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SUMMARY

The U.S. Agency for International Development (AID) and
its predecessor agencies have assisted the less developed coun-
tries in establishing and strengthening agriculitural research
systems for over 30 years, and the United States is a major
contributor to international agricultural research centers.
Current AID policy reaffirms the Agency's long commitment to
agricultural research, an activity to which AID devoted over
$140 million in 1981, nearly 20 percent of its appropriation
for agriculture, rural development, ana nutrition.

Because agricultural research continues to be a priority
activity, the Bureau for Program and Policy Coordination,
through its evaluation program, was asked to examine what les-
sons were learned from AID's past experience and suggest how
they can be incorporated in the Agency's policy, planning, and
implementation activities. This assessment is based on an
analysis of available project evaluations, field evaluations by
interdisciplinary teams of the impact of AID-funded projects in
eight countries, and discussions among AID officers, host gov-
ernment officials, and experts from the agricultural research
community during a three-day workshop.

The USAID assistance to reg.ional and natioenal research
institutions has been found to be highly successful in training
researchers and establishing or expanding research facilities,
but the effectiveness and sustaina’.ility of research activities
have often been hampered by managerial insufficiencies and by
unfavorable government pclicies, as well as by an inadequate
awareness of conditions in farming households.

The key recommendations that emerge from tiese studies are
as follows:

1. Host Government Commitment and Support to Research Is
Essential,.

A real, long-term commitment to agricultural research on
the part of the host government determines the sustainability
of a research project as well as (indirectly) the utilization
of research findings. Therefore, a continuous dialogue among
peliticians, administrators, and researchers will greatly in-
crease the likelihood of adequate support to research. This ia
more likely to occur if the potential benefits of research pro-
acrams for the government are clearly demonstrated, Research
institutions will be more effective i{f their mandate and au-
thority are clearly defined and agreed upon with the hcst
governnent,



2. Technological Solutions Alone Cannot Solve Problems
Which Bave Political, Economic, and Social Dimensions.

Government policies and infrastructure determine in part
whether farmers can and will adopt improved technology and
practices, and whether necessary support services will be in
place and effective when needed. Therefore, agricultural re-
search programs should be selected within a much broader rural
development policy and planning framework.

Technological changes can have negative as well as posi-
tive impacts on rural household incomes and well-being, and can
sharpen inequity among househclds if adoption is dependent upon
a resource which is unequally distributed.

3. Research Should Be Farmer-Oriented.

If research activities are to increase the productivity of
food producers, the program designers and researchers, as they
establish the research program, should be aware of and under-
stand the existing farming systems and local agroecological and
economic conditions, and the resocurces available to the farm-
ers. This requires that some of the research activities be
interdisciplinary and include bn-farm research. It will be
essential to establish, maintain, and use a two-way information
system among researchers, extension service agents, and the
farmers. Official linkages and feedback mechanisms among in-
stitutions and government entities with responsibilities in
research, extension, and the provision of services to farmers
should be established; they should also be established with the
educational institutions which train the researchers and exten-
sion staff.

4. Inadequate Management of Limited Resocurces, Especially
a High Rate of Attrition Among Skilled Staff, Can
Undermine the Effectiveness and Sustainability of an
Otherwise Satisfactory Program.

Training skilled researchers has been found to be the most
successful component of many research projects, but the train-
ing provided should be adapted to the realistic needs and capa-
bilities of the country, in choice of discipline, level of edu-
cation, and timing of the training. Training provided under a
project should be scheduled to complement its technical assis-
tance. Returning trainees should be assured of satisfactory
material, professional incentives, and rewards comparable to
those offered to other public servants,

National research institutions should not function in iso-
lation, but should maintain an active network of information
exchange with other national institutions in comparable ecolog-
ical zones, as well as with international research institutions.



5. Coordination Among Researchers and Other Development
Actors, From Farmers to Politicians, Is the Key to
sSuccess.

Most of the issues outlined above share a common solution:
coordination and information flow. A research system will be
most effective if the many actors who influence its success
(defined as the generation of improved technology that is
adopted by farmers and increases food production and incomes in
the country) are involved in a network in which their needs are
identified and through which the interaction between different
sectors of development are as synergetic as possible.

In many countries, the main difficulty in activating such
a network will be cultural, If the food producers are not
recognized as full members of the network, it will remain
insufficient. 1If the administration is highly centralized, if
a top-down, authoritarian approach to management is maintained,
the exchange of information will be hampered. Dcnor institu-
tions are part of this network by the very act of deciding
which activities they will support.

The importance of coordination is not specific to re-
search, but it may need particular emphasis in research activi-
ties because of the frequent assumption that science functions
in a world separated from daily reality. The food problem
exists in the real world of the small farmers, in the real
world of imperfect economies, and that is where the success of
any research program is tested. The remarkable contributions
of research to food production have been amply demonstrated all
over the world. Researchers will meet the challenges ahead if
the political and administrative structures and systew.s in
which they function make it possible for them to do so.






I. AGRICULTURAL RESEARCH AND DEVELOPMENT

A. Research, Food Production, a~d Population Growth

The Green Revolution has demonstrated that high~yielding
varieties of food crops and improved technology could lead tu
increased productivity in the less developed countries {LDC).
The overall rate of increase in food production in the LDCs
from 1961 to 1976 averaged 2.6 percent per year. While this
is a remarkable achievement, in more than half these countries
the increase in food production has not kept pace with popula-
tion growth, so on balance the situation is worsening. This is
especially true in Africa, the only region with a net loss in
production per capita (see Table 1). Food production must now
increase by an average of at least ¢ Bercent per year if con-
sumption needs are t> be met by 199Q.

Table 1. Agriculture Production Indices
Per Capita, 1970, 1975, and 1980
(1969-1971 = 109)

Country 1970 1975 1980
Africa 100 95 89
Latin America 100 103 108
Asia 101 105 107
Near East 98 104 101
World 100 103 104

Source: Food and Agriculture Orqanization, Production
Yearbook 1980.

lpachman and Paulino, 1979, p. 13.

20ram et al., IFPRI No. 10, 1979.
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Furthermore, researchers have found that the generation,
adoption, and results of improved agricultural technology are
complicated by economic, political, social, and institutiomnal
constaints both at the farm and the national levels. More
funds and more technical assistance do not necessarily solve
these problems, even if it were feasible to increase the
amounts involved in assistance to LDC research institutiosns.

The world's annual expenditure on agricultural research
now stands at $5,000 mislien, about double what it was in 1975
in constant 1975 terms,” and about $1,600 million of that
amount is spent in the less developed countries. Oram and
Birdlish computed the amounts and distribution of expenditures
on agricultural research in 47 less developed countries, to-
gether with the total number of agricultural scientists in each
region {see Table 2).4 They point out that total expenditures
seem to have stagnated since 1978-1979. The trend begqun in the
early 1970s may be changing, especially as most donor countries
face internal economic difficulties.

Much effort has been directed toward institution-building
and training at the national level, and an effective network of
international agricultural research centers has been estéb-
lished. 1In the context of increased need, a well-establiczicd
research network, and possibly limited financial resources, it
behooves agricultural scientists and rural developmett special-
ists to learn from past experience so that future financial and
human investments in agricultural research are s productive as
possible.

B. AID's Assistance to Agricultural Research

USAID and its predecessor agencies have assisted agricul-
tural research in less developed countries for more than 30
years. During the 1950s, the emphasis was on transfer of
Western know-how, characcerized by assistance to extension
services and training institutions, especially universities.
As evidence mounted that Western know-how was not always suc-
cessful in the agroeconomic context of most LDCs, the emphasis
shifted in the 1960s from extension to assisting national and
regional research institutions through training and technical
assistance, and by providing these institutione with adequate
facilities. During that period, the achievements of the Green
Revolution demonstrated that agricultural research that was

3world Bank, 1981, p. 16.

40ram and Bindlish, 1981, p. 81.



Table 2.

Change in Expenditures on Agricultural Research and Numhers of
Agricultural Scientists for 47 Countries,

1971, 1975, and 1980

$ millions Percentage Number oi Percentage
(constant 1975 terms) Change Scientists Change
Reqion1 1971 1975 1980 1971/75 1975/80 1971 1975 1980 1971/75 1975/80
South Asia (5) 41.2 73.3 139.7 78 91 2,529 6,120 12,293 42 101
Seutheast/East Asia (5) 28.0 46.7 101.0 67 116 2,285 4,400 5,830 99 31
N. Africa/Middle East (5) 21.9 21.9 35.1 -1 60 1,432 1,163 1,375 -21 18
west Africa (6) 141.8 86.5 112.5 107 30 915 3,239 1,897 154 ~-42
East/Southern Africa (5) 18.0 18.9 27.9 5 47 513 605 861 18 42
Central America/ 18.6 22,7 59.9 22 86 967 1,393 1,680 44 21
Caribbean (11)
South America (10) 110.1 160.4 342.8 46 214 4,100 5,291 5,939 29 12
Total (47) 279.8 430.4 818.9 54 90 12,741 22,251 29,875 74 33

'Figures in parentheses dennte the number of countries

Seurce: Oram anz Bindlish,

1981.

in each region.



focused on commodity improvement (e.g., breeding rice varieties
whose yields were highly responsive to nitrogen and water
application) could indeed lead to production breakthroughs in
the less daveloped countries.

Since the.1970s, U.S. assistance has focused on smallhold-
ers and landless farmers. The Poreign Assistance Act (Section
103a) specifically requires that AID-assisted agricultural re-
search programs be adapted to the needs of small food producers
and include on-farm testing. The current AID policy on Food
and Agricultural Development (AID Policy Paper, May 1982) reaf-
firms the Agency's long term—commitment to research, citing as
one of the major areas of commitment of U.S. assistance the
"develop[ment of] human resources and institutional capabili-
ties, especially to generate, adapt, and apply improved science
and technology for food and agricultural development” (emphasis
in text, p. 2).

The policy paper recognizes the need for long-term assis-
tance and the importance of training, institutional develop-
ment, and policies that en.ourage the small farmers and private
entrepreneurs to increase agricultural productivity in their
country. Specific recommendations for impleimmentation of AID
policy are developed in the Agency's Strategy Paper for Food
and Agricultural Development.

In 1981, USAID allocated about 20 percent of its appropri-
ation for agriculture, rural development, and nutrition to
agricultural research (see Figure 1). The actual expenditures,
which fluctuated considerably over the last few years, have
ranged between 13 and 19 percent of all appropriations for
agriculture. The funds, which include a contribution to the
international agricultural research centers, are about equally
divided between centrally funded and regional bureau- and
mission-funded projects (i.e., projects coordinated directly by
the Science and Technology Bureau of AID/Washington and those
coordinated by the regional bureaus). Projects funded through
the Science and Technology Bureau are usually specific research
activities in a commodity sector, while projects funded through
the regional bureaus and missions usually focus on institution-
building and human resource development.

