the various
participants. These issues may be summarized as
tollows:

= degree of autonomy of research institutions and how
it intlucnces performance;

= research programs and how they refate to national
development objectives and/or farmers® needs;

— level of financial support and how it influences
mstiturional performance on the one hand, and how
itis consistent with research productivity or output
on the other;

= methods used to determine research prioritics, to
evaluate institutional performance and impact, and to
coordinate work of the institution in the overall
national scientific effore.
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3. The process through which the various participants
interact on the national scene and how they reach
agreement on policy issues, in order that the country
may have a viable and effective research institution, is
the third point that should be considered in our
presentation.

4. And, finally, any influences that may come from
entitities outside the national scene and may have
bearing on national research policy.

POLICY LEVEL LINKAGES IN
DEVELOPING COUNTRIES

The question of autonomy of research
institutions

Agricultural research activities started in the vast majority
of developing countries asa structure under the ministry of
agriculture. The status of these structures has changed in
various ways in the last 25 years, In small developing
countries, agricultural rescarch is still under the umbrella
of the agricultural ministry. However, some enjoy a
higher degree of autonomy from the routine and
burcaucratic procedures of the ministry than others. The
demand of research leaders in these countries has been that
research institutions should have flexible procedures,
which are consistent with the nature of research activity.
Research, these leaders state, is a technical activity which is
different from other services, and should be given an
environment, in which to operate, that is free from
administrative constraints imposed by the existing routine
and burcaucracy of the ministry. There are several issues
which are involved in the autonomy question, and these
include differential salaries for researchers and other
workers, different promotion criteria, incentives for
workers, and more flexible financial procedures.

The argument from the other side (ministry officials and
others concerned) usually is that the sought after
autonomy produces administrative problems in other
departments, and that such autonomy minimizes the
ministry’s influence in orienting and guiding research
programs,

The issues at hand are clearly policy matters which in most
cases require legislative acts of the highest order. The
crucial participants in these issues are:

1. Research leaders who should put their case in the
clearest terms and should move in the political arena to
promote support and provide alternative relationships
(institutional linkages) which will minimize or solve the
complaints of the other side;



2. The minister and other high officials of the ministry of
agriculture, who often resist changes;

3. Leaders who have the executive power to make changes
of the magnitude required and who should become
aware and convineed ot the value and positive aspeets of

such changes.

There is no one identifiable process through which issues
like this are resolved in developing countries. In some
cases, pressure to make such changes comes trom the
toreign agencies which provide loans, technical assistance
tunds, and/or objective advice and consultation, In others,
it comes when the country faces a erisis caused by technical
problems which were expected to be solved by competent
and eftective rescarch institutions. In all cases, however,
resolution of such questions requires patience, enduranee
and a power ot persiasion on the part of research leaders
and practitioners. Can the tarmers help in resolving such
1ssues? [nsome instances, where output had an impact on
tarming, the farmers could be organized into a pressure
group to bring about changes. In this latter case (the
farmers being a crucial factor) the situation seems to go
through a vicious arcle. [Fthe research institczion is truly
suttering from lack of autonomy, how can it be effective
and productive enough to recieve tarmers” support?

Major areas of research programs

Who identities and determines the major program areas of’
research institutions? What is the process through which
research programs are determined? How do these
programs relate to the national food policies, the
development plans of the agricultural sector and/or the
tarmiers needs? And how do these programs relate to the
problems involved in the adaptation of technological
inputs and knowhow transterred by the public and/or
private sector agencies from outside the country? Again,
there is no one single pattern in one individual country
which constitutes a representative or typical case in which
these questions are resolved. Therefore, this presentation
will focus on the issues maost frequently encountered which
are common to the Largest number of small countries. The
process of research program identification, in which the
researchers are, of course, the crucial participants, usually
is as follows.

The collected topics are cither reviewed by heads of
departments or by members of the research council, or just
passed on to become the research agenda for that year or
for the coming vears, The changes made in the original
proposals are usually minimal.

Some ot the exceptions to this process are:
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= rescarch projects financed by outside technical assistance
agencies, which are most probably suggested by that
agency or reviewed to it conditions set by the agency
before financial support is approved;

— research programs financed through World Bank loans,
which are - subject to conditions which usually include
participation of research clients in the process of project
(or program) identification;

— research projects financed by a national planning
agency, by groups and/or institutions interested ina
particular conumadity, or by local agribusiness firms,
are usually subject to conditions which include
participation of research clients in the identification
process before support is approved.

The degree of congruency of research programs with
national food policies, development plans, and/or farmers
needs, is a controversial issue in the majority of developing
countries.

The controversy is as follows:

National planners and policy makers charge that many of
the projects carried out by the rescarchers are not related to
food policies or development plans, The same charges
come from farmers who claim that they do not find
answers to the problems facing them in the field. The
agribusiness groups complain little, but the able ones seck
paths that are para-research institution oriented, to ensure
that the technology inputs they import fit local conditions.

Researchers, on the other hand, reply that although the
country does have development plans or food policies,
these are not clear ensugh to become operational in
formulating rescarch programs. They also state that they
and thus are not

are not involved in the planning proces
well aware of the needs and how to meet them.

Itis evident that stronger linkages can minimize
complaints. In the case of development plans, projects
come from the top with little analysis of the sociocconomic
and political forces working in the society. The same can
be said for research programs. They are identified by a
group which is on top, insofar as farmers are concerned.
Some countries have become aware of the importance of
improvements in relarionships, and have taken measures
that include:

—~ Wider participation from research clients in program
identification. in the majority of cases, such
participation is not formally organized. Furthermore,
participation of farmers does not have enough leverage



to make substantial changes. Farmers rarely control
funds for rescarch, and they are rarely represented inthe
decision-making process;

= More control of funds available to rescarch institutions,
through conditions set by planning agencies and/or
organized groups of commodity production. In these
cases, planners act on behalf of farmers and other clients
of rescarch to ensure that rescarch programs are
consistent with development priorities, and with what
they believe are the more pressing problems facing
farmers;

= Inclusion of farmer leaders as members in policy-
tormulating bodics of agriculture.

FINANCIAL SUPPORT TO RESEARCH

The pattern in developing countries is that funds spent on
agricultural research come from the government, In the
majority of small countries, the research budget is deale
with like that of any other governmental department. In
many countries, rescarch funds do not even appear as a
separate line item in the minisery’s budget. It is uncomnion
to find cases where budyet figures are broken into specific
allocations for programs.

The tollowing is a typical case of how budgets are made
and approved. The research director, sometimes in
consultation with heads of units, prepares the budget ofhis
institution, based on guidelines given to bim by the
particular authority. The budget figures appear in lump
sums as salaries, capital, and operational expenditures.
With the underseeretary of the ministry, he then
determines where certain cuts in the process should be
made. The undersecretary, accompanied by the ministry's
budget officer, meets with the central budget director of
the government. Again, cuts are made, cither across the
board or in certain areas. The research leader may or may
not accompany the underseeretary in the budget
discussions. Further cuts may be made later when the
cabinetof ministers approves the national budget. Usually
rescarch budgets, especially operational funds, are the first
to suffer from any cuts. Rescarch leaders are not involved
inany policy decision coneerning rescarch budgets. Links
with other groups like farmer leaders and policy makers
are notstrong in generating support. It is clear that such
support is also linked to how much participation others
outside the rescarch system may have in program aflairs,
evaluation of impact, and other policy matters related to
research, The way research leaders reason, is that since
cither the minister or budget directors are responsible for
deciding on funds to be allocated for research, why should
they then seck support from less important persons? In

conclusion, one might state that research leaders have lictle
motive to seck the support or the satisfaction of other
participants and particularly clients, because they have
little influence in determining the amount or areas of
allocation. National budget directors are usually more
interested in making budget cuts than in discussing the
urgency or quality of services provided by rescarch
institutions,

POLICY ISSUES

Other policy issues such as coordination, evaluation of
impact of research, and determination of rescarch
priorities, are all matters which are highly sensitive to
linkages. In many developing countries, these activities are
not institutionalized. The question is not who should
evaluate, it is in many cases whether evaluation should take
place or not. Research priorities are linked cither to major
program areas, which we have discussed before, or to
projects within major arcas. This process is at present left
for rescarchers to decide upon. What usually happens is
that funds are spread over most projects, no matter how
thm they become. Somehow. researchers agree with cach
other to maintain the breadth of research activities. Any
cutting of funds resulting from piority determination
encroaches on one of the researchers’ domain,

The result is usually that all research projects are
maintained from one year to another, regardless of the
level of funding. Eventually, the whole system suffers.
What is worse is that researchers continue to complain
about the low level of funding. It is clear that formal links
with participants outside researchers’ cireles are needed
both for evaluation and for priority determination.

As for coordination with other institutions, present
methods used for such processes are not effective.
Coordination is supposed to take place in committee or
counil meetings. Representatives of various institutions
who are members in such committees mecet on occasions.

There are several weaknesses in the present relationships
under such arrangements:

1. Councils or committees make recommendations and

have no power to enforee measures, and thereby obtain

results;

Often, coordination power is overshadowed or

obstructed by legal barriers of individual institutions;

3. Compromises are usually made among members,
especially if they are all members of one institution,
However, coordinatisn, like evaluation and priority
determination, is an activity which should be
performed by entities external to the institutions.

[
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AGRICULTURAL RESEARCH POLICY AND ORGANIZATION
IN SMALL COUNTRIES:
SCIENTIFIC LINKAGES IN A DEVELOPING COUNTRY

C. R. Panabokke

Ministry of Agriculture
Colombo, Sri Lanka

INTRODUCTION

This case study is concemed with a small developing
country where the national research system comprises
around 500 research scientists distributed across six older,
established rescarch institutes set up a little over 5o years
ago, and five more recently set up multi-commodity or
regional research centers catering to the new agricultural
development regions.

These 11 rescarch institutes tall within five line ministries
within the overall government structure. There is no
coordinating agency equivalent to an agricultural rescarch
council, within the governmental structure, responsible
tor formulating national policies and priorities, nor any
fornal mechanism for inter-ministerial coordination of the
mational research effort.

The older single-commiodity institutions that deal with
export oriented plantation tree crops have had a relatively
stable source of funding for research activitics, in the torm
ofa return on the value of the export product. These
institutes have been able to build up a significant store of
basic and applied rescarch information over the years,
espectally in relation to the commodity that falls within
their mandate.

The few older multi-commodity institutes, as well as the
more recently established research centers, deal with the
main domestic staple food crops and a range of internally
consumed commuoditics. These institutes receive their
funding from annual appropriations, which are subject to
the vagraries of financial allocations dependent on the state
of the national cconomy. These institutes have been able,
over the years, to build up a usctul store of basic resouree
information on soils, hydrology, and pest and discase
epidemiology. as well as an interdisciplinary approach in
respect to the main staple food crops and a few high value
commercial crops.
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The small and medium size island countries of Asiaand the
Pacific arce characterized by varying degrees of
agrocecological diversity, which necessitates a spread of
research effort across several crops.

The faculties of agriculture, which usually come within the
jurisdiction of the Ministry of Education, are primarily
engaged in teaching. The private sector plays a very
limited role in agricultural research,

EVOLUTION AND PRESENT STATE
OF LINKAGES

1925 to 1950

The older research institutes were set up after World War I,
when the government as well as the planting community
recognised the need for research support in respect of the
main staple crops and the export oriented plantation crops.
By the nature of the mandate assigned to these institutions,
the character of research carried out was mission oriented,
It included both applied rescarch and basic rescarch that
aimed at contributing to the solution of problems.

The main disciplines represented at the early stages of these
institutes were those of agricultural chemistry, plant
pathology, entomology, and agricultural botany. The
initial ph. s¢ of research was mainly concerned with the
application of the disciplinary sciences to characterize and
understand the soil, crop, pest and disease environments.
Generating a store of supporting basic rescarch
information was essential for solving problems concerning
pest and disease control, crop management and efficient
use of fertilizer.

The scope of the supporting basic rescarch studies carried
out by the respective disciplinary divisions was more ofan
attempt to understand the underlying processes, rather

than a search for new principles. Linkage to information




from other countries in the tropical regions was mainly
through journals that covered similar disciplinary arcas, as
well as through personal contacts abroad.

Despite the discipline-oriented structure of the rescarch
institutes, informal interdisciplinary efforts were directed
towards the solving ofurgent problems. Linkages between
institutions were mainly within the same discipline
because the exchange and comparison of research
information was more readily understood and transterable
within the sanze disciplines,

1950 to 1970

The older research institutes had a modest expansion with
additions of the new disciplinary divisions of plant
physiology, biochemistry, agroclimatology, process
technology, and agronomy. New gaps in the supporting
baste research information were identified and had to be
bridged. in order to seck solutions to the new problems
pertaining to pest and discase, and plant nutritional

disorders.

The multi-commaodity centers that were setup in the
newly developing agricultural regions did not have a tull
complement of disciplinary divisions. They were headed
by asenior scientist who could have come from any
discipline. Oue or two key disciplines were represented,
and crop research officers were assigned to individual
crops or group of crops. Despite the lack of strong,
discipline-criented units within these research centers, the
results ot the applied rescarch carried out in the experiment
station fields provided answers to the pressing problems
encountered by small farmer communities within the
region.

1970 to present

The rice variety improvement program had evolved to a
stage where the need for a strong interdisciplinary effort
wits recogmized. [tbecame clear that problem area
scientists, such as entomologists, pathologists, soil
scientists and agronomists, have to be closely integrated in
the variety improvement program, not only to clarify and
sharpen the breeding objectives, but alsa to closely
participate in the screening, testing and evaluation of
breeding lines.

Incorporation of pest and disease resistance, soil problem
tolerance, and more efficient utilization of applicd inputs
required a clearer understanding of races of blast, biotypes
of planthopper, soil characteristics, and farmers” use of
costly inputs.
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Eftective linkages with the International Rice Research
Institute were essential in aceelerating the varietal
improvement of rice for the different edaphic regions
identified within the counery.

This interaction between the basic and applied research
within the rice variety improvement program was made
possible because of the availability of a critical mass of
scientists, adequate financial support, and good linkages
with an IARC. The role of the social scientist was also
being increasingiy recognized and aceepted in several facets
of the national rice research program.

With che growing strengeh of the IARCs, problem area
scientists in the different multi-commmodity centers are
now able to tap the sources o basic supporting rescarch
that are coming out of IRRY, ICRISAT, ITA, and CIP.
This is not confined to access to a wider collection of
germplasm of the mandated crops. Basic understanding of
soil-plant-water relationships from ICRISAT and HITA in
respect of the Altisols, have provided local soil scientises
with a significant body of data which has helped them to
reduce the time and cost involved in conducting similar
lines of study. Similarly, plant breeders now have beteer
aceess to the information on resistance to difterent pests
and discases, and they also have a clearer understanding of
underlying relationships.

INFLUENCE OF COUNTRY
CHARACTERISTICS

Thestructural organization of the national research system
and the availability of stable funding over areasonable span
of years have an important bearing on the balance that the
working scientists can achieve between basic and applied
rescarch.

The individual research institutes should also have a
balanced mix of relevant basic disciplines and a minimum
otstrengeh of highly trained, experienced senior scientists,
who can decide what lines of basic research should be
pursued, They should also be able to select international
information that would enhance the cost effectiveness of
their rescarch operations. These conditions do notexistina
satisfactory measure in all research instituees.