Funding levels for the regional bureaus are tending to
increase. Currently, 24 missions have included agricultural
research as an area of particular importance in their Country
Development Strategy Statements for 1983, and the Africa and
Asia Bureaus have given clear priority to agricultural research
for their future programs. The Asia Bureau, which has a long
history of agricultural research activities, is conducting a
review of its past experience in agricultural research (Asian
Agricultural Research Review); results available to date are
presented in Section II. ‘The Africa Bureau, conscious of the



Figqure 1. U.S. Agency for Internaticnal Development,
Agricultural Research Appropriation, 1978-1981
(in thousand U.S.$)
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particularly difficult situation in African nations, has re-
fined its strategy for agricultural research to incorporate
some of the lessons from experience which are substantiated in
this document, in particular, the AID long-term commitment to
strengthening national agricultural reszarch institutions; the
need for coordination and feedback among scientists at the
regional level; the advantages of farming systems approach to
research; the importance of linkages between research, exten-
sion, the farmers, and education activities; and the necessity
of providing support services to the farmers.

II. PAST EXPERIENCE: THE EVIDENCE

AID activities in agricultural research car be documented
through the routine evaluations conducted for each project and
through special studies and evaluations conducted for projects
or programs of particular interest to AID. Examples of these
are the series of eight impact evaluations cocrdinated by the
Bureau for Program and Policy Coordination, Office of Evalua-
tion, Studies Division (PPC/E/S), as part of this review of AID
experience, and an in-depth evaluation of selected Asian
countries coordinated by Frofessor Vernon Ruttan for the Asia
Bureau.

AID officers and contractors have also accumulated much
experience and wisdom which is not recorded or published.
Discussions among evaluation teams, members of the Intra-Agency
Agricultural Research Working Group, and the participants to
the Workshop on Impact of Agricultural Research have been
incorporated throughout this report.

The evidence from past experience will be summarized in
this section as the basis for the discussion of key issues and
lessons learned for agricultural research activities which is
developed in Section III.

A. The Findings of Eight Impact Evaluations

1. Evaluation Methodology

In addition to a comparative analysis of existing evalua-
tion documents for all completed AID projects, eight projects
were selected for field evaluations. The decision was made to
limit the evaluations, for the time being, to projects funded
through AID's missions and regional bureaus: two in Africa,
three in Asia, two in Latin America, and one in the Near East.
The projects provided some form of assistance to national



(five) or regional (three) institutions, and all except one
(Guatemala) had been completed pricr to the impact evaluation.
However, AID has continued to assist some of the institutions
afcer the projects evaluated here had ended.

The basic characteristics of each project (compiled from
the impact evaluation reports) are listed in Table 3. For ease
of presentation, each project will be referred to by its loca-
tion. Each project was evaluated by an interdisciplinary team
(see list in Appendix B) during a visit of about four weeks.
Agriculturalists, economists, social scientists, and develop-
ment generalists were present, with each team including cne or
mora AID officers. Outside consuliants joined the teams where
the necessary expertise was not available within AID at the
time of the evaluation. Every team included memkters with pre-
vious experience in the country and with knowledge of a local
language.

To assess the impact of the project, each team interviewed
a sample of farmers as well as researchers and administrators,
spent a minimal time in the capital city, and traveled in rural
areas. The main goals of each evaluation were as follows:

-- To determine whether the institution that h:d received
assistance was functioning and whether the researchers
who had received training were active in research

-- To assess the quality of the research program and its
applicability in actual farming conditions

-- To determine the extent to which research findings
have been adopted by farmers, “ow food producers have
been affected by the new technology, and why

Each team had a common list of topics to cover as a frame-
work for its inquiry, but individual scopes of wcrk were drawn
up because of the great diversity of project strategies.

2. Kenya

The Crop Production and Research Project, the starting
point of this impact evaluation, was only one among many activ-
ities funded by USAID and other donors which led to the breed-
ing and dissemination of hybrid maize lines in East Africa.

The first hybrid, bred at the Kitale Research Station in 1964,
produced a 40 percent ircrease in yields. 1It has been widely
adopted by both large and small farmers, in spite of the fact
that seeds need to be purchased every year, because no other
changes in practices were necessary to obtain a significant
increase in production.



Table 3.

" N |

Characteristics of Eight AID Project Impact Evaluations

Title and No.

Project Funding Implementation Institutions Date of of Fvaluation

Location Program Title (in miilions) Datesg Assisted Evaluation Report

Kenya Crop Prutuction and §2.2 1969-1981 East African December 1979 Kitale Maize: The
Research (618-0€44, Community Limits of Success
618-0657) {No., 2)

Central Small-Farm Cropping AID grant, 1975-1979 Center for Trop- February 1980 Central America: Small

America Systems (595-0064) $1.633 ical Agriculture Farmert Cropping System

Research anc (N2. i4)
Training (CATIE)

Guatemala Food Productivity and AlDb, $1.7 1375--19079 Institute of Agric- October 1979 Guatecmala: Development
Nutriticn Improvement (plus $1.0 in culiural Science and ot the Institute of Agri
(520-11~130-232) earlier projects) Technulogy (ICTA) cultural Science and

Technology and its Impact
on Agricultural Research
and Farm Productivity
(No. 27}

Korea Agricultural Research Loan, $5.0 1974-1980 Office of pPural January 1982 Korean Agricuitural ke~
Project (DLC/P-2014, Korean contribution, Ceveluprent, search: The Inteygration
489-11-088) $3.124 Ministrv of Agricul- of Research and Extension

ture and Fisheries (No . 10)

Nepal Food Grain Techrology: About $20.0 total 1957-1974 Ministry of Foud and January 1982 Food Srain Technology:
Agricultural’ Research Agriculture, with Agriculturail Research
in Nepal (367-11-110-054, assistance to five in Nepal (No. 13)
367-0054) research stations

Thailand, Agricultural! Development, AID, $6.272 1966-1575 Thai Phra Agricu'- February 1981 Agricuitural Research in

Northeast Agricultural Research Thai Gouvernment, tural neasearch Cencer Northeastern Thailand

Regioun (493-11-190-180.2) $6 .8 (No. 34)

Tunisia Accelerated Cereals §1.715 1967-1977 Office of Cereals April 1982 Tunisia: Th: wheat
Production (654-0205.1) Development ?’rogyram
and related regional (in preparation)
projects (698-0173)

West Africa Wwest Africa Rice Devel- + 7D, $5.166 1975-1980 West Africa Rice October 1981 West Africa Rice Re-

opment Association: Rice
Research and Development

(698-11-190-382, 698-0382)

WARDA, $C.3
(in kind)

(first phase)

bevelopment Asso-
ciation (WARDA)

sea,ch and. Development
(No. 44)




As a result, maize production increased and Kenya has come
close to self-sufficiency in this staple food. The report
states that production increase could have been higher, how-
ever, had the Kenyan Government strengthened its marketing and
storage infrastructure to handle crop surpluses, and had nec-
essary inputs, especially credit and fertilizer, been available
in sufficient quantities. The private sector did play a cru-
ciai rcle in the rapid dissemination of the hybrid; the Kenya
Seed Company assurad seed multiplication and distribution,
while shopkeepers actively promoted the new hyrbrid.

As hybrid maize became more widely adopted, AID attempted
to assist the East African Agriculture and Forest Organization
in developing a research institution capable of coordinating
varietal trials of hybrid maize and other crops and of dissemi~-
nating the_results among African scientists in the East African
Community.5 This effort resulted in the identification of
improved hybrid maize with better potential than the original
one, but other technical components of the projects were not
successful. They included developing varieties suitable for
low rainfall areas and improving maize protein quality, a topic
which has been found especially difficult elsewhere.

As institution-building programs, the three projects were
failures, not simply because of the break-up of the East African
Community, but because from the beginning, each country had
avoided sending scientists to the regional institution. The
national research programs did not receive sufficient support
from their governments either, so the few African scientists
were not encouraged to stay with the research institution. Few
Africans were trained under the projects, and at the time of
the impact evaluation (1979) the breeding program had all but
died out after departure of the last American breeder.

Thus, the Kenya report presents the case of research
results being widely adopted, in spite of some unfavorable
nationwide economic ceonditions, but little permanent research
capacity remaining after some 15 years of technical assistance
with limited training.

SThis was Jone under the Annual and Crop Production (618-11-
110-644) and Major Cereals and Legume Improvement (618-11-130-
652) prcjects from 1969 to 1972, and under the East African
Community Food Crop Research (618-11-110-657) from 1972 to 1977.
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3. Central America

The Small Farmer Cropping System project was implemented
from 1975 to 1979 through the Center for Tropical Agricultural
Research Training (CATIE) so that scientists from CATIE could
"develop and demonstrate an innovative multidisciplinary metho-
dology for doing research on the cropping systems of the small
farmers of Central America."” Both institutional and technical
results were expected from this project: development of a
regional institution capable of coordinating on-farm research
and training programs well adapted to the needs of the small
farmers, and some improved croyping systems adapted to various
ecclogical zones in the region, which could then be tested and
promoted by the national institutions.

The impact evaluation was conducted in 1980. At that
time, it was evident that the program was successful in devel-
oping methodologies for on-farm cropping systems research, but
only one set of recommendations had yet been verified on a
large scale before dissemination. The expected institutional
results had been reached, with CATIE providing the necessary
training program and coordination with national institutions.

The evaluation report discusses two sets of problems: the
division of labor between the regional institution and its
national counterparts, and the importance of socioeconomic
factors. The project called for the regional organization to
survey traditional practices and identify improved cropping
systems, which the national institutions would then verify and
disseminate. The team found this division arbitrary, as btoth
the regional and national institutions would benefit from coop-
eration., The team also emphasized the importance of taking
into account socioeconomic factors in planning and implementing
both research and extension programs. This requires a fully
multidisciplinary effort, with social scientists and farm man-
agement specialists, as well as agriculturalists.

A recent (April 1983) evaluation of current AID assistance
to CATIE confirmed that farm-level research is still on-going
in spite of the political instability in the region. It does,
however, confirm the impact evaluation concern about the very
limited outreach program through the extension services in the
national systems.

4. Korea

The Korea Agricultural Research project (1974-1980) aimed
at strengthening an existing research capacity within the
Ministry of Agriculture and Fisheries with a $5.0 million loan.
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It included training, some equipment, and technical assistance,
but no new infrastructure. The training component was found to
be the most useful, and long-term technical assistance the
lea=zt. The spread of high-yielding rice varieties has been
very rapid in Korea, largely because of the effectiveness of
the extension service and the hierarchical social tradition.