With the dispersion of research institutes among several
ministrics, and in the absence of an apex agricultural
research council or equivalent coordinating agency, no
clear national guidelines can be formulated for a rational
distribution of resources between basic and applied
rescarch.

The single commodity export-oriented crop research



institutes, with a stable source of funding, have an casier
task in long-term program formulation with a view to
achisving a reasonable balance between basic and applied
research.

Each rescarch director ofan institute has to make adifficule
decision on rhe balance to be maintained between basic and
applied components within the program and projects
under his purview. He has to seek the advice and guidance
of senior experienced researchers, and also to use his own
judgement. Where funds are limited. and where he has no
senior experienced assistance, his task is more ditficult.
There are no formal mechanisms by which he candraw o
the expertise of other institutes.

The head of 4 discipline division has the freedom and
flexibility, within his ownavailable resources, toadjust the
balance between basic and applied research. The basic
rescarch that he identities and pursues will be chosen
Largely on the basis of his own experience and what he
considers would best serve the needs of applied research
waork in the institute. In fact, it could be observed that the
linkage between basic and applied research is more clearly
expressed within the disepline divisions.

In the case of national coordinated programs on rice, tood
grains, roots and tubers which are supported by adequate
donor assistance and tall within the rescarch division of the
agriculture departement, there have been beteer
opportunities for achieving a balance beteen basic and
anplied research, both within disciplines and across
disciplines. The inter-disciplinary task forees that have
been set up for the main problem arcas pertaining to these
crops have been the chiet'instruments tor achieving this
linkage. The scasonal reviews provide asuitable torum for
the diagnosis of spectal problems, and these are then
broken down into researchable components.

While it is recognized that applied research has to be
conducted within the environmental regions where the
crops are grown, no clear guidelines are yetavailable on
whether sonie components of the basic rescarch could be
carried out at a central Jocation or institute. Over a period
of years, research scientists who have been working at the
regional centers have moved to the central institute, These
experienced senior rescarchers constitute a valuable
resource tor undertaking lines of basie research in the
experienced stage of their careers.

EFFECTIVE USE OF AVAILABLE
RESOURCES

Small countries with a diversified ccology face the
dilemmnia of spreading their limited resources too thinly
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over a wide range of crops. The scarce financial and
manpower resources set a limit to the number of crops to
which a critical mass of essential disciplines could be
allocated.

In a structure where there is a central or national recearch
institute linked to regional research centers, and where the
regional research centers have a major focus on applied
rescarch, it would be logical to Jocate the basic disciplines
that cut across regions at the central institute, The
organizavonal structure should, however, permit
researchers to move treely in two directions between basic
and applicd rescarch assignments, without being
permanently embedded in cither,

The more important aspect s the process of identifying
what basic research is essential and what would have the
best pay-oft. No clear guidelines or procedures are
availablein this area. The best judgment ofa peer group, or
even perhaps of an exceptionally creative rescarcher,
would be an aceeptable approach.

It is quite unlikely that there are entirely unexplored areas
of basic research, that need to be addressed in order to
suppost present day needs of applied rescarch in the
tropical environments of small countries in Asia and the
Pacific. There is a considerable body of basic research
information that has beea generated for both soils and
crops in similar environments, across many rescarch
institutions. Selective tapping of this information, and its
validation and testing under the actual country conditions,
would be a more realistic approach. The resource
inventories and soil classification data now available for
both big and small tropical countries enable an casy
transfer of basic researcii information, within similar soils
and environments.

A small core of highly skilled, experienced researchers
representing the key discipline areas should be built up
within the national system; and one of their important
tasks should be the screening and selection of
internationally available basic research information that
would be relevant to situations encountered within the
country.

1t would, therefore, be appropriate for small developing
countries to ensure the availability of a critical mass of
relevant discipline researchers, within the system, who
perform both functions of conducting some lines of
essential basic rescarch and of retrieving, relevant basic
research information from international sources.



SCIENTIFIC LINKAGES OF AGRICULTURAL RESEARCH
SYSTEMS FOR SMALL COUNTRIES

D. Boynton

Cornell University
Ithaca, USA

According to the outline prepared by your organizing
committee, this subject follows a discussion on national
pulicies determining the agricultural rescarch emphases
and make-up of the institutions carrying them out, and it
will be tollowed by a discussion on rescarch-farmer
linkages. Although these three aspects of a national
agricultural research system are inextricably interrelated,
itis useful to look at them separately, so long as we
appreciate that the research activity is bounded by policy
dedisions and that the only justitication in the long runisan
improvement inagricultural technology that beneties
farmers and the society in which they live.

In iy discussion, ! will be concerned with countries that
are not only smallin physical dimensions, but relatively
non-industrialized and theretore heavily dependent on
agriculture as 1 basis for both subsistence and for toreign
exchange. Since my illustrations will be drawn from
personalexperience in Central America, sonme basic data
on political, demographic, and cconomic circunistances in
the past decade are worth looking at. These countries lie
between Latitudes of about R and 16 degrees north. Mexico
lies to the north, Panama to the south. When they
separated from the Spanish empire in the period between
1821 and 1828, they atempted o form a single nation
called Central America, but decisive political factions,
poor conumunication systems by road and sea, and
poverty, resulted in the creation of five separate states:
Guatenala, Honduras, El Salvador, Nicaragua, and Costa
Rica. Political instability reigned in the four northern
countries and resulted in military regimes, tending o be
dominated by a lind-owning oligarchy. Costa Rica, to the
south, developed a relatively stable democracy. In the last
tew vears, avil war has dominated two of the other
countries, El Salvador and Nicaragua, and at present the
Laeter has become asocialist state.

Table 1 shows some recent statistics on population,
dependance onagriculture, gross national product, and
dependence on agricultural exports for foi cign exchange
(1. 2).
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The major export crops are coffee, bananas, sugar cane,
and cotton. Maize and sorghum are the principal cereals,
although some rice and wheat are grown. The common
bean is the principal food legume, and white and sweet
potato and yuca are the most important root and tuber
crops. Each of the five countries has a considerable range of
ecological zones associated with different rainfall patterns
and with different elevations, which determine the crops
bestadapted to an area. In addition, there are important
differences within the countries in the roads, aceess to
markets, and other infrastructural facilities that favor or
limit production of some crops in an area. Thus, the
dominant farming system of each arca s determined by the
interaction of ecological and social factors.

A look ac the agriculural research organizations in these
tive small countries can give some understanding of the
linkages that are needed to develop improved agricultural
productivity.,

The five Central American countries have central planning
offices which are responsible to the governments for the
formulation of plans that carry out the basic policies of
ceconomic development that have been decided upon.
Insofar as agriculture is concerned, two kinds of product
market are involved: internal and e port. Although food
crops and animal products may be cxported, the major
markets are for internal consumptic n, and the goal of
self=sufficiency is a high priority in the national plans of all
five countries. Since agricultural exports are the major
source of foreign exchange, and economic development
depends on a favorable basis of pavments, great emphasis
is placed on export crops and animal products.

While the annual range in temperature and sunlight is not
greatin these five tropical countries, there are very
significant regional differences in the seasonal cycles of
rainfall, and the average emperatures are cooler at high
elevations than close to the sea level. Each of the countries
has important regional climatic differences which
determine the ccological zones best adapted o specific
crops. Also, the historical developmient of cach country,
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since the Spanish conquest and ‘ndependence, has
influenced both land ownership and land use. The larger,
more productive farms have been concentrated in the
hands of politically influential owners who dominate the
production of export crops. In Guatennala, in addition,
thereis an important part of the society which is cthm-ally
quite separate, whose greatest cancentration of populatan
1s on the lngh west cordillera.

As we might expect, agricultural research developed tirst
as 1 result of the interest by producers of export crops in
improved technology that would alleviate important
production and marketing problems. The sponsorship of
the research was crop-specitics bananas, cottee, sugar and
cotton were the principal export crops and the production
of cach was the basis tor assocrations of farmers growing
them. In the case of bananas, the industry was develo
Largely with foreign caprtal, and was dependentona v
American and Briush shipping companies which plied the
waters between the Caribbean and Pacitic ports, American
and European coastat cittes. The production was managed
i enclaves of these k’ulnp.lnir\. and the pmdu(tinn
rescarch was carnied on by company personnet and their
consultants. In the case ot the other export crops, research
on production problems was usually carried on by special
groups of technologists whose research organization was
financed by the governments involved. Thus, m Costa
Rica, Guatenali, and ElSalvador, separate cotfee research
institutes carnied out the research work on those crops. In
sote instances. the crop assoctations supplemented
government budgets i order to bring i consultants on
specitic problems. There was lintde interestin rescarch on
tood and fiber crops tor national consamption in these
counries untlatter World War [1. Then, it became evident
that arowing populston and limited bind resources made
higher production per wmt of land necessary in the less
developed countries of the world, including Central
Amcrica. This recogmaon was stmulated by the interest
ot mdustriabized countnes, and resulted in the creation off
the Food and Agniculture Organizauon of the Umited
Nations. the Interamerican Institute of Agricultaral
Science in the Organtzation of American States, in
formulanon of agncultural rescarclgroups inanced by
philanthropic orgamzations such as the Rocketeller
Foundation, and in the emergence o bilaceral asriculturad
development programs tinanced by industrialations
including the United States (USAID)L Canada, Great
Britain, and European comtries. Imuually, these bilateral
contracts ennphasized the creation and strengthening of
extension activiues, on the assumption that the appropriate
agricultural technologies were aleeady developed, and
what was needed was to transter them to the less developed
countries. The assumption proved to be erroncous (3).
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[n this same period, 4 long-term cooperative program, in
which the Rocketeller Foundation worked with the
government of Mexico in establishing a research staff'to
improve the production of maize and wheat, proved very
suceesstul and became the model on which the present
international crop and research centers were based. As
these international centers were becoming established,
however, self=evaluation ot their effectiveness in providing
technology adapted by farmers were made. It became
evident that the new technologies were adopted mostly by
large, well-funded firmers. but had liede eftece on the snall
farmers who constituted the majority of the rural
population (4). As aresultof these findings, both the
international centers and the bilateral programs for
agricultural development have introduced rescarch on the
special ceonomic restraints of peasant farmers (5).

One can see the effects of this evolutionary process on the
agricultural rescarch organization (7) of the Central
American countries. For the purpose of this discussion,

I will use the example of TCT A, the Guatemalan Institute
of Agricultural Science and Technology, which was
created in 1972, The tgures given have been taken froma
paper presented by Fumagalli and Waugh ata Bellagio
conference in 1977, Figure Ldeseribes the relationships of
ICTA to the other prinapal entities in the public
agricultural sector of Guatemala. At the top, the national
planning ottice, at the level of the presidency, specifies the
guidelines under which the agriculture sector Planning,
Office develops. At the level of the Ministry of .
Agriculture, ICTA is one of six institutions in the pablic
sector. Agricultural Extension is under the responsibility
of DIGESA, which not only transmits the rescarch results
to the farmers, but also works with BANDESA, the
agricultural credit bank., in planning and administering the
provision ot supervised eredit to the tarmers, INDICA,
the marketing agency, is 4 separate entity,

Allsix of these institutions are organized ona regional basis
and their regional agencies are coordinated by a regional
committee, The regions are identified in Figure 2. In
general, the regions and subregions represent distinet
ceological zones, and theretore distinetive crop and
marketing constraines that determine the farming systenis.

Figure 3 provides intornation on the internal organization
of ICT A The work is organized under the Technical Unie
tor Production. Seven crop production units, and one
aninnal production unit, are identitied. Soil management
and socio-ceonomics are separate disaplines. Training,
communication, sceds, experiment stations, and
laboratory anals sis are separate services.
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Table 1: Some Statistics Relevant to Agricultural Development of the Five Central
American Countries (Sce references 1 and 2 for sources)

Honduras Guatemula El Salvador Costa Rica Nicaragua
Population 1979 millions 1 6K 4.5 2.2 2.8
Arcain square miles 431 42.0 8. 19.7 §7.1
Populations in Agricalture “u 1979 4.0 §7.0 §2.0 37.0 4.0
GNP por capata 400.0 700.0 $)0.0 11jJo.0 770.0
Econonne lind in crops 1976 (" total) 9.0 21.0 42.0 1.0 1).0
)
Fernbizer consumption ky/ha 1976 2.0 50.0 15).0 114.0 0.0
¥ [
Tractor density (no ha/1.000) 1.2 2.2 4% t2.0 0.9
GDEP (" of 1970-97)* Agriculture 12 - 27.9 20.6 23.2
Exports (food) (%6 wotal 1977) 72.0 - — 744 $6.0
* GDP s GNP Tess mcone from abroad.
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Figure 2: Regionalization of the Public Agricultural
Sector, Guatemala
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Figure 4 shows the linkages of organizations outside the the United Nations, and the Intemational Institute of
Agricultural Sciences of the OAS, support several research

national agricultural sector, to the entities within it, in
and development programs in Guatemala. In addition,

terms of the generation, validation, and transfer of new

technology. The principal international agricultural there are a number of bilateral contract programs

centers operating direetly in Guatemala are the Center for supported by the United States, Canada, and European
Improvement of Maize and Wheat in Mexico, and the countries. Within Guatemala, there are important linkages
Internationsi Center for Tropical Agriculture in with the University of San Carlos, in training engincers
Colombia. Both the Food and Agriculture Organization of and agronomists with other governmental ministries and
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agencies, and with industrial organizations. Figure 4 also
introduces the conceptoffeedback as anecessary process in
the agricultural research program. Tan® sure that Dr.
Hildebrand will deal with this in his di cussion of linkages
with farmers. ICTA was a pioncer in organizing its
research with small farmers on the basis of socio-cconomic
studies made in the communities to be served, and in the
intense and exemplary conduct ot the research, so that
there would be interaction not only between agronomists
and socio-cconomists, but also a continuous
conununication with farmers themselves,

SUMMARY

The key scientific linkages basic to the success of ICTA's
system are as tollows:

1. Between the ICTA Technical Unit for Production, and
external international and national institutions, whose
programs of res
capability of ICTA to generate useful technological
information;

irch and training can contribute to the

to

Between the ICTA Technical Unit for Production, and
DIGESA and BANDESA, in the promotion and
tinancing of production research technology and in the
training of DIGESA and BANDESA technical
personnel;

3. Linkages within the ICTA Technical Unit for
Production of the agronomic and socio-cconomice
units, both at the level of planning and in extension of
the research activities.

In view of the relative instability and limited resourcees of
the national institutions involved, dependance on
international centers for generation of much of the
tundamental rescarch needed must be expected. The help
ot other international institutions and bilateral programs of
agricultural development of industrialized countries can
provide support for essential national research programs.
The national agzicultural research programs need to be
oricnted toward the most important practical problems
limiting production of the basic food and export crops.

A tew carctully chosen experimental field stations
representing the magor ecological zones should concentrare
on application of promising new technology to local
problems. The major field rescarch should concentrate on
adoption of improvements at the farm level. These should
be carried on with the combined participation of the
research and extension personnel, in active cooperation
with the farmers involved.

Although the organizational framework for ICTA

6y

provides the opportunities to achieve these goals, its
success in doing so depends on the development and
retention of a core of well-trained professional staff
members working as interdisciplinary teams within a
relatively stable agriculeural research system.

The other four Central American countries have
agricultural research programs that are organized with
variations on the above pactern. That of Honduras is
modeled after Guatemala's. That in El Salvador is
somewhat more centralized and has less linkage with small
farmers than the others. Nicaragua was attempting to,
muake clear linkages with the small farmers at the end of the
Somoza regime. Costa Rica's was rather strongly
regionalized and their personnel was the best trained and
distributed. All five countries rely very heavily on
assistance from international centers, international
agencies, foundations, and foreign agricultural
development programs for complementary help.

Subjects for turther detailed study are the coordination of
external assistance programs in the strengthening of
agricultural research in small developing countries, and a
centralized data bank using standardized methodology to
provide information on ccological and socio-cconomic
factors influencing agricultural development of small
countrics.
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RESEARCHER-FARMER LINKAGE FOR TECHNOLOGY AND
AGRICULTURAL DEVELOPMENT

P. E. Hildebrand

University of Florida
Gainesville, USA

Rescarcher-tarmer linkages are basic to effective
agricultural research policy and organization. This paperis
organized into three sections. The first discusses how,
where, when, why, by whom, and with what methods
rescarcher-tarmer contactis carried out. Emphasized is
rescarcher-farmer linkage tor purposes ot technology
development, including dissemination. This purpose also
serves other applicd research involving policy and
intrastructure implications. The second section deals with
these policy and infrastructure implications. Finally, the
third section discusses the implications of rescarcher-
farmer linkage tor research policy and organization.

RESEARCHER-FARMER LINKAGES
How

In a word, rescarcher-tarmer linkages must be based on
confidence. Historically, farmers are suspicious of any
icpresentative of government. In many developing
countries, the tear is that government knowledge may be
utilized in some form tor tax purposes or in other means
detrimental to farmers” bestinterests. In developed
countrices, the concern may be about time spent with the
government offictal at no apparent benetit, it not
detriment, to the tarmer. Contidence can be gained when
tarmers are convineed that researchers are going to be
waorking ina partnership with them to help solve problems
which are important to the farmers and have been
articulated by them to sympathetic representatives of
government.

Technology development researclin what is now called
the Farming Systems approach provides an entree for
creating the contidence necessary tor an effective and
ctficient researcher-tarmer link. Research conducted on
tarmis in partnership with farmers, and on problems of
dircet and immediate concern o tarmers, particularly
when conducted onarealistic basis, provides tirmiers with
contidence that the rescarchers are attempting to help
improve their lot.
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Where

To be effective, technology development research must be
conducted in such a way that a clientele can be clearly
identified. Farming systems practitioners use the term
Recommendation Domain to identify homogenous
groups of farmers. Research conducted with farmers who
are representative o a specific domain provides the basis
tor extrapolation to all farmers in the domain. Research
cfficiency is improved because locations for on-farm
rescarch are selected for specitic characteristics. Resources
are not wasted on obtaining research results for conditions
which do notapply to the recommendation domain.
Extension efficiency is improved both because the clientele
can be clearly identified, and because the technology
developed and being Jisseminated precisely fits the agro-
socioeconomic conditions of the clientele.

When

On-farm research in partnership with farmers is to be
contrasted with researcher managed and controlled
experiments on farmers” fiel {s, but conducted under the
conditions of an experiment « tation. The purpose of the
two types of trials is distinet. Research conducted in
partnership with farmers and under real tarm conditions is
designed to evaluate the effect of alternative technologies
under the conditions in whick they would be put into use
if they were to be adopted by farmers in the
recommendation domair. This means that cach location,
or {arme s ditferentin inany ways from the other locations
or farms, and that rescarch techniques therefore need to be
different from experiment station practices where
locational differences are minimized by following,
prescribed experimental procedures,

Farmers are by nature experimental. However, many
cannot acceptundue experimental risk. Technology
should be evaluated under their conditions and in
partnership with them only when rescarchers have a fairly
high degree of confidence that this technology will be
effective when used under real farm conditions. This
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means that the technologies usually will have been
evaluated on local experiment stations and perhaps in
rented tields ona few farms prior to being placed in farm
trials in partnership with farmers. By extrapolation, this
nuplies that experiment station research, at least in part, is
oriented toward the solution of tarmers' problems as
detined by the researcher-farmer linkage.

Why

Inthe process ot technology development, there are at least
ihree eritical reasons for this rescarcher-farmer linkage or
partnership. The first relates to quantity of resources, the
second to quality of resources, and the third o the all-
important factor of management ot scarce resourees,
including management time.

A standard production function is an estimation of the
response of the ontpat of a production process to a variable
input when other inputs into the production process are
held ata fixed or constant level. The fevel at which these
tixed inputs are held intluences the shape and/or level of the
production tunction. Yield gap or constraint analyses have
amply shown that responses on farms dirter signiticantly
trom responses under controlled conditions such as those
used in usual experimental procedures. Conclusions as to
the signiticance of responses and/or their profitability,
based on higher levels or beteer quality of fised resourees
than arc avatlable o tarmers, can lead to tauley
recontmendations. it other tarmers try the technology,
they can be disillusioned at best, or subject to aloss of
protit, cash invested or family sustenance at worst. Such a
sitwation can be avoided if technology is evaluated under
the conditions in which it would be used by farmers if and
when adopted by them,

Quality of resources can have an intpact very similar to that
of quantity, and at times the two are ditticalt to separate.
Soil quality . basic animal nutrition, and reliability of
irrigation water deliverios are biophysical examples. The
socto-ceconomic conditions which farmiers face, as distinet
trom physical. biological, and cimatological conditions,
are also qualitative and quantitative and ave an important
unpact on the adoptability of «chnology. Farmers are the
ultimate deciston-maker, regarding adoption. Prior
evaluation and understanding by researchers increases the
probability that technologies are acceptable to the elicntele
but the tarmers” own evaluation is the tinal link in the
chain. Technologics or goods and services ereated in the
absence of w close clientele-rescarcher linkage often are
rejected or aceepted only after significant moditication.
Absence ofrescarchier-farmer linkage can only decrease the
ctticiency ot the technology development or rescarch
process. One need look no further than the inefficiencies
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created in centrally-planned economies where decisions
are made by burcaucracy with little consideration of the
needs, desires, and conditions of the user. This is also the
reason why extension in many areas has become an agency
trying to sell poorly adapted products rather than one
oriented toward solving farmers’ problems.

Three important functions of farmer management are
evaluating alternative technologies, adopting them, and
learning to use those which are being adopted. Wake
(1984) describes twoactivities in the learning process, One
is the activity of learning from secondary information,
cither oral or published inone form or another. The second
is hands-on learning. The shape of the learning curve is,
perhaps. debatable, butif one considers a learing process
beginning at a level of no-knowledge, an § shaped curve
could be envisioned. In a highly developed cconomy with
a4 sophisticated farm clientele, secondary sources can casily
be conceived as allowing movement along the learning
curve to the point where initial hands-on learning results in
rapid gains. Ina very poorly developed cconomy, with
little availability ot secondary information, carly hands-on
learning by individual farmers probably is a tedious
process with only slow gains during carly attempts.,

Early adopters provide a community learning experience
which augiments the amount ot secondary information
available to later adopters. Early adopters also modity or
adapt a technology o local conditions, so that the
technology is more suitable to a specitic community.
However, those who are better able to take the risk of carly
adoption usually have a different resource base than later
adopters. Their results difter from those of later adopters
with aninferior qualitative or quantitative resource base.

The farming systems approach to technology
development is an organized complement to conumunity
adaptation and learning in agriculture. It provides the
additional benetic of allowing tor adaptation and
evaluation of alternatives under the conditions of the
majority of farmers ina community or recommendation
domain, and not just under the conditions of the most
progressive farmers. This increases the efiiciency of the
technology development and adoption process and
cifectively combines research and extension activities.

By whom

The term researcher is used ina broad context. Researchers
at ditferent levels in the institutional hierarchy will have
varying intensities of contact with the clientele. Those
rescarchers who comprise the on-farm research teams will
have the most continuous contact with farmers. In many
small or poor countries, these teams may be comprised
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Largely of sub-protessional personnel. Professional level
personnel in many countries may have to support two or
more on-tarm teams. Their contact with the clientele will
necessarily be less butitis still eritical. [fsupport personnel
do not work on farms with the teams as often as possible,
they will not be able to communicate with their own team
members, who would be speaking with amuch beteer
understanding of reality. Even national level commodity
team scientists should naintain rescarcher-farmer linkage.
This linkage notonly provides the researchers with a better
understanding of the firmers” situation, italso creates
confidence and a sense ot accomplishment that is too often
lacking among rescarch personnel.

The tarmers involved in researcher-farmer linkage are
those who are representative of a specitied
recommendation domain. A recommendation domain is
comprised ot a group of farmers, whose farms are
homogenous with respeet to specitic farm activities. An
individual tarm can be in more than one recommendation
donuin acany one time and can change recommendation
domainsit'the technology used is changed. Individual farm
members can also belong to ditferent recommendation
donins. The women may be in one recommendation
domain with their crops while the menare inanother with
crops which are predominantly managed by them.
Commercial crops on a tarm may be part ot a ditterent
recommendation donain than the subsistence crops on the
same firm.

Methc 5 to provide researcher-farmer
linkages

A farm is a complex organization with many facets. Most
tarms are comprised of one or more houschold units with a
complex set of tunctions designed to provide for the
welfare of amily members. Many products are required
andseveral means are used to achicve desired ends. Inorder
to avproach an understanding ot the tarey, a team of’
researchers trom a number of disciplines is essential. Teis
notsutticient tor members of a number of disciplines to
vork individually inca given area or ona given problen,
Rather. itis eritical that difterent disciplines work together
in the technology development process (Hildebrand.

198 1). Technology development in recent vears has been
orniented primarily toward biological interventions. It was
therctore reasonable that heavy emplasis be placed on the
biological sciences. Flowever, itis also critical that the
soctal and cconomic sciences be included in the multi-
disciplinary teams involved in researcher-farmer linkage.

That linkage usually beging with an initial characterization
ofan area, trequently using a rapid reconnaissance survey
for the purpose of identitying tentative reconmmendation

domains, evaluating constraints to the farming systems
within those domains, and determining possible
interventions tor the improvement of those systems.

Characterization, evaluation, and refineinent of
recommendation domains is a continuous process. The
multidisciplinary team uses several means including
on-farm trials, directed or verification surveys, and
trequent researcher-farmer contact to achieve a better
understanding of the clientele and to initiate evaluation of
technological alternatives.

Researchers must keep in mind that the major objective of
conducting on-farm trials is to evaluate the potential
response of technological alternatives under the real and
varied conditions to be found on the farms in a specific
recommendation domain. Disciplinary training has
convinced moste researchers that it is necessary to reduce
sources of variation from non-studied variables to a
minimum in order to effectively determine significant
differences among levels of treacment or treatment
variables. To gain the most benefit from on-farm research,
rescarchers must comprehend the value of working with
variability among farms and not attemipt to follow
disciplinary mandaces that dictate controlling this
variability. One statistical procedure which shows great
promise in helping rescarchers to evaluate technological
alternatives when subjected to the variability of individual
farmer management is modified stability analysis
(Hildebrand. 1984a). This analysis utilizes the
environment within which a product is produced as an
independent variable reflecting solls, climate, and
sociocconomic conditions, including management.
Against this independent variable, results can be measured
by any of the relevant evaluation criteria including yield
per hectare, production per unit of cash input, yvield per
unit of fabor in a critical period, or any other criterion
whichis relevant to farmers in a recommendation domain,
The procedure also provides a method by which
recomniendation domains can be refined or partitioned.

GUATEMALA: ONE INDICATION OF
SUCCESS

Perhaps the best example of a national rescarch institute
which has tollowed the farming systems approach, is that
of the Guatemalan Institute of Agricultural Science and
Technology (ICTA). Inthe carly 1970, Guatemeia
cmbarked onadaring endeavor to significantly maodify the
nipact of its investment in agricultural research and
technology development. In 1973, when the new institate
was established, Guatemala was importing lirge amounts
ot the basic grains needed as food. The primary goal of the
institute was to achieve selt=sufficiency in the production



TABLE 1: Comparisonof Production, Yieldand Importation of Basic Grains in Guatemala:
1973-1983

Unit Maize Beans Rice Sorghum
1973
Production netric tons 659,530 $8,460 19,370 60,840
Yield kig/ha 1,180 636 1,600 1,360
Arca ha 558,920 91,920 12,110 44,740
Tmports metric tons 72,050 390 210 150
1983
Production metric tons 1,031,260 102,800 42,320 94,040
Yield kg/ha 1,636 YN6 2,850 2,080
Area ha 630,350 104,260 14,850 47,600
Imports metric tons 2,440% - 140%* 160**
1973-1983
Inerease in:
Poduction Y% 56 76 18 63
Arca Yo 13 13 23 6
Yield % 39 55 78 $3

Notes

Source

Adapted from Banco de Guatemala

*  Animal feed
** Improved sced only, not for consumption

of these basic grains, utilizing primarily the small farmers
who produced approximately 65% of the grain in the
country. The methodology developed by ICTA has been
well documented and the results achieved within one
decade are gratifving if not stareling, Imports have been
reduced to a minimum, and yields have been increased up
to 70% cven in the face of farge increases inarea of
production (Table 1), which normally results in reduced
yields. Seldom. ifever, has a country achieved self-
sutficiency in four basic food products simultancously
over such a brief period of time.

POLICY AND INFRASTRUCTURE
RESEARCH

The farming systems approach to technology
development with its strong rescarcher-farmer linkage, is
dircetly amenable to augmenting infrastructure and policy
research. The multidisciplinary teams involved at the farm
level can provide direct information o policy makers and
infrastructure managers, and can incorporate information
received from thenin the development of alternative
technologics (Hildebrand, 1984b). Economists and social
scientists, in particular, can help provide policy makersand
infrastructure managers with much more realistic
information on probable responses to policy and infra-
structure stimuli than is possible from studies of models
based on data from standard statistical survey techniques.
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Directed surveys are occasionally conducted by the
multidisciplinary teams for purposes of answering specific
questions regarding technology development. The same
types of directed surveys, if not conducted so frequently
that they interfere with ongoing work, could provide
specific responses to policy makers and infrastructure
managers.

Because of resource constraints, many multidisaiplinary
teams have a minimum, often only onc. of conomic and
social scientists. If research for policy and infrastructure is
to be an important component of the work of multi-
disciplinary teams with researcher-farmer linkage, the
proportion of social scientists and cconomists necessarily
must increase. This increase should not be to the detriment
of efforts in the biological sciences. Rather, the teams
should be made larger by one or two individuals. These
individuals would not have sole responsibility for policy
and infrastructure research, but should be completely
integrated into the multidisciplinary teams so they havea
thorough understanding of the agro-sociocconomic
conditions of the clientele.