By 1975, Korea reached self-sufficiency in rice. This success
backfired in 1979 and 1980, however, when disease followed by
unfavorable temperatures greatly lowered production. The re-
port questions the wisdom of relying heavily on any one variety
of a staple crop and points out that this vulnerability stemmed
in part from the very strength of the extensicn service, which
assured a rapid diffusion of the Tangil variety before cold-
resistant varieties could be develcped. The report also raiscs
questions regarding the choice of other <rops for research
activities, aven though some of these crops (wheat, soybeans,
and potatoes) are not economically well adapted to the farming
community, partly because of the price structure.

5. Guatemala

The Food Productivity and Nutrition Improvement project is
one of several projects since 1970 that has provided assistance
to the Institute of Agricultural Science and Technclogy (ICTA)
in Guatemala. This project had both institutional ana :echni-
cal objectives.

The project has been successful in strengthening the re-
search capacity of ICTA through training and technical assis-
tance. With the assistance of experts from international
agricultural research centers and support from the Inter-
American Development Bank and the Rockefeller Foundation, as
well as that of USAID, ICTA has developed new varieties of
maize, beans, and sorghum and has tested them under farm condi-
cvions with the participation of local farmers. Improved farm-
ing practices have been identified, and a seed service has been
organized which provides a regular supply of good guality,
improved seeds,

ICTA is an unusual institution among those evaluated in
this series because it has responsibility for research and for
"determin{ing] farmer acceptance or nonacceptance by introduc-
ing these new technologies to farmers directly and iEgorpor-
ating farmers evaluations into the research effort." The
existing extension service within the Ministry of Agriculture
retains responsibility for large-scale dissemination. Research

16peport No. 30, p. 4.



personnel work in close cooperation with collaborating farmers
to test new varieties and farming practices in real farm condi-
tions, and to draw upon the farmers' knowledge in identifying
possible areas for improvement.

The evaluation report notes the success of the ICTA ap-
proach, stating that "ICTA has come to represent a new model
for agricultural research that planners and researchecs in
other countries are studying and attempting to rerlicate. If
there is continued and increased support from the Government of
Guatemala, 15 will be able to sustain and expand its present
activicies." This note of caution stems from some problems
caused by the Government organizational structure. Researchers
are penalized under the existing salary schedule, resulting in
a high attrition rate among ICTA personnel.

As could be expected from its very mandate, conflicts have
arisen between ICTA and the extension service, since the divi-
sion of labor between the two is unclear. At the time of the
evaluation, the “wo institutions were discussing a more coordi-
nated approach to their activities.

6. Nepal

The Food Grain Technology project in Nepal was the longest
among those evaluated, lasting from 1957 to 1974 (a follow-on
project is still being implemented in 1983). This project also
had the largest budget (about $20.0 million total); it included
training, commodities, infrastructure, and technical assis-
tance.

While the project goal remained that of increasing produc-
tion by promoting improved farm technolngy, the project design
was flexible, and project activities shifted over time from
general agricultural development, to the development of im-
proved technology for food grains, and finally to a combination
of development of new technology and some coordination with the
extension service.

The project has had sustainable results. 600 Nepalese
have been trained, five research stations have been built and
expanded, and a research system has been put in place and is
functioning. The research stations are specialized by commod-
ity. The rate of adoption of new technology has been high,
leading especially to an increase in cropping intensity (from
one to two and sometires three crops a year in part of the

7Report No. 30, p. viii.
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southern plain of Nepal) and a dramatic increase in wheat cul-
tivation. This has not been accompanied by a significant in-
crease in yields, however, and improved rice varieties were
used on only about 25 percent of acreage in 1%80. The report
raises questions regarding the equity impact of improved tech-
nology, which depends heavily on the availability of irrigation,
and about long-term effects on soil fertility. The technical
package calls for chemical fertilizer. Many farmers are reluc-
tant to use the recommended levels, because uncertainties in
water supply make the levels economically risky. On the other
hand, the higher cropping intensity has had a negative effect
on the size of the herds kept by these farmers, and therefore,
on the amount of manure available t-. them.

7. Thailand

The Agricultural Development-Agricultural Research project
assisted the already existing Tha Phra Research Center in
Northeastern Thailand from 1966 to 1975. The AID project in-
cluded training in the United States for 11C Ministry employees,
constructing and supplying equipment for research laboratories,
and establishing research programs and ex“ension activities.

The original mandate of "the Center was to be a multidis-
ciplinary research facility focusing on the Northestern region
and responsive to the needs of the farmers. In addition, it
was to support and coordinate the work of the Ministry's (of
Agriculture and Cooperatives] 112 sgall research centers and
stations in Northeastern Thailand."

The project was successfully implemented, and "by 1975,
laboratories were well established, and substantial research
work was underway." Since then, the team found that although
an innovative extension and training program is now active, on
the whole, the research role of the Center has not been as ef-
fective as expected, mainly because of bureaucratic constraints.

Part of the difficulties are due to "bureaucratic conflict"
between the Center and the Ministry of Agriculture, which dis-
agree on research programming, and to several changes in the
mandate of the Center, with more emphasis on planning and co-
ordinating the work of the regional Ministry Agency and imple=-
menting development projects. The activities of the Center are
further hampered by its insufficient budget and by staffing
difficulties.

8Report No. 34, p. iii.
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This project is an example of one that successfully
strengthens a research institution, providing it with adequate
facilities and staffing, but whose long-term impact has heen
lowered because the institution's role was later modified by
its ministerial authorities.

8. Tunisia

The Accelerated Cereals Production program had a dual
technical and institution-building purpose. It was a long-term
(1967-1977) effort, funded by USAID, the Ford and Rockefeller
Foundations, the International Maize and Wheat Improvement
Center (CIMMYT) in Mexico, and the Government of Tunisia.

The program was designed shortly after independence, at a
time when the Gover-.ment of Tunisia needed both to establish
its own research #nd extension activities and to reverse the
decline in food production due to the departure of the French
farmers. The Wheat Develovment program proposed to adopt the
new semi-dwarf, high-yielding wheat varieties recently devel-
oped at CIMMYT and to establish a Tunisian research institution
in the process. Both objectives have been reached; five years
after the end of the project, the evaluation team found a suc-
cessfully operating Tunisian research institution and wide-
spread use of an improved wheat technology that resulted in
increased yield and production. The evaluation report points
out that much of the positive impact of the project became evi-
dent only after the project itself had ended, showing that a
long-term perspective is essential when assessing the impact of
a research project,

The report points out that the choice of a semi-autonomous
institution for implementation of the project gave project de-
signers and implementors freedom from some of the bureaucratic
constraints of the Ministry of Agriculture, and also separated
the research function from that of extension. Good cooperation
between individuals in the two entities has enabled an ad hoc
coordination between research and extension, but it is not in-
stitutionalized and therefore remains vulnerable.

9. West Africa

The West Africa Rice Development Association (WARDA),
operating in 15 countries, was created in 1970 to adapt the
improved technology developed for Asian rice production to West
African agroecological conditions. WARDA is assisted by many
donors; AID assistance was at first focused on training and on
adaptive research for mangrove rice (in Sierra Leone) and for



R

-15-

deepwater rice (in Mali). 1In a second phase of assistance, AID
is now working with WARDA to develop its analytical capacity to
identify problems and tc make res2arch suggestions fcr the
countries involved.

The mandate of WAKDA, which is stated predominantly in
technical terms, has been found too restriccive to address a
problem which is econcmical as well as technical. Varieties of
rice adapted to local corditiors do not Juaranty an increase in
production if pricing requlations make rice production uanfavor-
able in the first place. This is partly being corrected, be-
cause WARDA "on account of its scientific professionalism . . .
has discovered a pulitically acceptable way of targeting
project identification and research design on specific
situations that are not only ecological&y but economically

-onducive to expanded rice production.”

The research projects under the first phase have had mixed
results, but the training (rice production course) has been
found very useful (the U.S. training component is not yet
completed).

The evaluation report discusses the pros and cons of a re-
gional research entity, a topic of crucial importance at this
time, as African and donor countries are planning long-term
research activities in a coordinated fashion.

B. Other Evaluations and Studies

1. Review of Routine Project Evaluationrs

All AID projects are normally evaluated during implementa-
tion and after the end of the project. A comparative analysis
of these evaluations for 48 agricultural and research projects
identified 2 number of recurrent problems at three levels:
selection cf research topics, implementation and management of
the project, and difficulties because of inadequacies in re-
lated support and services. The results of this analysis were
not as definitive as expected, because it was found that rou-
tine evaluations in early years were often uneven in scope and
quality and thus difficult to compare in a systematie¢ manner.
The review found that while most projects were supposed to
focus on research activities that benefit small farmers, not
all of the evaluations even considered whether this was actu-
ally the case during implementation. Of those evaluations that

9Report No. 44, p. viii.
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did, problems were identified in setting clear research priori-
ties, implementing multidisciplinary research activities, and
conducting on-farm testing, even though these three factors
were found to relate positively to a {subjective) assessment of
"better than®™ or "satisfactory project performance”™ by the
evaluations.

Finally, the routine evaluations of agricultural research
projects (as indeed those of most projects) manifested many
managerial problems during implementation. Difficulties arose
with AID contractors and host goversrnment perscnnel with almost
perfect regularity. While many of these difficulties are not
specific to agricultural research projects, several character-
istics of these projects make them especially vulnerable to
management problems: they involve procurement of large amounts
of equipment, they involve high-level training (usually in the
United States), and they usually involve long-term programs
which cannot show concrete results during the 1:ife of an AID
project.

The first two characteristics, not surprisingly, lead to
frequent difficulties with delays and resulting scheduling
problems: delays in construction and procurement that hamper
research activities; delays in identifying and preparing can-
didates for overseas training; and discrepancies in scheduling
the training of host country nationals to coincide with the
presence of expatriate technical assistance, so that all too
often, the technical assistant runs the program while his
"counterpart® is overseas, with little, if any, overlap upon
the trainee's return for on-the-job training.

It is important to note that the only factor which was
considered by almost all the project evaluations ard found
positively related to good project performance was the host
government support to agricultural research activities, as
reflected in the government allocation of funds and staff, in
policies that influence the food producers, and in the flexi-
bility and control over its own activities given to the
research institution.

Finally, problems with the periormance of the implementing
contrac-or are not unusual, with difficulties in identifying
qualified experts anmd delays in fielding the most often cited.

2. Conference on Impact of Agricultural Research, Leesburg,
Virgxnia

AID/PPC/E organized a conference near Leesburg, Virginia,
from June 13 to 17, 1982, on the impact of agricultural re-
search., ™ore than 100 participants from 32 countries discussed
the findings of the impact evaluations in the context of their
own experience and knowledge. The participants (listed in
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appendix D) included officers from AID/Washington and z4 over-
seas missions, host government officials, and representatives
of-donor and research institutions. The key findings and sug-
gestions are presented in Section III.

3. The Asia Agricultural Research Review Project

Th2 Asia ‘3ureau of USAID, seeking to measure the relation-
ship between USAID assistance to national research systems and
changes in agricultural productivity, 'is funding a review of
its past activities in selected countries, conducted by the
Uriversity of Minnesota under the leadership of Professor
Vernon W. Ruttan. Through the work of the Minnesota team and
its ccllaboration with Yale and Cornell Universities, aid the
East-West Center, the study will provide an assessment of the
contribution of AID research investigation to agricultural
productivity and its impact on equity at the farm and regional
levels, in quantitative terms whenever possible. This is under
way for the Philippines, Indonesia, Bangladesh, South Korea,
and India.

The Minnesota work highlights10 the importance of the
research irstitution's location in the administrative structure
of the ccuntry, as well as that of coordination among institu-
tions and entities involved in the generation and diffusion of
research findings, two points which are also well illustrated
in the Thailand and the Korea impact evaluations.

The report also cites the "lack of information and agily-
sis that goes into establishment of research priorities,” a
point that is recurrent among the PPC/E impact evaluations.
Ruttan mentions, for example, the Bangladesh Rice Research
Institute's goal of developing improved varieties of deepwater
rice yielding one ton per hectare, an objective which turned
out to be about half of what the farmers were already produc-
ing. A similar lack of knowledge about existing farm condi-
tions had been identified in the Korea impact evaluation.

The review of 'Eae income distribution effect of the Green
Revolution in India" shows that while improved technology can

1°University of Minnesota Economic Development Center, Bulletin

11tpia, p. 16.

12gcouomic Development Center Bulletin No. 82-5, April 1982,
p. 37.
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be adopted by small farmers as well as by the larger ones, the
diffusion of high-yielding varieties is "closely interlocked
with the nature and level of their [the farmers' region] devel-
opment in physical and institutional infrastructure." The in-
teraction among agricultural, sccial, and economic constraints,
and the danger of planning research in isolation from its con-
text at the farm and national levels are recurrent throughout
the impact evaluations.

Finally, the Minnesota case studies, like the impact eval-
uations, are constantly citing managerial problems and, especi-
ally, the high rate of attrition among skilled research staff
because of insufficient material and professional rewards.

III. FROM PAST EXPERIENCE TO LZSSONS LEARNED

A. Introduction

In the past, many strategies have been followed for gener-
ating research results that will lead to increases in food
production. Among the impact evaluations alone, some projects
worked through regional institutions (WARDA in West Africa,
CATIE in Central America, the East African Community), others
through a national ministry (Thailand, Nepal, Korea) cr through
a parastatal institution (Guatemala, Tunisia). All these proj-
ects had the dual objective (albeit not always clearly ex-
pressed) of technology transfer and institutional development,
with the basic assumption that a host institution can be cre-
ated or strengthened in a sort of "on-the-job institutional
training™ as Western research technology is beirg introduced.

A major lesson learned from these evaluations and from the
workshop discussions--one that will permeate this section--is
that the key difficulities in increasing food production are not
solely agricultural or technical, but lie in political, socio-
economic, and managerial constraints that influence the re-
search system on the one hand, and the adoption of research
findings on the other.

Technology transfer alone is nut sufficient to assure food
security and increase food availability per capita. The LDCs
need an effective network of regional, national, and interna-
tional institutions and must be willing and able to revise
their policies to encourage increases in food production.
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The purpose of much investment in this area is to develop
a research capacity in a country by strengthening existing in-
stitutions or by creating new ones, so that the ultimate goal
of increased food production can be reached. What matters when
identifying and planning a development program is to understand
that the research capacity in a country is not a simple sum of
well-trained r2»searchers, adequate buildings, and well-equipped
laboratories. These are means, not ends. The research capac-
ity in a country depends upon how well these means can be made
to function and fulfill the mandate of providing farmers with
tools (improved practices and technology) that can lead to in-
creased food production, and whether the political, econcmic,
and social environments (at natioral ard local levels) allow
these means to become effective.

While research can provide the required technology im-
provements, a research program will be more effective if it is
not planned in isolation, but as part of the political, social,
and economic system that it must serve. Assistance to agricul-
tural research must take into account necessary linkages
between a research capacity--the macropolicy and the institu-
tional environment in which research institutions function--and
the farming community that research is to assist. A focus c¢n
research institution~building is not likely to be sufficient.

B. Research Should Be Oriented Towards Farmers' Needs and
Constraints

The impact of agricultural research on food production is
ultimately decided not by researchers but by the farmers them-
selves, who decide on their farming practices for each crop
season. As a background to the following discussion, it is
prudent to first review the various factors that the farmers
integrate when reaching a decision about the package of inputs
and practices they will use in a given crop season. Research-
ers must be aware of these constraints in order to identify
improvements that make sense from the farmers' point cf view,

The farmers are knowledgeable about the microenvironment
(soil, climate) in which they work, more so than the research-
ers working at the national or even regional level. The farm-
ers also are well aware of the resources available to their
household (land, labor, irrigation, equipment, cash or credit).
These resources vary among households even within the same en-
vironment, and from year to year for the same household. While
farmers may not be cognizant of the details of legislation
bearing on agricultural production, they are well aware of cur-
rent prices and regulations pertaining to agricultural inputs
and to the marketing of their crops.
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Farmers, functioning as managers, integrate the informa-
tion available to them on the various constraints described
above and choose the strategies best adapted for their particu-
lar circumstances, goals, and incentives (Figure 2). These
differ among the farmers .and the researchers. Traditionally,’
researchers use yield as the standard of success: the higher
the yield, the better the research. Yield is not the only
standard of success for farmeis. They have more complex goals:
to achieve maximum well-being for the household and, in the
less favorable climates, to avoid a catastrophic series of crop
failures. This means achieving the best possible combination
of sufficient food and sufficient income while avoiding exces-
sive (economic and human) ccsts and risks of production.

Incentives also ¢éiffer between farmers and researchers.
To be respected by his peers, a farmer must first be a good
provider and, if possible, better the household's economic
status. Putting one's entire fields into a new variety which
could yield a bumper crop but could alsc fail would be con-
sidered irresponsible. There is no need to call upon some
"risk aversion" inherent to farmers in the LDCs, for this is
perfectly in line with Western principles of good husbandry.

For a researcher, however, reaching higher yields under
experimental conditions is a recognized way to make his name
known and obtain the consideration of his peers. A crop fail-
ure is an expected but temporary set-back and does not influ-
ence his salary or the food available to his family. The
researcher's training influences the type and level of sophis-
tication of research activities he or she would like to under-
take.

The goals and incentive structure of the researchers de-
termine the research programs in which they would like to par-
ticipate, although in many research systems the researchers are
limited in their choice of activity by administrative and fund-
ing constraints. But the goals and incentive structure of the
farming community determine which of these findings have a
chancr: of adoption. Were the researchers to become aware of
the ¢oals and incentives that apply to the farming community,
the research programs would become more effective.

Investments in agricultural research are more likely to
achieve their optimal rate of return if the research programs
are established as follows:

-=- Regearchers and decision-maker3 are made aware of the
farmers' pricrities and constraints.

-- The research program is integrated into a broader plan
for agricultural development, so that all necessary
services are available.
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Figure 2. Changes in Farming From the Farmer's Point of View
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-- There is a systematic information feedback mechanism
among researchers, extension agents, and farmers.

na

-~ The research focus is on identification of improv=ad ,
"modules,* components that can be used zlone, rather .
than on an improved package that only works well as a
unit.

-- Research findings are tested in real farm conditions.

Such a research program cannot be implemented by agronomists
isolated in a research station. Farm-oriented research re-
quires an interdisciplinary approach, with agricultural econ-
omists and sociologists/anthropclogists joining an array of
technical scientists. It also requires working outside the
experimental stations with the farmers, to ascertain their
needs and constraints and to have them test suggested improve-
ments in real farming conditions.

A number of lessons for the desiyn and implementation of
research activities and for the desirable structure of the
research institutions which derive from this situation are
illustrated in the impact evaluation reports.

1. The Impact of Research on Food Production

One has read frequently of the miracles of the Green Revo-
lution over the last 20 years, and indeed AID's experience
includes success stories of research results being quickly
adooted and leading to increased productivity and to positive
economic returns for the country. These stories are often
mitigated by some drawbacks in the actual impact of improved
technology, which make them all the more worth considering for
lessons learned. Among the impact evaluations, Tunisia, Korea,
and Kenya are examples of particularly widespread use of re-
search results.

The Tunisia Wheat Development Program, which sought to
adapt wheat varieties developed by Mexico's Center for Maize
and Wheat Improvement (CIMMYT) to the Tunisian environment and
climate, was implemented to counteract the decline in wheat
production resulting from the departure of the French estate
farmers at Independence. The program was successful in both
technical terms (developmer'. by Tunisian scientists of new
varieties during and after the project) and economic terms.
Some of the new varieties, which were quickly accepted, have
led to an overall increase in wheat production of more than 5.3
million metric tons for the 11 years 1971 through 1981, com-
pared with the previous 11 years. Despite population growth,
annual per capita production of cereals increased from 104
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kilograms in 1970 to 160 kilograms in 1980. The evalution team
caiculated that the increased production saved the Covernment
of Tunisia almost $126 million a year in grain importation
Ccosts.

This is not to say that Tunisia has become self-sufficient
in cereals, a goal which the evaluation team calls illusory,
pointing out that the best utilization of natural resources is
more important than a drive for self-sufficiency.

Several factors which facilitated success of the program
in Tunisia should be noted. First, the need and opportunity
were clear for increasing production of the staple food at a
time when the foreign estate owners had left and land was being
redistributed. However, early Government attempts to organize
cooperative cultivation of the estates failed, and the rate of
adoption of improved technology did not increase until individ-
ual farms became the norm. The evaluation team identified two
key factors in the success of the program--a strong research-
extension link and the training component. The training compo-
nent assured the sustainabilitv of the research effort, and
indeed the varieties developed by Tunisiia scientists after the
project had ended are now the most used. The high rate of
adoption, however, is attributed to good coordination and feed-
back between research and extension.

Lesson 1. A two-way information system between the researchers
and extension service and the farmers is essential in program-
ming and implementing research activities.

This lesson goes beyond the recommendation found in every
one of the eight impact evaluations that research and extension
need to be more closely linked. This may seem obvious since
there is no point in developing improved technology for farm-
ers' use if there is no coherent effort to inform them of its
existence or of how to use it. Yet, making research results
available to farmers is not always easy, especially when there
is little cooperation--or even outright rivalry--between the
research institutions and the extension service of a country.
However, if a new technology is worth using, the first farmers
who learn of it will pass on the word and the adoption rate
will likely be high and fast, with or without further interven-
tion by the extension service. This was clearly shown in
Kenya. Awareness of a new technigque, however, is not suffi-
cient to ensure its proper use.