IMPLICATIONS FOR RESEARCH
POLICY AND ORGANIZATION IN
SMALL COUNTRIES

Poor countries in general, and poor, small countries in
particular, have little justification for conducting anything



other than applied, problem-solving rescarch. Larger,
wealthier and beteer developed countries, as well as the
international agricultural research center network, must
carry most of the burden of the more basic research
activities required as input into the applied research of poor
countries. Fortumately, experience has shown that applied
agricultural research can be effective insolving both micro
and macro level problems in small countries, and effective
rescarcher-tarmer linkage is the key to eftidient applied
rescarch. lemist, therefore, receive top priority in research
policy in small countries.

Effective applied research, with strong rescarcher-farmer
linkage, requires an investment in fickl personnel, and
transportation and logistic structures tor them to be
ctticient in the field. Incentives are reguired to atract
quality personnel to isolated areas in the interior of many
countries. Administrative structures must provide the
flexibility required to operate efficiently without being
bogged down by burcaucracy paper work at central offices
in place of action in the ficld.

Research policy must support this type of structure and
program.

The need tor transportadion, field logistics, and incentives
tor quality field personnel is often construed as
unreasonably increasing the cost of a nation's agricultural
rescarch program. Flowever, it emphasis is placed on
ctficient applied research with a strong rescarcher-farmer
linkage, the traditional large investment in clegant
experiment stations, ottices, and laboratories can be
minimized. Research policy should consider the
investment in a strong fickl research program as an
alternative to and notanaddition toan expensive, centrally
located research tacility. This is not to say that support
rescarch is not needed. Rather, support research can be
conducted with more modest national facilities, and with
more use of the international agricultural research
network.,

Agricultural development will notoceuras aresultonly of
the development of appropriate technology. Provision
inust be made for required infrastructure to provide a
constantand reasonably priced supply of the technology or
its components and market infrastructure must provide
ctticient commercialization channels. National agriculrural
rescarch policy, therefore, must link technology and
infrastructure development. This linkage can be provided
via multdisciplinary teams with strong rescarch-tarmer
linkage.

Development also cannot oceur unless technology is naade
available to tarmers. Extension services are traditionally
the purveyor of this service. Effective multidisciplinary
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teams working in well identified recommendation
domains can work with 50 to 100 farmers cach year. It is
well known, if not well documented, that good
technology travels rapidly from farmer to farmer and
widespread adoption oceurs even in the absence of
organized extension effo. s Strong researcher-farmer
linkage is an effective extension procedure and should be
considered by policy makers as such. Some specialized
extension services can be utilized by farnt level multi-
disciplinary teams for providing pamphlets, audiovisual
materials, and other equipment to improve presentations
at ficld days and less formal gatherings. Integration of
extension personnel into these mulidisciplinary teams
should also be part of aggricultural policy. This integration
will involve a small proportion of the total extension
personnel of a country, The remaining personnel can be
freed for the many other duties which are always placed
with extension.

National agricultural research policy should also attempt
to link university level research with the applied research
organization. On the one hand, this implies that
universities will not be directly involved in the kind of
farm level development research which has been discussed.
The nature of most university rescarch does not make it
amenable to providing responsibility for development
rescarch. However, this dees not mean that research
conducted at the university level cannot be applied research
and provide input into the main agricultural research
organization. A close university linkage helps orient that
rescarch and provides students with valuable applied
rescarch experience. It also provides the research
organization an opportunity to evaluate graduating
students to help them in their own personnel selection
procuss.

Finally, national agricultural planning research activities
can certainly benefit from a strong finkage with the farm
level multidisciplinary teams. However, care must be
exercised by national planning groups not to usurp the
time of the farm level teams. The primary product of these
teams must be the development of technology. However,
it has been seen that they can provide valuable information
for policy makers. Ifthese teamsare augmented with social
scientists or cconomists, they can be particularly useful to
national planning activitics.

In summary, strong researcher-farmer linkage is possible.
Itincreases efficiency of technology development, and can
serve as the focal point for extension, university, policy,
intrastructure, and international agricultural research
network linkages. A strong rescarcher-farmer linkage,
then, can casily be envisioned as being the key ingredient in
national agricultural plans for development.
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ORGANIZATION OF AGRICULTURAL RESEARCH IN THE
NETHERLANDS WITH SPECIAL REFERENCE TO POTATO
RESEARCH AND FARMERS’ PARTICIPATION

D. E. vande Zaag

Research Coordinator
Wageningen, The Netherlands

INTRODUCTION

At the request of the organizers of the workshop on

** Agricultural Research Policy and Organization in Small
Countries,” the organization of agricultural research in the
Netherlands will be discussed in general and, in particular,
the organization of potato research as a case study. Special
attention will be paid to the participation and involvement
of the various branches of the potato industry (such as
growers, breeders, merchants, and processors) in potato
rescarch activities and policy, and to the application of
rescarch results in practice. Before doing this, it may be
necessary to explain why, trom all research activities,
potato research hus been especially chosen as a case study.
Three reasons can be given:

1. The importance of the potato crop in the
Netherlands

The potato has been an important crop in this country for
many decades and in the last two decades it has become
even more important. There is no other country in the
world where 2% of the arable land is cropped with
potatoes, and where almost s0% of the income of farmers
with arable land is derived from this crop. Moreover,
about two thirds of the total production (seed, food
potatoes, and potatoes for starch production) is exported in
fresh or processed form, so that both production and
rescarch have become somewhat intermationally oriented.

Since the 1920, research has played an important role in
potato improvement by starting with the well-known
rescarch by Dr. Quanjer and Dr. Qortwijn Botjes on
potato virus and on the role of aphids in virus transmission.

Although it is difficult to prove, it is my opinion that the
strong position of the Dutch potato industry today is due
to the well-developed potato research progran in this
country, and to the strong involvement of growers,
breeders, merchants and processors in potato research
policy.
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2. The increasing importance of the potato
crop in many developing countries

The increasing importance of the potato in developing
countrics is shown in Figure 1. During the last 15 years,
total production has almost doubled due to an increase in
yield per hectare and to anincrease in the area cropped with
potatoes. Morcover, the increase in edible energy and
protein yields per hectare for potatoes was somewhat
higher than that for wheat or rice (Figure 2), despite the
green revolution in wheat and rice varieties.

3. Organization of potato research and the
participation of the potato industry

There is no doubt that of all agricultural research activities
in the Netherlands, the participation of the potato industry
in potato rescarch has been greater than that for other crops
or other fields of research.

ORGANIZATION OF AGRICULTURAL
RESEARCH

As there is no time to give detailed information about the
organization of agricultural research in general, T'will
confine myself to an outline sketch of this rescarch,
accepting the risk that in some places the picture might be
slightly distorted. However, this can have an advantage in
that the reader may get an overall picture of the
organization more readily when not distracted by details
which are not important for our purpose,

Figure 3 is an attempt to give such a draft outline of the
organization of agricultural research, and [ would
particularly draw your attention to what has been
described in Figure 3 as the main characteristics of research.
These characteristics emphasize perhaps too strongly the
differences between some departments of the Agricultural
University and the related research institutes.



Experiment Rescarch Stations are usually situated in a
main area of crop procuction. They are commodity or
farming type oriented, and deal with aspects of a specific
branch or sector of agriculture. Staffand activities are half
financed by the Ministry of Agriculture and Fisheries and
half by farmers’ and growers’ organizations. The financial
contribution by farmers and growers gives them a great
influence in the selection of research projects.

The station can rely on specialized research instituees for
long-term projects and more specialized subjects such as
plant breeding, crop protection, agricultural engineering,
soil fernility, etc. The mianagement of the institutes (and
also of the stations) is governed by a board of which several
members are appointed by national agricultural
organizations, to proinote an appropriate level of input in
the selection of research projects. In some cases,
organizations contribute financially to spedific research
projects (up to 10% of the total budget), but in general, the
budget of institutions is fully financed by the Ministry of
Agriculture. The staffof the stations and institutes have the
status of public servants.

The Directorate for Agricultural Rescarch of the Ministry
of Agriculture and Fisheries coordinates the activities of the
institutes and stations. Deparements of the Agriculaural
University are primarily established for education and
basic research, but often statt members also deal with
applied rescarch. The universiey is fully financed by the
ministry. Inall types of research establishments, research is
dedicated notonly to the needs of the agricultural industry,
but also to the benefit and welfare of socicty.

In order to provide channels tor liaison between
departments, industries and stations, the National Coundil
for Agricultural Research was established. All aspects of
the agriculwral industry, the Advisory Service, the
Ministry of Agriculture and other organizations interested
in rescarch are represented in the National Council. Apart
f=om the task of promoting contact between scientists at
tie beneh, the council makes proposals for a national plan
for allagricultural rescarch to the ministry,

Thenational plan is implemented by means of programs in
which new perspectives for research and the possibilities
for, and problems of, agriculture are kept in balance. When
planning programs, those who lead research and those
whouscitarealways keptin close contact. In the following
section, this mutual influence of practice and science in
regard to the potato will be discussed in more detail.

POTATO RESEARCH

Potato research institutes, where most of the potato
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rescarch of a country is concentrated, do not exist in
Western Europe or in North America. This is in contrast to
most countries in Eastern Europe, where such research
institutes do exist, e.g. DDR, Poland, USSR, and CSSR.
The Central Potato Rescarch Institute in Simla, India is
also well known. In the Netherlands, there are some 30-3§
scientists, mainly concentrating on potato rescarch, who
arc employed in 3-4 departments of the University, 8-10
rescarch institutes and one experimental station. The
advantage of this system is that they can do their rescarch in
close cooperation with their colleagues working in the
same field of research or discipline, such as crop protection,
breeding, physiology, ctc., and that they can use
sophisticated equipment that has been developed for
specific research disciplines.,

The disadvantage of the system is that because the potato
research workers are divided over many research
institutions, close cooperation between them is hampered
and the essential cross-disciplinary research is not
stimulated, even when the majority of the research
institutions are locaced in the same place, Wageningen.
Moreover, the participation and involvement of the
various branches of the potato industry in potato rescarch
are much more difficult to organize when the research is
divided over so many institutes.

In what way can the disadvantages of a system without a
central potato rescarch institute be removed? 1 believe that
we have been successful in this respect by establishing two
institutions in the Netherlands:

- A committee (Dutch Potato Association - DIPA) in
which the various branches of the potato industry are
represented. The DPA advises the National Coundil for
Agricultural Rescarch and the board and directors of the
research institutions on potato rescarch;

= A staff member of the Directorate of Agricultural
Research, who is responsible for the coordination of all
potato rescarch.

4. To advise special funding agencies of the potato

industry about financing special potato rescarch
projects.

DUTCH POTATO ASSOCIATION
The DPA consists of:
- Four representatives of the growers (seed, food

potatoes, potatoes for the starch production, and
growers' organization);
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Fig. 3. Sketchy outline of agricultural research in the Netherlands

Research institutions

Type:

Number:

Buasis of the organization;
Place:

Main characteristics of
rescarch

Agricultural University
1

Rescarch disciplines
Wageningen

1. More basic than applicd
resvarch.

2. Determined by training
students.

Research Institutes Experimental Research Siations
22 10

Research disciplines Farming types
Mainly Wageningen Production regions

1. More applicd than basic
research,

1. Applied, adapted and on-farm
research,

2. Participation of
government and interested
organizations.

2. Strong participation of growers.
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= One representative of the breeders (in the Netherlands
there are many private breeders);

— Four representatives of the merchants (seed and ware,
export and inland, wholesale and retail);

~ Two representatives of the processors (starch and
derivates, and processed products for human

consumption);

= Two representatives of the Potato Marketing Board
(Produkeschap voor Aardappelen);

= One Director of the Inspection Service (NAK);
= Ome Director of the Plant Protection Service (PD);

= One representative ot the Ministry.

The chairman ot'the DPA s the coordinator for potato
research, and the secretary is the senior potato specialist off
the Rescarch Station for Arable Farming and Fiekd
Production of Vegetables.

The main tasks of the P« are:

1. Toadvise the National Council tor Agriculearal
Rescareh about potato researchy;

te

Toadvise the boards and directors of the research
nstitutions about potato research in their institutes or
stations;

3. Todrav the attention of the Advisory Serviceor of the
potato industry to specitic developments in the crop;

This task ts executed by:
t. Oneannual meeting to discuss all aspects of potato
rescarch, including the appointment of the money spent

on the various fields of research (see Table 1);

Oneannual meeting (1 or 2 days) where one of the four

te

tickds of rescarch (breeding and varictal assessment;
plant protection: crop husbandry including
physiology, cte.s storage. quality, and processing) are
discussed inextenso with the Dircetors and senior
research workers of the institutions concerned
(including departments of the University);

3o Discussion of relevant topics in special mecetings;
4. Preparation every five vears ofa report about

developments expected in the potato crop which may
need special research attention.
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To exceute these activities, it has been shown to be
extremely important that the secretary be a senior potato
specialist well informed about potato research, about the
Advisory Service and about practical developments. The
DPA has the advantage that the chairman, who is alse
coordinator of potata research, is also well informed about
what is going on in rescarch.

In the activities of the DPA, the translocation or the

formulation of wishes of the potato industry into rescarch
projects have never beena problem. We are aware that this
is also due to the choice of the right secretary and chairman.

COORDINATOR OF POTATO
RESEARCH

One of the sttt members of the Directorate Agricultural
Rescarch is responsible for the coordination of potato
rescarch acts through:

~ Fhe DPA, of which he s the chairman;

- Contacts with the directors and research workers of the
research institution where potato research is done;

= “The establishing of warking groups, in which potato
research workers usually of different disciplines work
together on specific topics such as “Growth vigor of
seed potatoes,”™ “Effect of water supply on yield and
quality,” and “Usce ot true potato seed.” There are in
total cight such working groups of which the
coordinator is the chairman. He can only do this work as
long as he is recognized as a potato specialist.

Is potato resecarch in the Netherlands in
balance with, or adjusted to, the problems
and possibilities which exist in the field of
the potato crop?

It will be difficult for me, so closely conneeted with this
work, to give an unbiased answer to this question,
Nevertheless, Tdare say that in general the potato rescarch
program in this country is well balanced, and by this 1
mean that the research projects reflect reasonably well the
problems and possibilities of the potato industry.

This is achieved by:

1. The interest of the directors and research workers in
what is going on in the potato industry. The fact that
several research workers have been born on farms may
affect their attitude;

ta

The influence of the members of the board of those
research institutes where potato research is a substantial
part of their whole research program;
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Table 1: Budget of Potato Rescarch by the Ministry of Agriculture and Fisheries, in Millions

of Guilders.

Year 1974 1975 1976 1977 1978 1980
Total 11.2 12.1 131 14.6 5.4 8.0
Percentages

Breedmg and varictal research 26 29 j0 28 29 33
Soils and fernhzation 3 4 6 6 6 6
Crop husbandrv and physiology 1 9 10 12 12 12
Mechamization, labor and cconomy 4 4 2 4 6 4
Discases and pests 17 18 16 4 K3 16
Storage and processing 39 36 36 36 32 29

3. The influence of the DPA and the potato research
coordinator on the research program.

It is extremely ditticule to weigh these three effects. Inmy
opinion, the influence of the DPA in combination with the
rescarch coordinator can be rather strong, because of the
interest of the research workers insolving problems which
exist in practice, and of the interest of several board
members of the research institutes in potato research. Two
examples will be given to demonstrate the influence of the
DPA on potato research.