131essons for institutional development are discussed in
Section II1.D below.
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It also is important that researchers be informed of how
farmers are receiving the new information, what reasons they
give for not adopting the extension agents' recommendations or
for adopting only part of them, and eventually iow they modify
these recommendations for their own purpose. The researchers
should be involved in obtaining feedback from the farmers.

In addition to Tunisia, this lesson is particularly clear
in the case of Korea, Kenya, and Nepal, for different reasons,
each of which provides additional lessons learned:

-- In Korea, success was assured by a strong extension
service.

-- In Kenya, success was made possible by the technical
simplicity of the research findings and by the avail-
ability of needed services {(through the private
sector).

-- In the Nepal Plain, success was hampered by the com-
Plexity of the recommendations (technical package) and
by the insufficiencies of support services, a clear
reverse of the Kenya situation.

The Korea evaluation found that a significant increase in
production (due to widespread adoption of a new rice variety)
could be attributed partly to the fact that research and exten-
sion are closely linked. Improved varieties of rice have been
widely adopted; their use has increased from 16 percent of rice
acreage in 1972 to 60 percent in 1979. The Tongil variety in
particular has become ubiquitous because it yields more than
previous varieties under farmers' conditions. This rapid in-
crease is due in great part to the extension service, which is
effective and very comprehensive. The team cited "the integra-
tion of research and extension"™ as a key to the project's wide
impact. Extension activities included the monitoring of farm
trials, training programs, and demonstration plots.

This widespread use of Tongil, which even led to a de-
crease in cultivation of other crops, was also the result of a
higher official farmgate price for rice. While these were
positive economic results for the Korean farmers, the use of
Tongil rice also made them more dependent on that one source of
income and therefore more vulnherable. Since 1977 the profit-
ability of Tongil has decreased as yields declined because of
the occurrence of rice blast disease and several years of un-
faivorable cold weather.,
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Lesson 2. A simple change in input or practices is more likely
to be quickly adopted than a complex technical package.

Renya is a clear example of the introduction of a techni-
cal improvement, a high-yielding hybrid maize, which was
quickly accepted by the farmers because it fitted easily into
their traditional practices and did not change the schedule of
farming activities. Simply switching to the hybrid resulted in
higher yields. Many Kenyan farmers promptly adopted the hy-
brid, even though new seed had to be bought each year. The
evaluation team hypothesized that the farmers could assign less
land to maize, their staple food crop, and still assure an ade-
quate food supply for the household. That left available land
that could then be used for a cash crop. The introduction of
hybrid raize enabled Kenya to become self-sufficient in that
crop for the first time.

The same rapid rate of adoption is likely when a new pack-
age of practices is obviously beneficial to the farmers, as was
the recommendation in Guatemala to lower seed density and fer-~
tilizer rate.

Lesson 3. Support services must be available to the farmers.

The rapid rate of adoption in RKenya and Guatemala was fa-
cilitated by a concomitant improvement in needed support ser-
vices, so that seeds and other inputs were available to respond
to the increased demand. In both cases, the bottleneck in seed
multiplication and input distribution was avoided by the in-
volvement of the private sector. In Kenya, seed multiplication
was taken up by the RKenya Seed Company. Because hybrid maize
seed must be renewed each year, the company is assured of a
steady market.

In Guatemala, seed multiplication and distribution has
been transferred from the State to private growers. The Insti-
tute of Agricultural Science and Technology (ICTA) is involved
in quality control only for the first generation, and it rents
its processing and storage facilities to the growers. The
first generation seed is sold as "ICTA certified,"” but there
are no controls for second generation seed, a potential danger.
For the time being, the evaluation found the multiplication and
distribution system effective and calculated "that seed devel-
oped by ICTA was worth at least $10 million to Guatemalan agri-
culture in 1979, compared to the ICTA budget of $4 million....
Seed sales considerably decrease the Guatemalan foreign ex-
change levels previously spent on seed import.... [In] the
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coastal area ... 95 percent of the farmers now use ICTA-
developed varieties, compaisd with less than 50 percent in 1975
using improved varieties."

Often though, the situation is more complex. The farmers
may want to adopt some new technology but find it difficult
because the necessary ancillary services are not yet available
(or not sufficient). This can occur for high-yielding variety
seed multiplication and distribution; the availability of in-
puts, especially fertilizer; and the availability of water,
machinery, repair services, and storage, processing, and mar-
keting facilities.

The farmers also may be selective in adopting improved
technology and practices because of conflicts with other farm
or household activities.

Lesson 4. The project designers and researchers should inder-
stand the existing farming system and be aware of local agro-
ecological conditions and of the resources available to the
farmers as they establish the research program. This requires
an interdisciplinary effort.

Throughout the impact and routine evaluations, there are
numerous examples of research activities producing results
which are technically perfectly valid but which are not adopted
by the farmers as expected. 1Insisting, as did a Nepalese re-
searcher during an impact evaluation, that "those farmers
simply have to be convinced [to use higher doses of fertili-
zer]" is not constructive,

The impact evaluations showed that awareness of improved
technology is not a problem. 1In addition to the diffusion of
information through the extension services, including eventu-
ally radio programs and leaflets, information can be spread
quickly by word-of-mouth among the farmers themselves. Aware-
ness however, does not guaranty understanding of correct utili-
zation of a new input or practice, not does it guaranty its
adoption.

In the case of Nepal, the evaluation team found that farm-
ers in the Tarai plain were well aware of the advantages of
fertilization. They also quickly understood that application
cf fertilizer on wheat was not profitable if one could not be
sure that water also would be available on time. Many farmers,
having learned the hard way that they could not control the
timely availability of water, cut back on the use of fertili-
zer, This was true in some areas not because of the lack of

14Report No. 27, p. 7.
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irrigation facilities but because of frequent power shortages
during which the irrigation pumps could not be used. Further-
more, the high-yielding wheat varieties perform best if planted
in early November, a time which conflicts with the rice
harvest. Therefore wheat often is planted too late, and fer-
tilizer application would not offset the loss in production
potential because of late planting. Finally, the distribution
system for seeds and fertilizer, which is controlled by the
Government, is not efficient and has not been able to respond
to the increased demand in the plain. The situation is much
worse in the hills and mountain regions, where transportation
is exceedingly difficult.

These constraints have not prevented widespread adoption
of improved varieties--acreage in high=-yielding rice varieties
increased from 0.6 percent in 1965-1966 to 25 percent in 1979-
1980, and for wheat from 4 percent to about 85 percent in the
same years (wheat is a new crop for most farmers). These con-
straints did however, prevent the farmers from adopting the
entire technical package, and therefore from reaching the ex-
pected yields.

Another example of the selectivity of Nepalese farmers was
found with maize. The improved varieties of maize yield more
than the local strains, and the farmers know it, but the ears
do not keep as well. Manv producers compromise by planting
part of their land to improved maize for immediate sale as a
source of cash income, and the rest to local maize for house-
hold consumption.

It is not the farmers who need to "be convinced," but the
researchers who must look for improvements which are effective
in real farm conditions, taking--as the farmers do--the entire
set of resources, priorities, and environment of the household
into consideration.

Two of the impact evaluations looked at projects using
such a farming system approach, and both are optimistic regard-
ing the project impact on food producers. The Guatemala evalu-
ation lists this as its first lesson learned:

"Farming system research" has been almost romanti-
cized by some students of agricultural research,

This evaluation serves as one of the first studies to
bring hard data to this new topic. The ICTA approach
to technology development demonstrates clearly the
positive benefits derived from this unconventional
approach for generating gcceptable small farmer tech-
nologies and practices.l

lsRepo:t No. 27, p. 1l2.
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The evaluation of the small farmer cropping systems pro-
gram coordinated by CATIE in Central America also emphasizes
that the system approach was conducive to the development of
the improved technology adapted to farmers' needs. Having
established this factor, both reports make specific recommenda-
tions for assuring maximum effectiveness of a farming system
strategy. They emphasize the need for feedback from the farm-
ers to the researchers and for more active involvement of the
farmers than simply allowing use of their land for on-farm
testing. They also specify that such research can be conducted
only by an interdisciplinary team with technological, economic,
and sociological expertise. The implications of these recom-
mendations for institutional development will be discussed in
Section D below.

2. The Impact of Research on Farmers' Well-Being and on Rural
Equity

Technical improvements by themselves should not be ex-
pected to lead to a more equal income distribution among the
population. Macropolicies, especially land tenure rights and
access to means of production and support services, will
deterrine which way research results will influence income
distribution. These resources vary among households even with-
in the same environment. This is perhaps the most complex of
all problems faced by the researchers, as improved technolocies
often assume the availability of resources, such as water,
which not all households can obtain, and may require an ir:en=-
sification of land use, thereby increasing labor and inpat
requirements. These technologies, by their very nature, may be
practical only €for the better-off households.

The question of equity, i.e., giving all farmers equal
access to benefits from the project, is difficult for several
reasons. Governments often place a higher priority on assuring
the food supply of the urban populations than on bettering the
income distribution among farmers. It is also a difficult
question from a technical viewpoint because many new or im-
proved farming technologies simply are not efficient on a small
scale, or demand a level of investment in tools, inputs, water,
or labor beyond the reach of the smaller farmers, especially
those who are tenants.

In Nepal, farmers with some irrigated land have had imme-
diate advantace over those with only rainfed land in using the
improved varieties of wheat and maize. PFarmers who were better
off in the first place were more likely to be able to finance
the necessary inputs. Tenant farmers were disadvantaged be-
cause they did not qualify for credit to buy inputs, and proba-
bly had less incentive to iavest in the land,
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Even in Kenya, where the overall output of maize was
greatly increased as a result of research, the impact on equity
within the country probably was negative. Disparity increased
between the large and small farmers because the smallest farm-
ers were reluctant to adopt the hybrid. Their main concern was
to minimize the risk of crop failure (which the hybrid maize
did not do) rather than to increase production. 1In addition,
they were not able to finance inputs; even the need to buy new
seed each year was a problem.

In contrast, the project in Rorea contributed positively
to equity among farmers because of the price subsidies provided
by the Government and relatively equitable land distribution.

Lesson 5. Technological improvements can sharpen inequity
among households with different resource bases.

The Tunisia report describes a mixed equity impact for the
Wheat Project. On one hand, farms of all sizes gained access
to more productive technology and reached higher yields. The
more intensive mode of production has made mechanization more
profitable; this does not necessarily lead to a negative impact
on smaller farms that are too small to support capital-
intensive farming, because some small farmers invest in heavy
equipment and work other farmers' land as well as their own.

On the other hand, the report mentions a decrease in labor
demand in rural areas and a rural exodus, especially among
younger people. The evaluation team especially raises the
issue of negative impact on women, because of changes in labor
demand, and on the nutritional status of the family. The in-
crease in overall cereal production has been accompanied by a
shift from hard wheat to bread wheat varieties, with a subse-
quent nutritional loss.

L2sson 6. Technological improvements can have both positive
and negative impacts on a rural household's income and well-
beirg.

As the Tunisia case has shown, one should remember that an
increase in production of one crop does not necessarily lead to
better overall well-being for the household. When a farmer
switches to a high-yielding variety, the cost of production
usually increases, and more labor is required from the family
and eventually from hired labor. The opportunity cost of land
and labor should be taken into account, as often a change in
farming practices will force the household to cut down on some
other income-producing (or expense-saving) activity. This may
be especially true of women's activities.

These changes in turn influence productivity, food supply,
income, and pattern of land use. There will be consequences
both at the household and the community level.
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The impact evaluations did not look specifically at the
projects' impacts on consumers. However, the projects may have
influenced the food price structure through increased produc-
tion and also through changes in cropping systems. A shift in
land use toward a crop (e.g., rice) or a variety that is espe-
cialy in demand in urban areas is likely to benefit the urban
consumers, although not necessarily the poorer ones.

3. Conclusions

Lessons 1 to 6 describe the type of research which is
likely to be most effective in meeting farmers' needs and in
leading to increased production. One further lesson derives
from these: the research institution must be given the means
to implement a research strategy that focuses on the farming
system as a whole as well as addresses the technical problems
of commodity production. Institutional develcpment is such a
crucial componert of AID assistance to agricultural research
that it will be discussed in a separate section (Section D
below), but this section has already established the need for
interdisciplinary expertise and for the material and human
cesources to establish on-farm testing and to gather baseline
data. This section has also established the importance of
close coordination between research, extension, and agencies
involved in support services, as well as training institutions
that take research requirements and findings into account in
their curricula.

This does not mean that farming system research is the
only effective type of research program and therefore the most
worthy of investment. The need for basic research programs and
cemmodity-oriented programs will remain, but such programs are
more likely to lead to useful results if they are planned in
conjunction with farmer oriented research.

The next section will focus on the impact of national
policies and economic environment on the programming of re-
search activities and on the utilization of research results,
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C. The Utilization of Research Findincs Is Dependent on a
Favorable Political and Economic Environment

Nothing irn development occurs in a political and economic
vacuum, not even scientific research in a laboratory. This
basic fact pervades AID's experience with research projects, as
the mandate of research institutions changes over time, as
budgets and human resources ebb and flow, and as extraneous
constraints impede the utilization of research findings.

1. Technological Solutions Alone Cannot Solve Problems Which
Are Basically Economic in Nature

The successes--albeit mitigated--discussed in the previous
pages should not hide the fact that technological constraints
are but a few of the factors that influence food production,
and that technological solutions should not be expected to
solve economic problems. Examples of such factors are present
in all the impact evaluations, but they may be most clearly
stated in the West Africa Rice Development Association (WARDA)
evaluation. The team has shown that the original mandate of
WARDA emphasized solving the technical problems of rice varie-
ties suitable to the ecological conditions of West Africa, when
in fact indigenous rice production was discouraged not only by
the lack of such varieties, but by pricing and marketing regu-
lations.

Lesson 7. Government policies and infrastructure determine, in
part, whether farmers will adopt improved technology and prac-
tices.

Section B has shown that the farmers act as managers in
selecting production strategies and therefore take into account
the macropolicies which determine price, net return, and mar-
keting opportunities for their crops. The farmgate and consu-
mer price of food and other agricultural commodities; price,
quality, and availability of inputs; efficiency of marketing
systems; foreign trade regqulations; and land tenure are all
potential constraints on farmers' decisions that are affected
by government policy.

This means that the researchers should be aware of exist=-
ing policies and may eventually try to influence them. It does
not mean that research findings are doomed if policies are not
favorable or if the required support services are not avail-
able; in many countries, both developed and less developed, a
new technology can spread and stimulate the necessary changes
or additions to existing infrastructure and services. Thus, in
Europe, farmer cooperatives were created when the farmers
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became convinced of the advantages of using fertilizer but were
disappoint:d with the quality of the existing distribution
services. 1In India, the availability of new wheat strains
stimulated the development of a fertilizer industry and the
multiplication of irrigation systems.

The breeding of new maize varieties in Renya led to the
development of seed multiplication and distribution by the
private sestor. In Tunisia, the spread of improved wheat cul-
tivation was hampered at first by the Government policy of
cooperative cultivation of the estates previously controlled by
foreign colonists. Only when the Government bdcked off and
allowed private cultivation did modern technology spread.

In other projects, for example, in Nepal, the unreliabil-

ity of input supply has hampered the adoption of improved tech-
nology (see Section II.B).

2. Host Government Commitment Is Essential

Lesson 8. Real, long-term commitment to agricultural research
on the part of the host government determines the sustainabil-
ity of a research project and utilization of its findings.

No matter how productive a research station may have been
during the implementation of a project, and even within a
favorable policy environment, the ability of an institution to
sustain research activities on its own is a function of the
host government's commitment to research. This is basically
what determines whether the research institution will be given
the human, financial, and administrative means to pursue its
activities. The commitment Of the host government also deter-
mines how research activities will be programmed and whether
related policies might be revised to facilitate the utilization
of research findings.

The research institutions in Kenya and Thailand suffered
from the lack of such support, expressed through insufficient
staff allocation in Kenya and through the uncertain legal sta-
tus and changes in mandate of the Thailand Center. In both
cases, the teams found that research activities could not con-
tinue at the same pace after the departure of the project's
technical assistants.

The very success of the Korea project is attributable in
large degree to the commitment of the Government, which gave
agricultural research and extension high priority. Research
stations existed and were already effective prior to the AID
project. Its program to increase the production of rice and
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other crops was conducted with the full support of the Govern-
ment, which revised its pricing policy for rice to encourage
widespread use of improved varieties and to increase the farm-
ers' incomes.

Routine evaluations frequently mention inadequate host
government support for the project as resulting in implementa-
tion difficulties, while the impact evaluations have focused
more on the impact of host government commitment on the long-
term effectiveness of the research institution. Among the
routine evaluations reviewed for this study, there was a clear
correlaticn between .nadequate support and a "less than satis-
factory project performance" rating (17 of the 23 projects with
inadequate support were found unsatisfactory). The effect of
inadequate support is immediately visible through the lack of
counterpart personnel, delays in procurement and management,
and delays in identification of candidates for training.

A consequence of this after the project has ended is the
inability of the research station to maintain an adequate staff
and sufficient equipment. (Lessons learned on this issue are
presented in Section D since they are pertinent to institu-
tional development.)

Lesson 9. Agricultural research programs should be planned
within the broader rural development planning.

This integration of rural development and research plan-
ning (but not necessarily implementation) will help ensure that
priorities are set up for research activities according to na-
tional goals and that there will be coordination among research
activities and other development activities that influence the
impact of research, such as extension, the provision of inputs
and credit, and marketing channels.

It also will facilitate the phasing of wvarious actions,
including the effects of changes in policy and regulations on
prices of crops and inputs and on marketing. Development,
after all, is the systematic elimination of limiting factors.

Perhaps the effectiveness of an integrated approach to
research and agricultural policies is best demonstrated in the
Rorea project. The Korean Government showed its commitment to
research by establishing a network of competent research sta-
tions, by assuring a productive collaboration between research
and extension, by assuring the availability of required support
services, and by revising its pricing policy for rice, as
needed, to encourage farmers' adoption of a new improved vari-
ety. This resulted in a rapid spread of the new technology.
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Lesson 10. A dialogue among politicians, administrators, and
researchers will greatly increase the likelihood of adequate
support to research; the potential benefits of research for the
host government should be made clear.

N> government should be expected to commit its limited
human and material resources to an activity for which it cannot
foresee a benefit for the country or for itself. 1In other
words, researchers should not expect a continuous flow of re-
sources if they do not show some results which the government
can understand as economically and politically beneficial to
itself, and this within a fairly short time. A problem is
likely to occur if a station expects many years of support
before it has anything to show for it.

The farming system approach or problem-oriented research
which has been found most effective in AID experience may re-
quire a larger staff than traditional on-station research did,
but it also is more likely to show some rapid results, as re-
searchers propose solutions to problems identified by farmers
and extension agents. It can speak for itself more quickly
than basic research does.

The workshop participants, especially the host government
officials and the AID field personnel, were keenly interex=ted
in finding ways to demonstrate to the host governments the
potential benefits of such research programs, anrd they empha-
sized the need for a continuous dialogue among politicians,
administrators, and researchers during research programming and
resource allocation, as well as during project identification
and design.

However, this should not obscure the fact that few coun-
tries could possibly assume the recurrent costs for all of the
development activities that are currently under way with AID or
other donor-institution assistance; this is particularly true
in the African countries which are presently in most need of
developing their agricultural research capacity.

D. Cha acteristius of Effective Agricultural Research Systems

The importance of adapting the research program to farm-
ers' needs and constraints and of devising policies and support
services that facilitate the adoption of improved technologies
have been estahlished. The next questions that nced to be an-
swered are wat kind of administrative structure is more likely
to achieve the desired results, and what kind of staffing pat-
tern is necessary? This section will discuss training and ia-
stitutional issues, as well as the mechanisms for coordination
among research and development institutions,
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All the projects selected for an impact evaluation in-
cluded a component for training and institution development at
either the regional or national level. Whether the research
institutions are functioning adequately after the project has
ended is a crucial element in determining the sustainability of
the project achievements. There are also sets of issues recur-
ring in the evaluations: the location of the institution with-
in a country's administrative system and within the research
community, and the staff and resources allocated to the insti-
tution,

1. The Effectiveness of an Institution Depends on Its Place in
the Administrative Structure and the Resources It Receives

A well-trained body of researchers will ounly be as effec-
tive as the institution they work for. Furchermore, the more
motivated and competent researchers will not remain in an
institution that does not allow for professional growth and
satisfaction.

Lesson 11. The mandate and authority of a research institution
must be clearly d2fined and a2greed upon with the host govern-
ment,

Institutional issues were found to be a problem by most of
the impact evaluations; although the case of "bureaucratic im-
potence” described in the Thailand report may be extreme, it
does illustrate how the lack of administrative authority can
hamper the effectiveness of an otherwise competent and well-
equipped institution., Conflict between the Research Center and
the central Ministry of Agriculture "created an atmosphere in
which much research done at the Center is rejected out of hand
by the [Ministry] and often has to be redone in order to be
acceptable. Declining budgets, loss of coordinating authority,
frequent institutional redefinition, and loss of status and
professional autonomy have combined with previously mentioned
factors to defeat efforig to build a major research capacity in
Northeastern Thailand." One of the sources of the problem
became evident early during project implementation when the
Government postponed giving the Center the proper legal status.
The report points out that AID structures and procedures in
project design and implementation did not encourage a revision
of the project after the project had started; the negative ef-
fects became clear after the project itself had ended.