1. The distribution of funding trom the Ministry of
Agriculture and Fisheries for the various fields of
rescarch is given in Tuble 1. In 1977, after long
discussions, the DPA decided that research on special
aspects of discases and pests and on breeding should be
extended and that research on storage and processing
could possibly be slightly decreased. Table 1she s the
cffect of this advice to the National Council for
Agricultural Research.

[

. About five vears ago, the DPA discussed all aspects of
the research on the potato cyst-nematodes. The
concluston was that the chairman/research coordinator
should establish a working group of scientists working
on this pest. The first task was to prepare asurvey of,
and recommendations for, urgent rescarch on potato
cyst-nematode. The recommendations were aceepted
by the DPA and resulted in an extension of this research
with two rescarch workers and four technicians, of
which the two scientists and three technicians are paid
by funds provided by the potato industry.

his}

The adaptation of research results before
introduction into practice, and the
introduction and application of these results
into practice

Research results which are important for growers and
which can be applied without further experiments on
farms arc introduced into practice by:

— the National Advisory Officers via the regional
Advisory Service;

— the potato specialists of the Research Station for Arable
Farming and Field Production of Vegetables via the
regional Advisory Service.

If the research results of the University or of the research
institutes need further research on farm level and/or need
some adaptation before introduction on farms, thisis done
by the potato specialists of the respective research stations.
Itis done on the experimental farms of the research station,
or on the regional experimental farms, or in commercial
farms, depending on the nature of the problem. Rescarch
results to be applied by merchants and processors are
usually introduced to these branches by the Institute for
Research on Storage and Processing of Agricultural
Produce (IBVL).

The introduction or adaptation of research results do not
present problems. In general, we are more afraid of a too
rapid than of a too slow introduction of new findings into
practice. Of course, there are exceptions. Years ago, the



DDPA stimulated research on the control of groundkeeper
potato plants. Rescarch institutes found it difficult to
develop techniques for controlling groundkeepers, But in
the end, the techniques which were developed proved too
difficult to introduce into practice on a large scale, mainly
because the growers were insufficiently conscious of the
danger of groundkeepers in transmitting discases or pests
from one scason to another.

Comparison of the narticipation of the
potato industry in the Netherlands with that
of other countries

Itis risky to compare the participation and involvement of
the potato industry in potato research in the Netherlands
with somc other European countries without any special
study. What is said here must be considered therefore as a
personal opinion based on few observations. Potato
research in the UK s in general of a high standard, but |
believe that the link with the potato industry is far less
developed in UK than in the Netherlands. This may be due
to the organization and possibly also to the tradition of the
rescarch workers to be scientists first and foremost.

In the Federal Republic of Germany and in Franee, the
participation and involvement of the potato industry is also
less developed than in the Netherlands.

In Ttaly, Spain, and Portugal, the importance of potato
researchis so smull, despite alarge potato production, that
it is ditficult to talk about farmers” participation in potato
research in these countries,

Inthe USA, especially atthe land grant universities, potato
rescarch s strongly adjusted to the problems and potential
ofthe potato crop in the relevant state. So far as Thave seen,
this is not due to an intensive participation of the various
branches of the potato industry in the potato research
policy but more to:

1. Financing special research srojects (State Potato
Commirttees);

te

Extension officers working usually in the same
university and even the same deparements as the
rescarch workers. The combination of rescarch and
extension is gratifying,.

In developing countries, the suceess of national potato
program depends largely on the degree to which these
programs are adjusted to the problems and possibilities
existing in potato production and consumption. In most of
these countries, itis difficult to attract the ateention of
potato growers to research programs. It is then the task of
the leader of the program and its rescarch workers to be
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well infornied about what is going on in practice. This is
often insufficiently understood, which is one of the reasons
why the results of so many programs are rather poor.
However, Colombia is a country with a very successful
potato program. During the last two decades, potato
production in Colombia has tripled (Figure 4) and
consumption per capita doubled (Figure 5). It may be
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assumed that the National Potato Program, which started

in 1952, has everything to do with this success. At the

momnient, 12 research workers belong ro the program, and

about 26 rescarch workers, who have as their main task
potato research, are located at vartous institutes, but their

If this participation of the potato industry is not
possible, itis extremely important to incorporate one or
two potato specialists in research menagement, whoare
well informed about potato research and about what is
going on in the potato industry.

potato research is coordinated by the program. Varieties
which have been bred by the program are grown on 80% 4.
ofthe arca cropped with potatoes. [tis my opinion that the

In the Netherlands, it has been proven that the special
commiteee, in which the various branches of the potato
industry are represented, can play an important role in
increasing the participation and involvement ot the
potato industry in research.

well-balanced rescarch program, which is well adjusted to
the problems of practice, and the well-established links
with the Advisory Service (in the same organization), are
the secret of the success of potato production in Colombia,

The success of such a committee depends largely on:
CONCLUSIONS

— The interest and capability of the members of the
1. The success of potato productioa in a country is committee;
determined by the degree to which a well-balanced
rescarch program can be established and executed. — The capability of the secretary and chairman to act as

liaison officers between science and practice;

ts

The participation and involvement of growers,
~ The degree to which the directors and rescarch workers
are interested in solving practical problems.

breeders, merchants, and processors is important to
achieve such a well-balanced program.
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RELATIONSHIPS BETWEEN RESEARCH, EXTENSION AND
FARMERS IN A SMALL DEVELOPING COUNTRY: THE CASE
OF RICE IN THE DOMINICAN REPUBLIC

F. Doorman
CENDA, Santiago, Dominican Republic

and

F. Cuevas Pérez
ISA, Santiago, Dominican Republic

SUMMARY

In this paper, we will claborate on the relationship
researcher-extension agene-farmer in rice cultivation in the
Dominican Republic. After a brief general description of
rice cultivation and research in the country, we will
indicate how these three parties view their contribution to
increasing production levels in rice growing. We will poine
out that the objectives of the system of generation and
transter of rice technology are determined almost
exclusively by national interests. and not by farmers. The
latter lack ways of'indicating their needs and priorities to
rice rescarchers, as a result of which the system of
generation and transfer exists as 4 one-way tlow of
information only: trom the rescarch institute, via the
extension service, to the farmer.

Nevertheless, recently farmers® interests have been taken
more into account in Dominican rice research, We will
present two examples of this phenomenon: ratooning and
sowing out of scason. Ratooning, or obtaining a second
crop trom the stubble o, the tirst one, is used as an
alternative tor double cropping by a considerable number
of tairmers. Although yields of a ratoon are lower than
those ol asown crop, profitability for the farmer is usually
higher because of low production cost. Also, a number of
bottlenecks in the production of a sown crop can be
avoided. Theretore, ratooning can be considered as an
ctticient production systens within a context of a number
ot constraints limiting the practice and profitability of
double cropping,.

Sowing out of scason, thatis, in months where
unfavourable conditions are liable to reduce yields, is a
practice widely encountered in the rice producing region of
Nagua in the north-castern part of the Dominican
Republic. Unlike ratooning, farmers do not have a
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preference for sowing out of season. They are forced to
because of the severe constraints in their production
conditions. Due to the magnitude of the problem, as far as
the number of farmers affected and yield reductions are
concerned, technology directed at decreasing the negative
cffect of sowing out of season might help to considerably
increase production levels in the Nagua region.

What concerns us in the topics discussed above is, first of
all, an explanation of the fact that until recently practices
and problems of importance to farmers have been
overlooked by national rice research. In the second place,
we want to indicate how these topics came to be included
in rice research efforts after all (albeit on a limited scale), in
spite of their carlier exclusion. We will illustrate that, in the
case of ratooning, this was due to a personal interest of rice
rescarchers, On the other hand, in the case of sowing out of
scason, it was the result of directed effort at problem
identitication amonyg small scale rice farmers. We will
conclude by expressing the hope that in the future this
latter approach will gain a certain degree of acceptance in
sctting priorities for agricultural rescarch.

INTRODUCTION

Rice is the most important staple in the Dominican
Republic. Inarea sown, production value and labor, and
capital invested, it is second only to sugarcane (SEA 1981,
page s). According to Corderro (1978, page 1), some 98%
of the physical rice area is officially classified as irrigated.
However, about one fourth of this land has such a poor
irrigation infrastructure that rice grown on it would be
better defined as upland rice grown under favourable
conditions. In 1983, 99,733 hectares were sown with rice
(Cuevas Pérez, 1983). On a physical rice area of 9o, 400
hectares, this implies that the average number of cropping
cycles for that year was only about 1.10. This figure
indicates that double cropping is more the exception than



the rule. This is surprising, considering the fact that the
larger part of the rice area is dedicated exclusively to the
cultivation of this crop.

In certain regions of the country, ratooning is practiced
instead of sowing a second crop. In 1982, about 12,000
hectares were ratooned, almost 20% of'the 62,000 hectares
sown during the first cropping cycle. Ifone were to
consider a ratoon as a second crop, the average number of
cropping cycles in 1982 would amount to 1.24.

About halt of the physical rice area in the Dominican
Republic is in the hands of the Dominican Land Reform
Apencey. Inthe years 19751982, anaverage of about 35%
of total national rice production was grown on Land
Retorm farms (Cuevas Pérez, 1983). According to data of
the sth Agricultural Census, heldin 1971, about halfof'the
arca under irrigated rice cultivation in the Dominican
Republic consisted of tarms smaller than 100 tareas (about
6 heetares). Thus, it may be stated thatan important part of
Dominican rice production takes place on small fars.

Since the 1960s, rice research has been conducted at the
Centro de Investigaciones Arroceras (CEDIA), located
near the town of Bonao in the fertile lands of the central
region of the Dominican Republic, Rice breeding has been
the most important and successful component: at present,
major arcas are sown with locally released varieties suchas
Juma 57, Juma s8 and Juma6o. Apart from these varieties,
a package of recommendations was developed, based on
the sowing of two crops per vear, and including an ample
use of modern inputs such as tertilizers, pre-emergent
herbicides, fungicides, and insecticides.

Recommended sowing dates are the months of December
and January for the first cycle, and June and July for the
sccond. The rationale behind these dates is to avoid the
untavorable climatic conditions by which rice soswn in the
August to November period is attected.

[n spite of the existence of the high yielding varicties and
the aforementioned recommendations, national rice yields
have remained somewhat below expectations. In 1982, an
average of 3.6 tons of paddy per hectare was obtained. In
comparison, countries such as Colombia and Venezucla
had already harvested an average of 4.2 tons and 3.9 tons
respectively in 1975 (Scobie & Posada, 1977, page 134).

Nevertheless, there has been a fairly continuous increase in
yields since the sixties. In the last decade, yields increased
from an average of 2.98 tons of paddy per hectare in the
1973-1977 period to 3.33 tons in the 1978-1982 years, an
increase of 11.6%. Although no systematic research has
been carried out to explain this fact, there is ood reason to
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assume that it is a result of the combination of improving
production conditions (water management, machinery,
and credit) and the, albeit partial, adoption of the new
technology package developed by CEDIA. By now, the
use of new varieties and modern inputs such as fertilizer,
herbicides, and pesticides is predominant, both in small
and large scale rice cultivation.

However, in spite of these improvements, constraints in
production conditions still forni a major impediment to
raising yiclds to the desired levels. This is especially validin
the small farm sector, as will be indicated below.

The relationship researcher-extensionist-
farmer

Apart from the rice research institute, there is another
governnient institution excreizing a major influence over
Dominican rice cultivators. This is Fomento Arrocero, the
department of the Ministry of Agriculture which directs
the implenientation of rice production policies in the
Dominican Republic. This department basically defines
the technological package to be demonstrated to farmers
and, to a lesser degree, influences research topics.

Priorities for research are setin accordance with one of the
principal objectives of Dominican agricultural policy: the
attainment of self=sufficiency in rice production. Asa
consequence, ever since its foundation in 1963, CEDIA's
rescarch efforts have been directed at raising production
levels as rapidly as possible. The institute aimed at the
creation of a technological package, based on high yielding
varictics, to increase national rice production. It was
assumed that farmers would automatically adopt and
benefit from this package. However, consultation with
farmers or their representatives was and is minimal and
certainly not institutionalized. Direet contacts between
farmers and researchers are infrequent, and take place
almost exclusively on ficld days in which research results
and demonstration trails are presented to audiences of
extension agents and selected farmers. However, in these
cases communication is also limited to a one way flow of
information: the scientist comes to teach and demonstrate,
not to listen. Comments or criticism by farmers are usually
treated in a defensive manner, rather than as a basis for
dialogue on the Jatter’s problem as the following example
indicates.

On a field day in which a number of
recommendations were given on fertilization, the
scientist involved advised farmers who
transplanted mechanically to administer the first
application at three days after transplanting,.

A (large) farmer remarked that in his ficlds that



would be impracticable, because 3 days after
transplanting the first seedlings, he would seill be
planting in other parts of his fields. The researcher,
rather than entering in a dialogue with the farmer to
obtain more information on the problem or to find
asolution to it, merely responded that larger
transplanting machines would shortly be available.
These could do the job more rapidly, so that

it would still be possible to follow his
recommiendation (CEDIA, 1984).

As in the case of researcher and farmers, the
communication between rescarcher and extension agent is
also characterized by a one-way flow of information. As
far as new technology is concerned, extension agents are
kept up to date™ in courses which are occasionally taught
by rescarchers. For the rest, contacts between researchers
and extension agents are virtually non existent. In fact,
even in the one-way tlow of information described above
there are problems. Frequently, research results are
transterred to extension agents cither not ac all, or only
partially, or in a distorted form.

A striking example of the latter is that for several
years now extension agents all over the Dominican
Republic have been using a standard formula for
tertilization. Nevertheless, the Taiwanese expert
onsoil fertility, who has been working at CEDIA
tor over ten vears, did not even know of this
standard recommendation.

These kinds of problems may be due to the fact that
Fomento Arrocero plavs a major role in extension agents’
on-the-job training. It seems that the translation of
rescarch resubs into recommendations is mainly done by
this departument, with insuthicient consultation of CEDIA
scientists. On the other hand, the lacter could perhaps be
blamed tor a lack of initiative in preparing the results of
their research for dissemination.

The third relationship to be examined is the one between
extension agentand farmer. In this case, communication is
also mainly a one-way process. Extension agents transmit
the recommendations of CEDIA's technological package
to farmers, who may ormay notadopt them. As explained
above, these recommendations supposedly apply to all of
the Dominican Republic, without taking into account the
considerable ditferences between different rice producing
regions as far as climate, soils, and infrastructure are
concerned. As g result, the recommended technology is
not always applicable for farmers, or may not be the best
alternative from a farmer’s point of view, The latter is
reintoreed by the ditferent objectives of farmers and the
originators and transmitters of the technology package.
The former strive for a maximun income with a
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minimum input, while the latter aim at maximum
production levels. These conflicting objectives are most
apparent in the practice of ratooning, as opposed to double
cropping, one of the cases to be discussed in this paper.

As a consequence of the above, farmers are not too
receptive to recommendations made by extension agents.
Usually, during field days or visits by extension agents,
they will express their admiration for the new practices,
and will then reject those they donseconsider applicable or
profitable under their conditions. This is, of course,
noticed by extension agents, who realize that their
cftectiveness in having farmers adopt CEDIA's
recomimendations is at best limited. Although they
recogunize that part of the lack of interest can be ateributed
to a limited applicability of those recorimendations, they
also consider most farmers as too uneducated and too
traditional, in the sense of resistance to changing their
practices, to adopt the new technology.

Leaving aside the validity of this latter assumption, it does
seem clear that extension agents are in a difficalt position.
They find themiselves in a situation in which they have to
transmit a message with limited applicability, the contents
ot which they are unable to influence, and in which their
clients are not interested.

In conclusion, the state of affairs in the Dominican system
of generation and transfer of new rice technology may be
summarized as follows:

1. Priorities in rice research and extension of its results are
determined by national policy, with virtually no direct
influence from farmers or their representatives;

o

Communication between the three parties involved,
rescarchers, extension workers, and farmers, consists
ot a one-way flow of information. There is little or no
institutionalized feedback from the farm to the research
station, neither direetly nor indirectly via the extension
SCrvice;

3. Onthepartofrice rescarch, this lack of feedback has led
to a focus on a number of specific topics and che
exclusion of others. In the following, we will discuss
two of the lateer, the way they wereidentified, and their
relevance as subject matter for rice rescarch.

CASE 1: SOWING OUT OF SEASON

The problem

The technological package developed by the rice research
nstitute, CEDIA, is based on the concept of double



cropping. With this purpose in mind, it is recommended
that the tirst cropping cycle be initiated in the months of
December of January, and the second one in June or July.
In this manner, sowing in late August, September,
October, or November is avoided. Establishing crops in
these months has been proven to result in signiticant yield
reductions, due to low temperatures and lack ot solar
radiation in the winter months, and the eftect of strong,
winds in Janvary and February. The latter atfect the rice
plants atthe lowering stage and resultin a high percentage
of unfilled spikelets.

Although tarmers recognize that sowing out ot season
results in lower yields, itis nevertheless a widely
encountered practice in the area around the town of
Nagua, in the northeast of the Dominican Republic.
According to data from a survey executed in 1983 (1),
sonie 60% of all second cropping cycles of 1981 and 1982
were sawn out of season. This led to average vield
reductions of some 15% as compared to crops sown in
season (betore mid-Auguse) in those two years (Table 1).
The figure of 15% is of course indicative: factors other than
those associated with sowing in or out of season may also
have influenced these ditterences. Nevertheless, inerial
research executed in 1982 (2), vield reductions averaging,
some 20% were obtained tor the most widely used
varieties in the Nagua region, thus validating the survey
data.

Considering these losses, and farmers” awareness of them,
why do the Latter still establish crops atter mid-Auguse?
The answer is simple: because they have no alternative,
The region taces two major problets inrice production:
pertodic shortages of irrigation water, and 4 very limiced
availability of machinery for land preparation. Both
problems resultin defays of weeks, or sometimes months,
in establishing the crop. Farmers have to wait for the
tractors to prepare their land or the water to irrigate their
plots during the tinal stages of land preparation (puddling)
and transplanting. Morceover, the insuthcient water
supplics nuake farmers wary ofsowing before or during the
dry months of February and March. The preferred practice
is to establish the seedbed of the first cropping cycle in
Muarch, and transplantin April, with the coming of the
rains. Planting in December or January would imply a
considerable risk ot the crop being attected by drought in
its most vulnerable growing stages.

(1) Survey on rce caltivaton enecuted by the Adaptive Agricultura)
Rescarch Project, CENDA L Santago

(2) Trabs exeented at the ELPozo research station by the Adaptive
Agricultural Research Pragect. in collaboration with the eice research
institute, CEDIA, Juma, Bonao, and the stituto Superior de
Agricultura (ISA), Santago.
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Thus, it water and machinery are available on time, the
first crop is sown in April, and, if short or medium cycle
varieties are used, harvested in July. That leaves precious
little time tor establishing the second cropping cycle in
time, and any delay will result in its being sown out of

season,

What, if anything, do farmers do to mitigate the negative
cffects of sowing out of season? Lesser yields are generally
accepted as inevitable, bue still, some measures or
adaptations are practiczd to at least mit these reductions as
much as possible. First, farmers generally sow varieties
which have been proven to. be somewhat less susceptible to
the untfavorable climatic conditions of the winter months.,
One ot'these is the traditonal tall variety "inglés”, which is
photosensitive and mature in the month of January.

Some agronomic practices are also applied by farmers. To
compensate tor reduced tillering, some farmers increase
plant density and ferdilizer application. Also, seedlings are
sometimes planted in an inclined position which, when
older seedlings are used which have already tormed one or
more nodes, leads to the development of several dllers per
node. Finally, a solution to sowing out of season may be
not sowing atall, but practicing ratoon instead. This way,
time is saved by climinating land preparation and
shortening the growing cycle of the second crop. Less
water is required, and there is no need avall for machinery
for land preparation. The technicians” and farmers” views
on sowing out of season are schematically depicted in the
diagram overleaf.

What does the case o sowing out of scason indicate? First
ofall, that some of the recommendations developed at
CEDIA are not feasible for farmers, either because there is
too much risk involved (as in the case in starting the firs:
cropping cycle in December/January), or because farmers
simply cannot adhere to them sieee they lack control over
specific production conditions.

In the second place, it is apparent that problems resulting
from a lack of production conditions are not perceived by
rice rescarchers, atleast not as problems to be investigated.
Recommendations for the optimum sowing date exist, but
when farmers are forced to sow after this optimum, there s
no advice available.

Thirdly. both the above mentioned problems seem to
result from a lack of communication between farmers and
investigators. There is little or no feedback from the small
tarm to the research institute. Correspondingly, small
tarmers’ problems are only taken into account it they fit
directly into the framework of research priorities as
dictated by national policy and perceived by researchers.



Identification of the Problem

The topic of sowing out of season was one of several
problem areas identified through the research activities of
the Adaptive Agricultural Research Project (3). One of the
major objectives of this project was to provide that element
in the Domimican system of generation and transfer of
technology which had been lacking until then: feedback
from small and medium-sized farmers to agricultural
researchers. In other words, this was an attempt to change
the one-way flow of information, from rescarch via
extension to farmers, into a two-way flow, by adding an
upward flow from the farm level to the research station.

To obtain information at the farm level, a four=step
methodology was used (see Diagram 2). First, through the
application of selection interviews, bascline information
on rice cultivation and related factors was gathered, and
informants were selected who would serve as case studies.,
Then, in the case study phase, an exhaustive, qualitative
inventory was made of farmers’ decision-making,
production conditions, problems resulting from those
conditions, and farmers' solutions (adaptations) to those
problems. In a third phase, the main findings of the case
study phasc were quantified by the exeeution of a survey
anmong a representative sample of cultivators. And finally,
a few selected problems encountered in the case of study
phase were evaluated in on-station and on-farm trials, in
terms of vield reductions and the effectiveness of farmers’
adaptations.

The problem of sowing out of scason was identified in the
case study phase. During the interviews, farmers
consistently reported lower yields in the second cropping
cycle as compared to the first one. However, it was not

immediately apparent that this resulted from sowing outof

season, as farners reported that the second crop always
yielded dess than the first one. The reason was, of course,
tha first cropping cycles were started in March or April, as
aresult >f which second cropping cyeles were very seldom
started before August. Therefore, Nagua farmers had little
apportunity to compare second cropping cycles sown in
season with those sown out of scason. Thus, although the
problem of sowing out of season definitely existed in the
Nagua region, it was not conceptualized by farmers as a
matter of growing the second cropping cycle in or out of
season, but rather as a proolem of general reduction in
vields in the second cropping cyele,

(1) The project’s tull name Adaptive Agnicultural Rescarch on Small
Seale and Rice Cultivators ia the Dominican Republic. Tt is ajoint
cftortofthe Agricultural University of Wageningen, the Netherlands,
and the Ministry of Agriculture of the Dominican Republic, with
finanang by the Dutch Ministry of Development Cooperation. The
project has been based in the Centro Norte de Desarrollo
Agropecuano (CENDAY), Santiago, R.D., since 1981,

From the above, it can be concluded that problem
identification at farmers’ level through interviewing is not
simply a matter of asking what the farmers’ problems are.
Furthermore, once certain problems are identified in
farmers’ terms, they have to be “translated” into concepts
used by researchers. Thus, ou the one hand, there is a need
for reliable methods to obtain the information sought after
at the farmers® level; on the other hand, sufficient
knowledge of both the farmers” and the researchers
interpretations and perceptions is necessary to translate
farmers’ problems into topics which can be investigated by
agricultural researchers,

In the case under disrussion, it was possible to identify the
probleni of declining yields in the second cropping cycleas
the problesic of sowing out of season. It was recommended
that the rice research institute investigate ways to diminish
the negative effects of sowing out of scason through the
development of tolerant varieties. Also, investigating
agronomical practices which could compensate for lesser
tillering and panicle formation was advised. This research
could be partially based on farmers” adaptations: increasing
plant density and fertilizer application.

Although rice extension agents and researchers considered
ratooning as a backward and good-for-nothing practice,
farmers continued to defend it and demand ratooning
capacity in new variceties. There was a confrontation
between the “official™ technical position and the rice
farmers of the north-western region,

Extension workers and researchers had to stress
government policy: increase rice production to attain
national self=sufficiency. In order to produce more rice, it
was thought that double cropping the new improved
varictics was a must. Since research bad already
demonstrated the feasibility of increased output through
double cropping, extensionists were convinced that it was
a matter of continuous pressure to get farmers to use the
more advanced, productive technology. The pressure

to stop the practice of ratooning had two major
characteristics: it was recommended that farmers did not
get credit for the ratoon crop, and there was practically no
rescarch on the system, so that extension agents did not
have anything to recoinmend to farmers who wanted to
ratoon their first crop. The only supporters of the ratoon
crop were the farmers, and they were the only ones who
knew anything about it.

RATOONING AS A RESEARCH TOPIC

During 1976, we were in the process of releasing the
variety “ISA-21", after introducing it from Centro
Internacional de Agricultura Tropical (CIAT) of



Table 1: Percentage of Crops Sown out of Season (in Second Cropping Cycle) and Yield
Reductions in Two Land Reform Projects in the Nagua Region, Dominican

Republic

% of Cropping Average Yiclds Average Yiclds % Yield
Cycles sown In Season Out of Season Reduction
Project Qut of Season (Tons/ha) (Tons/ha)
El Pozo 63.6 (N=2K3) 3.19 278 12.9
El Aguacate 46.3 (N=86)* 1.97 1.40 28.9
Average** 59.6 (N=369) 2.90 2.46 15.2
Notes:

*  The nwmber of crops sown out of scason in El Aguacate is relatively low since many farmers, because of shostages of water and particularly
machinery for land preparation, only sow one cropa year. If this crop was initiated after 1 July and before 1§ August it was considered as a crop sown
in season i the second cropping cycle.

** Weighed on the basis of total number of second cropping cycles.

Tab} -

Yieldsand Production Costs of the
First and Second Crop in 1979 and
the First Crop and a Ratoon in
1980, on the Farm of Vasquez
Quintero (178.32 ha), Juma Abajo,
Province of La Vega, Dominican
Republic*

Year Crop Yields Production Costy
Ton/Ha kg/Ha/Day  Pertla perKg
1979 Ftest Crop 5.01 313.40 79t.74  O.1§
Second Crop 4.1y 28.5§ 782.75 0.1y
1980 First Crop 391 26.00 039.41  0.24
Ratoun 2.34 26.00 238.0§ ©0.10
Notes:

* Vanety “Juma §77.

Source:

Cuevas Pérez and Nunez Jiménez (1981).

Table 3: Costsand Benefits, in RD$* per
Hectare, of a Second Cropand a
Ratoon in Two Zones in the
Dominican Republic in 1983.
Based on Data from 184 Farms in
the Central Region for the Second
Crop**, and 36 Farms in the
North-Western Region for the

Ratoon

Activity or Input Second crop Ratoon

Land Preparation 195.73 —_

Inputs 366,65 100.3}
Seed 20.28 —
Fertilizer 168,70 79.50
Herbicides 75.68 _
Insccticides 25.92 11.93
Fungicides 20.03 5.72
Raticides 6.04 3.18

Labour 383.52 211.79
Levelling 83.16 —
Dike Construction 13.20 -
Cleaning of Irrigation and
Drainage Canals 33.23 24.96
Sowing/Transplanting 46.59 —
Weeding (Manual) 129.27 134.20
Input Application 74%.07 52.63

Harvest 156.93 91.74

Other Direct Costs 73.30 29.10

Indircet Costs 12.71 11.45

Total Production Costs 118885 441.41

Yicelds (Tons/Hectare) 1.9 3.22

Price Per Ton 320.00 320.00

Gross Production Value 15y6.80 1030.40

Benelfits 407.9§ sH8.9y

* DS =1 USS

** The data presented are based on those of a first crop. Production
costs of a first and second crop are considered equal; for yields, an
estimate of 9o¥% of those of a first crop were taken (De Groot 1983,

page 1o)
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Colombia. The farmers that we encountered asked about
the ratooning ability of the new variety and, of course, we
did not have an answer to that question. So, in order to
study that “simple” question, Idecided to try ratooning for
the first time in my carcer (Cuevas Pérez and Quezada,
1977). The myjor objective was to include ratooning
ability as a new trait in testing new varicties.

Atter evaluating ISA-21 for ratooning ability, [ decided to
look into the literature, since no agronomist was available
to assist me in that area. The more I read about it, the
stronger was the feeling of ratoon as a second class
cropping system. However, the interest of farmers was not

forgotten.

Two things helped me to continue my research on
ratooning: I was working for the Instituto Superior de
Agricultura, an autonomous institution which allowed me
to try research topics banned to rescarchers working for
the government; and Left the country to study fora Ph.D,
which gave me the opportunity to present a rescarch
proposal on racooning for my dissertation. Since my major
was plant breeding, my research was on the breeding
behavior of ratooning ability (Cuevas Pérez, 1980). It
should be pointed out that most ot my colleagues fele thael
was working on a very strange topic.

CASE 2: RATOONING
Background

The release of semidwarf rice varictics and their associated
technological package (improved methods of land
preparation and planting, higher doses of fertilizer,
herbicides and pesticides) became the central paradigm off
increased yields tor Dominican rice workers in the carly
seventies. [t was demonserated, by several eycles of
research, that the adoption of the new package could
significanty increase tarmers’ output and profit. Rice
tarmers were encouraged to change their traditional, tall,
high lodging and heavily mixed varieties for the new
imp.oved types, which were more responsive to
improved cultural practices.

Farmers questioned the higher investmen, eequired and
the sensitivity of the new varieties to poor land preparation
and weed control. Those questions were generally
answered by trving to provide better eredit faaiiie and by
nuaking nuchinery available. Theimprovementof general
farming conditions was started. The adoption of the
technological package was slow but consistent, usually
assactated with improvements inirngasion, drainage, and
credit facilities.

9o

It was observed that the adoption of the new varieties was
particularly slow in the north-western region. Of special
significance was the fact that, although farmers were not
planting new varicties, they were using the other
components of the new technological package. It was
thought chat farmers” reluctance was a result of not using
sites within the region to test the new varieties and that
farmers were more “traditional” chan those in other
regions.