16Report No. 34, p. iv.
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Similarly, the East African research institution faded
away when the technical assistants left because the host coun-
tries had not provided adequate staff and support to assure its
sustainability.

Implementing a project through an institution outside the
line ministry could be a temptation in many countries, in an
effort to assure more autonomy to the project staff. This was
the case in Tunisia, and it did in fact facilitate project im-
pPlementation. There is a danger of insufficient communication
between the research institution and entities involved in agri-
cultural development that could hamper the development of a
long-term, self-sustaining research capacity. This is not hap-
pening presently in Tunisia becauvse of good personal contacts
and exchanges among scientists in the various entities involved
in research, partly because those individuals have been trained
together and know each other well. This is fine as long as it
lasts, but it does make the research institution wvulnerable,
since these exchanges have never been formalized.

2. 1Institutional Development and the Concomitant Training of
Sc1ent1sts Is a Long-Term, Complex Process Of Critical
TImportance to the Sustainability Of a Research Project

The training component seems to have been achieved suc-
cessfully in all the projects evaluated except perhaps Renya,
but keeping the trainees on the job after their return has been
more of a problem.

Training is considered a major benefit in many development
projects, especially for the attainment of scientific degrees
which could not be obtained locally in many countries. One
should not, however, think automatically of a Ph,.D. from a U.S.
university when talking about training. In-service training,
short-term technical courses, and even observation tours and
participation in professional meetings can be of great advan-
tage to the trainees, as well as the formal M.S. and Ph.D.
degrees. The workshop participants recommended that AID be
particularly flexible in its approach to training. There are
great variations among host governments in their training
needs, which depend both on the planned research systems and
the number and level of training of existing researchers,

There are three key aspects in training: the level and
scope of the training program, its timing and scheduling, and
its location.
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Lesson 12. Training should be adapted to needs.

Training is likely to be needed not only in the tradi-
tional areas of expertise related to technical aspects of
agricultural research, but also in disciplines of the social
sciences which are necessary if the socioceconomic factors that
influence development are taken into acrount in the research
program. In addition, training in manc-ment is often cited as
important, as many researchers are given extensive managerial
responsibilities.

M.S. and Ph.D. training is by definition a long-term pro-
cess. A Ph.D. may require that a candidate spend three to four
years out of the country, even if the thesis research is done
in-country. Remedial courses and language training can make
the process even longer. If one takes into account the time
necessary for identifying suitable candidates and getting them
accepted in a U.S. university, this becomes a major enterprise,
longer than the timeframe of a development project.

There is indeed a major timing difficulty in projects that
combine long-~term training abroad and technical assiscance.
More often than not, the technical assistant is not providing
in-service training to his counterpart, he is conducting re-
search until the counterpart comes back to "sink or swim."

Providing training assistance outside of a specific devel-
opment project would help solve this difficultv. AID has done
this in the past, and is currently fundiag such a program in
the Africa Bureau, alkteit on a small scale.

Where training is provided is also an important factor.

AID restrictions against training in developed countries out-
side of the U.S. are a problem, especially for trainees from
non-English speaking countries., Workshop participants encout-
aged emphasis on arrangements through which trainees who have
completed course work can return home and do thesis work in the
environment and on the type of problem they will deal with in
professional life.

Lesson 13. There should be official linkages and feedback
mechanisas among institutions and government entitiec with
responsibilities in education, research, extension, and the
provision of services,

In Section B, it was shown that feedback mechanisms from
extension to research and among research, extension, and the
service providers are important to an effective research pro-
gram. This also means that feedback should exist to the educa-
tional institutions in agriculture and the social sciences,
which must adapt the curricula on research, extension, and
agricultural development courses to the expected needs of
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dealing with these activities. This is essential as the coun-
try becomes less dependent on training opportunities offered
through donor institutions.

Lesson 14. The scheduling of training and that of technical
assistance should be complementary.

Routine evaluations, which focus on implementation prob-
lems more than impact evaluations do, frequently mention sched-
uling conflicts between the training and technical assistance
components of a project, where the technical assistant leaves
when his "counterpart®™ returns from training abroad. Preproj-
ect training was strongly recommended by the workshop partici-
pants and is now encouraged, at least in the Africa Bureau.

Lesson 15. Trainees should be assured of satisfactory material
and professional awards.

Staff attrition has been found to be a problem, at least
in Kenya, Guatemala, and Nepal, in great part because re-
searchers are given a status and payscale different from that
of civil servants. 1If, in addition, professional rewards are
insufficient because the researchers have no say in the selec-
tion of research topics, or must work with unsatisfactory
equipment, the danger of staff attrition is indeed great.
Training abroad is considered a great reward, but the returned
trainees who face difficult working conditions and low pay may
soon be tempted to move cn. Warnings are raised on this sub-
ject in most of the eight evaluations.

3. Linkages Among National and International Research
Institutions Are Essential

Nc research institution can be fully self-sufficient, nor
should it try to be so. This is especially true of national
research institutions which have limited human and material
resources at their disposal.

Lesson 16. National research institutione should not work in
isolation.

For reasons of research effectiveriess and professional
satisfaction of the researchers, all the impact evaluations
(except Kenya) emphasized the absolute necessity of establish-
ing effective coordination mechanisms among the various govern-
ment institutions related to agricultural development, including
the research institutions, and more specifically between the
research institutions and the extension services, 1In addition,
the importance of coordination and exchange of information be-
tween research stations wlthin the country as well as with
regional and international institutions was emphasized.
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The evaluation team in Guatemala found that "ICTA's links
to international agricultural research centers and to U.S. cen-
ters of technology expertise were highly productive. Technolo-
gies and concepts from these centers were applied in Guatemala,
and through these same centers the Guatemalan experience is
coming to the attention of other countries around the world.
Both AID as an Agency and its Missions within each country
should be aware of the capabilities of research centers and
consider ways to make use 9f these resources in future research
and development efforts."

An effective means of coordination has been the creation
of working groups in which representatives from the various
agencies and institutions regqularly exchange information on
achievements and future plans. For example, in Nepal, where
research stations are specialized by commodity, yearly work-
shops enable the researchers to present their findings to their
peers, discuss each station's future program, and coordinate
some common trials. The Cropping Systems Working Group in Asia
has become a much appreciated means of communication amor-,
national scientists in the region.

Lesson 17. An international research entity can provide very
useful assistance to national research systems.

This is verified in the impact evaluations which assessed
the impact of international institutions (CATIE in Central
America, WARDA in West Africa), as well as the evaluation of
the Tunisian national system, which greatly benefited from
CIMMYT assistance, and that of the Guatemala institution.

The CATIE evaluation also found that exchanges of informa-
tion and coordination among institutions were useful, and it
calls for "maximum collaboration and information sharing . . .
among related projects and programs." It does point out, how-
ever, that such "collaboration and synergism™ pose difficult
managerial problems.

The WARDA report raises some interesting issues. It
points out that a regional institution "should not be used as a
fallback resource when national systems prove administratively
inadequate for pursuing . . . development of objectives, but
rather as a means to improve the scientific inadequacies of
these national systems." Donors should not use a regional
institution as a substitute manager for their national develop-
ment programs, thus preventing the regional institution from
assuming its own scientific role. The team did find WARDA to
be "a particularly effective guality control, advisory backstop

17Report No. 27, p. 13.
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to the national research systems of the 15 countries it
serves.”

E. Lcgistical Difficulties Should Not Be Underestimated

While logistical difficulties are to be expected in any
development activity, they appear with a vengeance in research
projects, which often include large training and commodity com-
ponents. The very thought of ordering one million dollars
worth of scientific equipment, bringing it into the country and
getting it out of customs, and respecting the regulations of
AID, the host government, and the contractor's institution
vught to give nightmares to even experienced project officers.
That task, however, is given not to an experienced procurement
officer but to the chief of party of the research project, who
is selected for the job on the basis of research experience and
accomplishments.

Many routine evaluations point out that the chief of party
is obliged to neglect his/her research role simply to keep up
with--or try not to get too far behind--the managerial tasks cf
the project team. This can lead to much frus<ration and bad
feelings between the technical assistants and the host govern-
ment, as both sides are shortchariged in the process.

This situation is compounded in a loan, when logistical
support of the technical assistants is to be provided by the
host government. Some routine evaluations have recommended
that in such a case, AID should assure that adequate logistical
support will be available on time, either by budgeting for it
or through precedent conditions., This does not apply to normal
recurrent costs of the host institution, only to special ex-
penses for the direct benefit of the technical assistants
(e.g., housing, transportation, and secretarial services).

IV. UTILIZATION OF LESSONS LEARNED FOR FUTURE AID ACTIVITIES!S

Lessons from past experience are worthless unless they are
incorporated into the planning and implementation of new activ-
ities. About half of the Workshop on Impact of Agricultural
Research was devoted to small group discussions of how the

18mhis section draws heavily from the Workshop Proceedings
presented in Appendix D. It is not an official statement of
AID policy or strategy, but the sum of the experience of the
workshop participants.
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lessons learned could be incorporated into the design and im-
Plementation of future AID activities. The result of these
discussions is summarized in Section B below. The discussions
were not limited to the design of "good projects."™ A good
project, however one defines it, does not fulfill its develop-
rent goal if it does not establish a sustainable and effective
indigenous research capacity.

A. The Changing Relations Between Host Governments and Donor
Institutions

Several formal presentations during the workshop discussed
the changing relations between host governments and donor in-
stitutions. Mr. Curt Farrar, then Deputy Assistant Administra-
tor for Research with the Science and Technology Bureau, USAID,
emphasized that many dimensions of current assistance to re-
search are changing, among which are a decelerating growth of
investments in international research centers, increased donor
collaboration, a stronger focus on understanding the farmers,
an awareness of needed changes in training programs and time-
frames for research assistance, and finally a greater interest
in assisting national research systems and institutions. More
attention is also being given to involving the private sector
in technology innovation and support services.

At a time when development concerns are becoming more
complex, the mechanisms that provided assistance in the past
are becoming less effective. The private foundations whose
leadership was at the origin of the international centers net-
work have much reduced their activities in research. The
international research centers have accomplished dramatic
breakthroughs but must now handle more diversified local needs
under less favorable agroecological conditions. The technical
expertise of USAID has greatly decreased because of a shift
toward managerial staff and an increased reliance on contrac-
tors for technical assistance. The international development
banks are emphasizing resource transfer rather than development
programs.