As a result, the new varieties were tested in the north-
western region and their yield advantage demonstrated;
however, a large number of farmers continued to plant
traditional tall varicties. In 1974-75, anew variety was
selected by a farmer and was widely adopted throughout
the region. The new variety was as tall as the old ones, but
still preferred over the improved types. Thus, farmers
were willing to change varietics and use the improved
practices, but demanded varieties with characteristics
which were only offered by the traditional tall ones. The
explicit demand was tor a variety with good ratooning
ability.

Ratooning

The practice of ratooning takes advantage of rice stubble to
obtain a second crop, which does not require land
preparation and planting. After the “planted™ rice crop is
harvested, farmers cut the remaining plant parts toa heighe
of 3-7 cm and manage the regrowth as their second crop.
Most writers agree that ratoon crop yields are lower than
those of the “planted” crop.

Atter returning to the Dominican Republic, [ presented a
paper at a niecting in Colombia (Cuevas Pérez and Nonez
Jiménez, 198c), which I think documented the farmers’
point of view and has contributed to changing the attitudes
of Dominican agronomists. In that paper, we
demonstrated that farmers insisted on ratooning because it
was both more profitable and efficient (Tables 2 and 3).

THE RATOON CROP AND RICE SELF-
SUFFICIENCY

The main objection against the ratoon crop is that its lower
rice output would make importation necessary . However,
it can be argued that to grow a “planted” crop, more
imported inputs are needed than to produce rice through
ratooning. The data presented in Table 3 will serveasan
example. The cost of the second crop of 1983 was RD
S1188.85/ha of which 195.73 (16.47%) were spent in land
preparation and 366.65 (30.85%) on inputs (fertilizers and
pesticides). Both land preparation and inputs have a large
component of imported goods such as machinery, fuel,



fertilizer components, and all pesticides. On the other
hand, the ratoon crop of the second semester of 1982 had a
cost of RID $441.41/ha, with no costs in land preparation
and only 100.33 (22.58%) spent inimported inputs. On the
basis of these figures, the discussion on ratooning should
consider whether importing machinery and agrochemicals
is more desirable than importing the amount of rice which
would have been produced i a second crop had been
slanted. Table 3 shows that the ratoon crop yielded about
65% of the second crop, which was sown in season. The
average vield difference between a ratoon and a second
crop will probably be even less in those regions where
sowing out of season is more frequent (see Case 1).

Inspite of the arguments put forth above, ratooning is still
scen as an impediment to obtaining selt-sufticieney in rice
production. Although rescarchers and extension agents
now better understand the farmers® poine of view,
ratooning continues to represent a topic of confrontation
between farmers and the official technological package.

GENERAL DISCUSSION

Rice rescarch in the Dominican Republic has basically been
done by the governmient, wiih the objective of attaining
national selt=sutliciency. This approach has obviously had
to select investigation in topics with the highest impact on
national rice productivity in the short term. This method
has been partly successful. However, it has also led to the
exclusion trom agricultural rescarch of topics that are of
interest to tarniers. OF the two cases presented here, one
topic, ratooning, has been deliberately lett out of rice
research. The other case, sowing out of season, has not
been recognized as a problem by both researchers and
tarmers. This is mainly due to the fact that cemphasisin rice
sesearch huas been on the development of high yielding
technology under good production conditions, rather than
the creation of teehnology adapted to poor production
conditions,

Did farmers come up with a request to mvestigate the
problem otsowing out ofseason? The answer is no: it was
arecommendation made by the researcher who did the
problem identification studies, as 4 result of his analysis and
mterpretation of data supplicd by farmers. The reasons for
farmers not coming up with the recommendation are
probably twotold.

in the firse place, the problem of low yields in the second
cropping cycle is considered as a given fact, notas a
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problem that can be investigated and, at Jeast partially,
resolved,

Inthesecond place, if farmers would consider the problem
in terms of a resolvable one, they would demand an
adjustment of conditions rather than technology. In other
words, instead of asking for a variety which would
produce well sown out of season, they would demand
more tractors and a beteer irrigation infrastructure as, in
fact, they are already doing, and have been doing foralong
time.

Isitlegitimate for a researcher to offer recommendation for
technology development to agricultural rescarchers, if
these do not enjoy the whole-hearted support of farmers
and their organizations? In the case of sowing out of
season, farmers themselves never came up with
recommendations, and their reaction was lukewarm when
they were told about them. Docs the researcher have the
right to ofter his solutions to the problems encountered (in
this case, adapted technology) rather than those suggested
by farmers (improvement of conditions)? (4)

We would answer both questions affirmatively. First,
because farmers may not be aware that there might bea
partial technical soludon to their problems, because they
have Titele basis for comparison. As indicated above, this is
at least partially the case in sowing out of season in the
Nagua region,

Inn the second place, recommending to scientists working
in agricultural rescarch the farmers’ solution for
improvement of conditions is of little use. The
construction of irrigation reservoirs and canals is not their
responsibility, but the business of institutions such as the
Land Reform Agency, the Water Management Institute,
and the Agricultural Credit Bank. And in the third place,
the scientists involved in problem identification have to
take into account other aspects than the farmers’ interests.
A farmer may not be aware of or interested in the fact that
the State’s financial situation does not allow for any major
investments in his region’s infrastructure and that
consequently other, cheaper solutions must be sought.
The agricultural researcher, however, should take into

(4) Importantin this respect is that the large majority of the farmers in the
Nagua region are Land Reform beneticiaries, and strongly dependent
on the State. Since government mstitutions have monopalized all
essential services such as ierigation, credit, marketing, and extension
(with the partial exception of Land preparation, in which there is a
contribution of the private sectar), farmers Jook to the State tor the
solution of their problems. As farmers see that aceess to irrigation
water, tractors, and credit are better arranged for in other Land
Reform Projects or on privately owned farms, they demand equal
conditions, rather than technology to alleviate the effects of the
constraints in their current condinons.



account how scarce government funds can be spent most
cffectively, which may imply a less than optimal solution
for the farmers who formed the target group of the
problen identification research.

CONCLUSIONS AND
RECOMMENDATIONS

Through the discussion of two cases, we have tried to
illustrate in this paper the relationship between research,
extension service and farmers in a small developing
country, the Dominican Republic. We have indicated that
under a strict manaate from Dominican Republic policy-
makers, rice rescarch has been directed toward those areas
where quick results in raising production levels were most
likely. This has led to the exclusion of other topics of
interest to farmers. Two of these topics, sowing out of
scason and ratooning, were discussed.

It is important to point out the circumstances under which
these two cases came to be investigated. On both
occasions, they were identified outside of the mainstream
of agricultural rescarch by researchers with oppotunity
and freedom to pursue their own interest. In the case of
ratooning, the opportunity oceurred within the
framework of thesis research and work in a non-
governmental institute. In the case of sowing out of
season, the topic evolved out of research financed from
abroad, with time and resources far above those at the
disposal ot local Dominican researchers. The lacter are
bound by the mandate put to them by policy-makers on
the one hand, and by limited resources on the other. To
include the sort of adaptive research necessary for
improving production in ratooning and sowing out of
season would cither require a considerable expansion of
rescarch activities, or the substitution of some of the
present research orientations.

Out of the topics discussed above, there is still one more
point that comes to the fore: the one-way flow of
information from researcher, via extension agent, to
tarmer. This situation stands in sharp contrast with that in
developed countries, where there s intensive dialogue
between the three parties. For instance, as was indicated in
other sessions at this seminar, potato farr s in the
Netherlands exert a major influence over research
programs. In contrast, in the Dominican Republic, the
tarmer does not suggest. He listens, looks, and then
aceepts, adapts, or rejects. Small Dominican farmers
screen the new technology, but do not participate in its
generation, neither by asking for research on specific
topics, nor by actively discussing its merits and
drasvbacks. The only feedback researchers receive is
indireet: the total, partial or non-adoption of the new
technology.

We believe that adaptive research, directed at improving
production under current, less favorable conditions, might
yield considerable benefits in countries such as the
Dominican Republic, both at the farm level and the
national level. However, to be successful, it must be based
on a thorough analysis of farmers’ production conditions,
needs and wishes. The big challenge is, first, to createa
dialogue between researchers and farmers that will resultin
joint problem identification, if need be, with the assistance
of social scientists as in the case of the AAR project. In the
second place, the question is how to determine research
priorities within the context of the limited resources
available. Thatis to say, on the basis of a dialogue between
farmers and rescarchers, those topics would have to be
identified which offer the potendally highest recurns both
from the farmers’ and the national point of view.
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WORKING GROUP 1
RESEARCH POLICY LINKAGES

Participants: W. K. Gamble, N. Collins, S. Qasem, P. St. Clair and E. Trigo

The working group on policy level linkages based its
discussion on the presentations made on the firse day of the
workshop, butalso considered the implications for policy-
level work of the presentations made in both the sessions
on scientitic linkages and rescarch-tarmer linkages. The
group did not concentrate on identitying specitic rescarch
tapics, but onattempting to point to arcas where more
intornation is needed and consequently research could be
done protitable. The discussion touched on tour main
areas: rescarch policy formulation, rescarch policy
implementation, the minimum system issue, and finally
resource acquisition and use.

RESEARCH POLICY FORMULATION

Here the discussion evolved out of the concept that
agricultural research and agricultural rescarch policy can
not be considered inisolation of the totality of the
agricultural system. An ettective research policy has to
consider all the factors thac attect tarmers” decisions and at
the same time respond to the country’s development
objectives. Inaway, the policy formulation exercise can be
seen as o balancing act between these two constituencies.
Furthermore, farmers are not an homogencous category
but a highly heterogenous sector and the particular needs
ud how cach grouping behaves with respect to
technology have to be carefully considered if the
technology generation process is going to be suceessful.

Within this arca, rescarch ettorts should tocus on:

* the constraints on the performance ot the research
svstent imposed by inethiciencies in other components
of the agricultural system = eredit, inputs, marketing
price policies, cte.

* mechanisms to tacilitate the participation of the research
svstem in the agricultural policy formulation process.

* mechanism to increase farmers and other sectors
participation in the development of agricultural rescarch

policy.
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The study of success and failure stories was identified as a
possible approach to the study of issues in the arca of
rescarch policy formulation. The study of specific cases
could help (a) constraints on the effectiveness of the

rescarch system coming from other agricultural policy
compenents and services, and (b) identify mechanisms tor
increased participation and better flows of information
among all the different sectors that should be involved in
the policy tormulation process; thatis planters and policy-
miakers, secientists, and the users of research,

RESEARCH POLICY
IMPLEMENTATION

Tt was feltthat itis not enough to achieve or promote better
policy formulation. There is the need to assure congruence
between policy direction and the rescarch activities that are
acually implenented. Again, here the effort should be in
connection with the mechanisms and incentives to guide
rescarchers” behavior in the problem identification and
program development processes.

THE MINIMUM SCALE FOR A
PRODUCTIVE RESEARCH SYSTEM

The scale problem was extremely discussed during the
workshop. As was streesed in the paper by Gamble and
Trigo. the basic problen confronting small countries is the
conflict between resources and needs; between whata
country can spend on research and the magnitude of the
research effortit has to undertake to supports its
agricultural production and needs. An important clement
in this conflictis the tact that the rescarch effort can not be
taken to be infinitely divisible. Quite on the contrary, there
are minimum critical mass requirements in terms of
disciplines and human resources that have to be met if
results are to be obtained. The magnitude of this minimum
critical mass, however, is not known. There have been
several intuitive efforts to estimate it but this is not enough.
Formal work is needed first to test whether ornot thereisa
minimum size of cffort below which no results can be
expected and to establish what are the factors that
determine what that minimum size should be in each case.
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RESOURCE ACQUISITION AND USE

How to expand resources and better use of what resources
are available to a national research system was also
identified as a crucial issue where more information would
be highly beneficial. This was brought to the attention of
the workshop by several presentations and discussed at

9s

length. The idea of coordination and countries working
together to solve common problems or in arcas that they
can not take up all by themselves appears as one of the
alternatives that cannot be overlooked. What is needed in
this respect is an analysis of the available experiences, their
essential operational characteristics, and whether or not
they could be replicated in environments other than those
where they originated.



WORKING GROUP 2
SCIENTIFIC LINKAGES

Participants: D. Boynton, C. Panabokke, J. J. Hardon, M. Wessel, G. Van Dijk, P. Zuurbier

DEFINITION OF LINKAGES

“The continuing relationships in which mutual advantages
are involved™.

SCIENTIFIC LINKAGES
They appear on three levels, at least:
1. Relationships between the international scientific

community and the national institutes in the small
countrices;

1

Relationships between the navional research institutes
on a bilateral basis.

3. Relationships between the scientists.

POINT 1

What we have: — cenures of excellence where
fundamental rescarch is done,
located in the larger, richer
countries;

— international agricultural rescarch
institutes functioning as knowledge
brokers;

— national centres in small countries.

One of the main problemsis the lack of use for the small
countries of the relevant results of supportive research
donc on other places.

What is needed: to create conditions for successful
networks of institutions to improve the linkage between
supportive research and its utilization in small countries.

What we know about these conditions is the importance

of:

(314

- information transfer and the accessability of that
information;

~ researchers qualified to select and interpret the
supportive research results;

— mechanisms for selecting and transferring information;

— informal communication between researchers.

What we need to know: those specific managerial
arrangements that have to be made for linking the
international research community and the rescarchers in
small countries.

POINT 2

What we have: = many small countries familiar with
short-term research inputs on national
scale;

— cxisting cooperation of national
research centers, on a regional level,
around specific problem areas or
commoditics.

One of the pr .blems is the lack of policy and
communication to link the existing national centres within
one country, or on a regional level.

What is needed: favorable conditions for transferring
non-coupled institutes into mildly-coupled institutes, for
information exchange, programming, or even policy.

What we know is the importance of:

— autonomy of rescarchers and their institutes;

- policy differences between national institutes;

— different environments (political, finandial, users) of the
institutes.

What we need to know: specific mechanisms favoring
the linkages between national institutes within one
country, or an a regional level.



POINT 3

What we have:

= All kinds of formal and informal relationships between
researchers and research groups;

~ All kinds of vertical and horizontal linkages between
policy, research management, researchers, and users.

One of the problems is the low efficieney of these
linkages.

What we know is the importance of:
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~ the role of research managers to bring rescarchers
together;

- the role of international courses and seminars to bring
rescarchers and cheir managers together;

— the capacity of researchers to communicate their
research projects;

~ the cultural aspects.

What we need to know: the mechanisms favoring inter-
researchers communication (training, rewards, carcer
planning, project organization and management, research
planning).



WORKING GROUP 3
RESEARCHER/FARMER LINKAGES

Participants: N. Roling, J. Casas, F. Cuevas, F. Doorman, P. Hildzbrand,
J. van Ruiten and L. Box

WHY ENGAGE IN RESEARCH ON
RESEARCH?

The first question to be tackled was introduced by
Hildebrand: * Why engage in research on agricultural
research?”, His point of view was that research on rescarch
is an academic activity. What is needed is practical work,
trom which tarmers can profit. Farming Systems Research
(FSRY is sufficiently developed to be applied. Farmers can
benetit trom such work, and are not likely to do so trom
academice research on research. Casas disagrees; FSR is not
asdeveloped as itseems, some ofits methods may not be as
trustworthy as Hildebrand suggests, and more
information is needed about other approaches as well.
Social scientists can shed light on the ways agricultural
rescarchers do their work, define their problems and
transmit their solutions. Furthermore, he pointed out that
the objectives of farners and farm-workers are not
necessanly the same, because ot different interests.
Rescarchers must become aware of this. Box concludes
that one approach should not exclude the other.
Straighttorward application ot FSR, without adequate
evaluative research, may not be good tor science, nor tor
agricultural development. There are serious questions
about the relatively quick (and possibly clean) methods
with regard to their validity and reliability. Theretore it
would be good to know it and how itis possible to make
shorter surveys, in contact with farmers, to analyse
tarmers needs, and to make good proposals tor an
agricultural policy, rescarch or extension.

On the other hand, one should not engage in research tor
rescarch's sake, If this new ticld is to make its case, it is by
showing that its conclusions stand the tests for refevance to
problens experienced by farmers, rescarchers, or both.

PROBLEM AREA 1: CONFLICTING
INTERESTS OF FARMERS AND
GOVERNMENTS

Cuevas introduced the problematic of defining interests of
different groups or categories. In particular, the interests of
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national governments may not coincide with those of
particular categories of farmers, as was shown in the case of
ratoon cropping in the Dominican Republic. R..carch
should establish both sets of priorities and me ate.
Involving farmers in research may allow identification of
constraints,

Réling reters to the work by Birgegard on the
hicrarchization of problems. All categories or interest
groups have limited views on the future (researchers not
excluded). These different hicrarchizations should be
transmitted to policy makers, to make diemaware of the
particular rationality of the groups concerned.

More rescarch is needed on the ways in which problems
are defined by different participants in agricultural
developmient, and how these problems can be tackled.
Although certain methods and techniques are available,
more information is needed on particular cases of
successful problem identitication and translation into
agricultural rescarch programs.

PROBLEM AREA 2: POWER
RELATIONS IN RESEARCH
PRIORITIES

Raéling states that it is one thing to identity the problems,
and another to have them researched. The question is:
“How can farmers exert some influence on research
programs?” Casas refers to the important tunction of
organizations like cooperatives in this respect. In France,
he became aware of their importance, since the rescarch-
demand function was integrated into these institutions,
One might formulate this question in somewhat more
general terms and ask: *What have been the cases of
technology generation considered suceesstul by both
public and private interest groups, and what was the role of
tarmiers” interest groups?™ Case studies are suggested for
diftferent types of technology generation, involving
different types of farmers® organizations. How did
rescarchers work together with farmiers” organizatons,
and on what basis? A distinction is made between special
purpose, or commodity oriented, farmers” organizations,



and general interest groups. Case studies are suggested on:

- coffee and rice growers associations in Colombia;

= general purpose organizations in the Dominican
Republic and their effeets on particular research
programs (such as rice);

- cooperatives in France,

~ general purpose vs special purpose organizations, and
their effects on potato research in the Netherlands.

PROBLEM AREA 3: WHAT IS THE
PLACE OF AGRICULTURAL SCIENCE
IN SOCIETY?

Agricultural science has not been the object ofmany
studies, compared to other tields of science such as nuclear
physics or geneties. Much more is known about
technology development in these tields than in agriculture,
Nevertheless, great contributions have been made, as was
shown by Van der Zaag in his case on potato research in the
Netherlands.

Oneshould also be aware of the methods used, and resules
obtained, in these adjoining tields. Adequate attention
should be paid to philosophy and history of science.
Paradigms and models operative in agricultural science,
and the chenges they undergo, are suggested as case
studies.
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PROBLEM AREA 4: WHAT ARE THE
CHANGING RELATIONS BETWEEN
RESEARCH AND EXTENSION
SERVICES?

Many countries are evaluating their extension services and
the programs they have provided, New functions are
attributed to the extension services, such as the generation
of reverse transfer of information (from farmers to
rescarchers and policy makers).

In what ways can extension services be converted into
productive agents of reverse transfer? The case of the
Dominican Republic is mentioned as one in which this
process is currently taking place.

PROBLEM AREA 5: FARMER-
RESEARCHER COLLABORATION IN
FIELD TRIALS

The whole area of on-farm trials, adaptive trials, ctc., was
not discussed due to lack of time. However, it is an arca of
vital interest. Case studics, evaluating different modes of
farmer participation in experimental trials, are needed:
conversely, more should be known about possible
rescarcher participation in informal trials pertormed by
farmers.



AGRICULTURAL RESEARCH POLICY AND ORGANIZATION
IN SMALL COUNTRIES

Summary of Researchable Topics

L. De La Rive Box, and J. Van Ruiten

Agricultural University
Wageningen, The Netherlands

BACKGROUND

There is still a large number of food deficit countries.
Possibilitics of cxpanding agricultural production by
bringing more suitable land under cultivation are
becoming scarce. Henee, increased food production will
largely have to result from improving the yield per hectare,
which requires continuous advancements in agricultural
production, agricultural policies and appropriate
agricultural technology. A spedial problem is presented by
nunierous snall countries which lack both financial and
human resources to attain the research capacity required
tor national agricultural development. There is growing
awareness that standard organizations for agricultural
research, characterized by a broad coverage of all or most
basic requirements of agricultural production systems ona
national basis, are outside the financial reach of many of the
smaller countries, now and in the future, There seems to be
a general lack of viable altemative research structures
appropriate tor such situations.

The aim of the workshop on Agricultural Research Policy
and Organization in Small Countries (hereatter called the
Workshop) was to analyse problems inherent to the
development of agricultural research capability. Such an
analysis might suggest ways to obtain more systematic
information on how agricultural development policies,
requirements of agricultural production systems, and
avaiable resources, influence the nature of agricultural
rescarch systems.

One of the objectives of the Workshop was to produce a
list of researchable topics in this field.

The seeretariat examined all suggestions made during th
Workshop and thereafter. On this basis, we have tried to
make a list of issues which satisty three critenia:

a) Relevance, as evidenced by the fact that they were
mentioned by inore than one persor during discussions;

b) Coherence, or association with the general topics of the
Workshop;

¢) Rescarchability, or possibility to formulate itinto a way

that can be studied, given the present state of
knowledge and the resources available,

METHOD USED

The following steps were followed:

1) Two persons kept note of all suggestions made during,
and after the Workshop; this provided an initial list;

o
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All discussions during the workshop were tape-
recorded; we noted from these tapes all suggestions not
previously written down. This gave a second listing;

On the basis of these two lists, with a total of about 150
suggestions, we selected a number of issues on the basis
of the mentioned criteria. This list was discussed with
members of the editorial committee and can be found
below. We have reduced the list to a small number of
topics (13), to make it casier to handle. fr was aiso felt
that some consistency was needed between the topics.
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The authors have therefore taken somie freedom in
defining the topics.

LIST

Throughout the workshop, participants called for case
staties on specific topics. [t was telt that very little was
aaowi, and that more general knowledge needed to be
based on more case studies.

Case studies vy themselves, however, may provide data
which are not comparable. It is necessary to set these cases
in a more general framework, whicls allows for
comparison and analysis.



Therefore, we have defined 13 general topics for rescarch,
and indicated the type of case study which could b
profitable. [t is hoped that such studiss can be undertaken
by participating institutions, and that ti.. 1esults can be
discussed in periodic seminars, in view of compadson and
analysis.

TOPIC 1- REGIONAL NETWORKS

In all research systems, international linkages occur. In the
case of smaull countries, a specific form of intemational
linkage is the regional network, such as the West African
Rice Research Collaborarion, or the association of Central
American and Caribbean countrics in CATIE. What were
the original objectives of these networks? Under which
conditions have they operated? How do participating
mstitutions evaluate the results? Why is it that among
European Community member countries a coordinated
agricultural research svstem has not emerged? Case studies
could be mad: of the two networks mentioned, and others
like CONOSUR and PRECODEPA. I other words: we
must identify and study suceess and fatlure cases, to
identify possible problems and solutions.

TOPIC 2 - NETWORKS AND IARCS

Most conntries have developed some type of contact with
anTA L Cover the past decade. From the perspective of the
country, which types of relatons (like instruments of
communication, coordinatic 1 ind research programming)
have proven effective, and which not? The small country
perspective is impeortant, smee other studies are undertaken
through the TARC system from their point of view:,

Case studies to be undertaken in the same type of
countrics mentoned under point 115 possibly even in the
VOry same countries.

TOPIC 3 - BILATERAL
ARRANGENIENTS

Many national research institutions have developed
bilateral arrangements with research institutions abroad,
both for training and for research programs. North
American universities, for example, long have had
standing programs in South American countries, What
nave been the results of such bilateral arrangements, when
compared to arrengenents channeled through IARC's?

Case studies on aspects of this question have been
conducted by individual donor countries, but zould be
complemented to provide a full picture of the effects of
particular bilateral arrangements. In this category, the
work of foundations and other aid agencies could also be
included.

TOPIC 4 - PROBLEM FORMULATION

Before a problem is formalized into a research design, it has
generally undergone several stages of reformulation. On
the whole, little is known about the ways in which
agricultural rescarchers pick their problems. Whatare their
personal objective? Why have reseachers picked problems
to be studied, how has the problem definition changed
over time, and what has been the influence of different
institutions or interest groups on problem formulation and
priority setting? Furthermore, what are the hidden
assumptions about the role of the researcher in the different
types of research? What is the justification for the different
techni. s used in assessing the needs of various client
gronps? How are the interests of governments made to
tally with the interests of the different client groups (such as
farmers)?

Studies on this problem have been conducted in the US,
but would merit replici.tion in other reseach systems,

TOPIC 5 - SOLUTION EVALUATION

The path from initial research finding to final farmer
recommendation is a long one. Until recently, evaluations
concentrated on the effectiveness and efticiency of
unidirectional transfer, such as often is assumed in
agricultural extension. Recent experiences suggest that
solutions are continuously adapted, and that simple
transfer is the exception. In what ways do agricultural
rescarchers interact and communicate with other parties
(institutions, interest groups or individual farmers) to
adapt their reccommendations, and in what ways did this
affect their research planning?

Farming Systems Rescarch and Extension studices have
examined certain aspects of these questions. Case studies
on changes in particular research programs are needed, to
see in what way s researchers contributed to the adaptation
of their initial reccommendations, and in what ways
feedback from third parties contributed to changes in
research policy or programming. Furthermore, on the
policy level, obstacles must be identified which hinder the
flow of problens and solutions between the policy and
rescarch level. What are the best procedures to suppress
these obstacles?

TOPIC 6 - AGROCLIMATIC ZONING

Climatic and soil classification, for relatively small regions,
could be a way to focus more attention on to the results of
local investigations. It would make comparison of
different arcas much more useful and realistic, Also, it



could be a base for sudo~<conomic studies. Specially for
small research sytems, a generally accepted system of
agroclimatic zoning would be an attractive proposition.

TOPIC 7- PRIVATE OR PUBLIC
AGRICULTURAL RESEARCH

Most discussions deal with public agricultural research
systems. Both in poor and in rich countries there exists a
sizeable, and possibly increasing, participation of the
private sector. This participation is mainly confined to
high value crops, rather than to basic food crops. What is
the division of labor between these two sectors in
particular research organizations, and what are the weak
and strong points of each, that planners should keep in
mind? Which are the policies small countries should
follow, to get the maximum benefit from private research
and developmen: activities? Or are the only beneficiaries
just one or a few enterprises? What doces it mean for the
type and quality of contacts that a rescarcher has with the
“outside world”, and how does this influence his
objectives and motivations?

Studies are available on the macro level, especially with
regard to the negative effects of transnational companies
entering the ficld of agricultural research and development.
Little knowledge hs available on the effects of smaller
companices, finctioning at the national or local level.

TOPIC 8 - RESEARCH
ORGANIZATION IN CAPITALIST AND
SOCIALIST ECONOMIES

Most of the literature on agricultural research organization
deals with OECD countries, and a few large states in the
Third World. Little is known about the Second World.
Since many Third World Countries have state-dominated
cconomices, not unlike the socialist countries, more needs
to be known about the structure, specitic problems and
effectiveness of rescarch systems in such countries.

Studies on the larger socialist countries (USSR, China) are
available, but material on the different serategies of smaller
socialist nations, (Poland, Cuba, Hungary) is lacking.

TOPIC 9 - FARMER PARTICIPATION
IN AGRICULTURAL RESEARCH
POLICY, ORGANIZATION AND
EXECUTION

Existing studies sugyest that farmer participation is higher
in the rich than in the poor countrics. Substantial
differences exist, however, according to type of research

(different crops have diflerent degrees of participation) and
to country (high participation among US wheat
cultivators). In what ways is the involvement of this
particular group desirable and possible, aside from the
issues already mentioned under other points? What have
been the cases of successful wechnology generadon, and
what has been the role of farmers’ organizations in this
respect? Why is it that in some environments the channels
between organized farmers and researchers seem to
develop better than in others? Farming Systems Research
studies have provided initial clues, especially relating to
Latin American research systems. More work isneeded on
Africa and Asia, and on the rich countries.

TOPIC 10 - MANAGEMENT OF
RAPIDLY CHANGING BUDGETS FOR
AGRICULTURAL RESEARCH

A number of poor countries have experienced rapid
increases in their budgets, through allocations based on
loans or gifts. The contrary occurs in many rich nations,
where substantial budget cuts are the order of the day. In
what ways do especially poor countries or organizations
manage these rapid changes and maintain, orimprove, the
quality of the output?

A paucity of studies in this topic is signalled.

TOPIC 11 - MINIMUM SCALE

Given the limited (financial, human) resources in small
countries, what is the minimum scale of an effective
research operation, considering the diversity of
agricultural production in the topics? In this respect, the
following question is relevant: how could lower linits be
established in basic and applied rescarch? In addition to
fixing lower limits in basic research, it would be essential to
ascertain what kinds of such rescarch really need to be
done, which is not already available in other countries (see
also point 6).

Case studies could be suggested in different types of small
countries (rich and poor; small, or very small; agricultural
export oriented, or oriented to local markets).

TOPIC 12 - CONVERSION OF
EXTENSION SYSTEMS

Many developing countries have invested large sums in the
development of agricultural extension systems, The



effectiveness of these systems has been called into question,
and presently many states are reviewing their extension
systems. One serious question deals with the possibility of
promoting reverse transfer of information, from the
farmer to those who are in charge of agricuttural
development. To what exeent have successful
transformations been made, and what are possible models
for cooperation between the research and extension
services, considering the important role of private
enterprise in many countries? A second question concerns
developmentof farmers procedures to identify and explore
new knowledge. Is this possibly an alternative to
dissemination of information?

Reseach programs are being developed in the field of
extension eduestion; linkage with these programs is called
for.
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TOPIC 13 - SOCIAL SCIENCE
CONTRIBUTIONS TO
AGRICULTURAL RESEARCH

Sucial scientists play an increasing role in agricultural
rescarch, both in the generation and in the transfer of
technology. Their participation is implicit in many of the
previously mentioned points. What have been the
contributions made by social scientists, and under what
conditions can a profitable integration with technical
disciplines take place?

Studies are available on social science contributions in
IARC's; much less is known about their participation in
smaller scale research systems, for exansple, in cooperation
between experimenting farmers and scientists.