Professor Vernon Ruttan (University of Minnesota) pointed
out that while successful research projects can be found, suc-
cessful research programs and national systems are rare, and in
many cases the development of physical facilities is outstrip-
ping the growth of a country's capacity to use the facilities.
A disturbing phenomenon is the cycle of rising national re-
search capacity resulting from donor activity, followed by
relative deterioration, as may have been the case in Thailand
and Kenya.
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Donors need to ask if this problem is related to the way
they do business or if the donor project system provides per-
verse incentives to the leaders of national systems. The po-
litical systems of most countries cannot be relied on to turn
out "good®™ people. They can be relied on to turn out ambitious
individuals, and ambitious individuals respond to organized
pressure. Research managers have to learn to marshall politi-
cal support, and a few national managers have done so. For
many, however, donors are easier to deal with than national
financial sources, and this discourages research leaders from
building the political support essential for a sustained pro-
gram.

Ruttan pointed out that decisions related to project
assistance should be made by criteria of the national system,
not by those of the donor system. This is true also of project
evaluations. Professor Ruttan proposes a formula by which
donor support would be based on increments of national support
and so would give the correct incentives. The formula would
vary from country to country as a function of both fiscal
strength and political will. Under this system, decisions
would be left to the host country, the learning process would
be rapid, and self-interest would bring increasing productiv-
ity.

A second-best alternative would be planning between donors
and the host country following the Joint Commission on Rural
Reconstruction (JCRR) model in Taiwan. The process of learning
and internalizing the management process would be slower under
this alternative.

There would be opposition to this strategy, flowing chiefly
from the loss of identity of donor contributions. However, many
countries would support Ruttan's ideas. Participants from the
Philippines pointed out that researchers are grateful when
donors negotiate with their Government to increase commitment.
Once there is an international contract, it tends to maintain
the stability of the research program even through changes in
government.

The CGIAR experience has provided some lessons regarding

- the value of continuity and maintenance of funding, the value
of periodic replanning, and the utility of external, formalized
reviews. The donors who make up the CGIAR treat their national
efforts differently, however. They expect too much, too soon.
They need to apply to national efforts what they have learned
through the CGIAR.

Professor Ruttan suggested that a Consultative Group for
National Agricultural Research (CGNAR) could have an impact on
national systems comparable to that of the CGIAR on the inter-
ational centers. With a five-year planning horizon and a two-
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year plan of work that is continually rolled forward, all
actors would have a basis for commitment. Donors could set
some minimum requirements regarding linkages among research
institutions. The CGNAR would consist of two national leaders
(one from research and one from planning) and one representa-
tive per 4onor.

The CGNAR may need a group, probably internal to the re-
search system, tc provide information and analysis. Donors
would need to indicate their intended level of support far
enough into the future to allow the national government time to
adjust to changes and to provide for security of expectations.

Some regional research has produced good results, but it
is often beset with political problems and may have no institu-
tionalizing mechanism. An institution like WARDA, which is
independent of national mechanisms, has been found to be espe-
cially helpful for training and, surprisingly, for identifying
and coordinating micro-level research. Networks of researchers
from developing countries could be useful when the country pro-
grams really are interdependent. The success of the Cropping
Systems Working Group in Asia is encouraging.

While not all workshop participants agreed with Professor
Ruttan's proposal, it was generally felt that the role of in-
ternational centers and regional institutions will change as
the capacity of national systems improves. Indeed, the mandate
of the International Service for Natioral Agricultural Research
(ISNAR), the youngest of the international research centers in
the CGIAR, is to provide assistance to host governments in
strengthening their own research system, rather than to organ-
ize research programs directly. Donor countries are also in-
creasing coordination of their activities, for example, through
the Cooperation for Development in Africa (CDA). The United
States has taken primary responsibility for coordination of
assistance to agricultural research under the CDA,

B. Suggestions for AID Assistance

1. Planning Assistance to Agricultural Research Activities

Throughout the impact evaluations and the workshop, the
importance of adequate macropolicies and of government support
to the research system was emphasized. Thus, the current em-
phasis in AID on facilitating policy changes that will encour-
age food production is supported by past experience. A project
must be designed to fit national objectives. This means that
there may be country-specific answers to specific issues and
situations and that the strategy selected for assistance must
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fit the host government's political set-up. The total environ-
ment, farm-level constraints, economic policies, and institu-
tional capabilities should be taken into account. A project,
or even the AID program of assistance, does not necessarily
address all of the constraints identified, but it better be
aware of them.

Coordination between the government, AID, and other donor
institutions is essential, at this early stage, to determine
government commitment and priorities as well as to assess the
constraints and resources at hand. The host government should
be actively involved in the preparation of assistance programs,
project identification, and project design. The issues of
availability of counterparts and potential trainees, the ca-
pacity of the host government to assure its contribution to
projects and recurrent costs, the potential conflicts between a
project's timeframe and a realistic schedule and phasing of
activities should be discussed with the donor institution wvery
early in the process.

In some countries, this may mean that assistance at the
policy and program level will be required first, and that a
"critical mass" of personnel, facilities, and management cap-
ability (both at senior and junior levels) must be assured
before a full research program can be established.

Workshop participants recommended that donor institutions
resist the temptation of pushing a research program through by
temporarily duplicating insufficient local institutions.
Short-term projects run entirely by expatriates make a limited
contribution to the national research capacity.

Institution-building and the concomitant training of sci-
entists is an especially long-term, complex process of critical
importance to the sustainability of a research project. 1If an
existing institution is to be strengthened, it must be care-
fully selected and treated as part of the overall administra-
tive system of the country and not as an isolated entity.
Training of counterparts for both scientific and managerial
tasks is an integral part of institution-building.

Bilateral agreements with developed countries and inter-
national organizations are not the only sources of assistance;
technical cooperation and exchange of trainees among developing
countries should also be encouraged.

However, both the institutions and the host governments
need visible results on a rather frequent basis as a justifica-
tion for continuing assistance and as an enticement to policy-
makers to reinforce their commitment to the research program
and to continue funding. This can be achieved if it is in-
cluded in the program planning and if the project scientists
and managers are committed to it.
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A well-run research system can give the government a pow-
erful tool for development if it is used both for technology
generation and for problem solving at the level of micro-
agroecological regions. Used in this way, research investments
can give short-term as well as long-term payoffs.

However, a major difficulty for many donors, and certainly
for USAID, is the fragmentation of assistance into relatively
short projects. This does not allow adequate planning for most
research programs and unduly taxes the host government with re-
quirements for counterpart, support staff, and recurring costs.
It is likely that long-term commitments, if only in principle,
to agricultural research programs will be more acceptable to
host countries at the political and technical level. Mr. Joseph
Wheeler, then Assistant Administrator of USAID, was sympathetic
during the workshop to the suggestion that AID make a commitment
to long-term projects or programs. With long-term approval,
funding could still be handled on a project basis. This, how-
ever, requires from both AID and the host government a long-term
research program with assigned priorities and definite goals
clearly tied to national development goals. Such an exercise,
by itself, would be extremely beneficial to the research system
and to the government, as was shown in Section III.

Since, for the foreseeable future, AID will provide as-

sistance in the form of projects, further recommendations in
this report are made within that framework.

2. Project Design

The preparation of project documents is a complex and
lengthy process. Negotiations will have to take place between
agricultural research institutions and various sections of
government, between donor country mission and home office, and
between country and donor. The host country may spend six
months to a year before a proposal is ready for AID review., It
is essential that the project design be as collaborative an
effort as possible to attain the support of all parties within
both the government and the mission.

Since agricultural research is a long-term endeavor re=-
quiring a steady support of funds, donors should consider
whether to include funds for operating expenses in the project,
and how incentives can be built in for national governments to
find sources of long-term support for these increments to the
agricultural research system. A realistic assessment of the
resources the host country can provide, especially human re-
sources and operating funds, should be made during the project
design,
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Project design should be influenced more by the implemen-
tation of the host country than by the theoretical considera-
tions of the AID administration. As projects go through the
various clearance processes in AID/Washington, and each office
looks at them from its particular viewpoint, they tend to ac-
quire appendages that may inhibit their implementation. Bang-
ladesh has developed a project implementation document that
responds to the project document, but that is related to host
government procedures and uses government vocabulary. It may
be a useful model for other missions.

Project targets rneed to be realistic, attainable, and re-
lated to the real world and specific country conditions. Per-
haps this needs to be reiterated more often in Washington than
at the missions. The project designers need to have available
an appraisal of the farming technology used in the area and an
assessment of the policy and institutional framework of the
country. Documents such as the Country Development Strategy
Statement and the Social and Institutional Profile, when avail-
able, should be complemented with special assessments as nec-
essary.

Indicators of progress at various phases during project
implementation should correspond to the target projects. The
preparation of good baseline data and a regular monitoring of
project progress make it possible to assess progress toward
institutional and research goals and to revise these activities
during project implementation when inadequacies in planning or
unforeseen difficulties are encountered. This requires that
the project paper maintain some flexibility in the implementa-
tion schedule and program,

Scheduling of project activities as listed in the project
paper is often a cause for difficulty, especially those involv-
ing training and technical assistance. Training may need to be
started well before other project activities if trainees are
important to project implementation., Having available a prese-
lected pool of persons who have been cleared by their govern-
ment to receive training may speed the training process.

3. AID Management of Research Projects

AID's resources (particularly in-house talent and operat-
ing expenses) must be marshalled to support project managers in
the field. Often managers for country-level research projects
have insufficient technical experience and require backstopping
to do an effective job. They should have access to training,
technical assistance (incliudinjg consultants), and research net-
works that permit them to draw on top expertise, both within
the country and externally. 1In regard to technical assistance,
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closer relations should be developed between the international
agricultural research centers and the missions--perhaps on a
more formal basis.

The workshop participants, however, believel that reliance
by the project manager on technical backstopping should be only
a temporary stopgap. Better research-oriented training of man-
agement professionals should be the rule: generalists may not
know how to handle difficulties and crises in research imple-
mentation. Assignment of AID agricultural professionals should
be based on the appropriateness of their language skills,
training, technical specialty, and geographic experience.

Ideally, the AID manager should be assigned through the
life of a project. The mission participants to the workshop
also recommended that the AID manager spend more time on the
project site{s) rather than at the mission, and even live in
the project area, as should the host country manager.

Flexibility is essential in maraging a research project;
however, this does not mean disorganization: an appropriate
management plan should be agreed upon with the host country and
enforced. The workshop participants emphasized that the
project manager must clearly and cogently communicate AID
regulations to the host country and to the AID contractor.
Difficulties too often arise because of lack of information and
communication among the host governmr2ant, contractor, and AID
staff, yet it is essential, for the rules and regulations of
each institution involved must be respected and eventually
reconciled.

Host country managers and/or project leaders and donor
counterparts should meet periodically to take stock of imple-
mentation. The AID administrators and the AID agricultural
professional (project manager) should participate in these
periodic monitoring reviews along with their host conntry coun-
terparts. Efforts should be made to arrange these reviews so
as not to duplicate those already scheduled by host country
governments. Host country scientists and administrators should
make sure that reports of monitoring reviews reach the levels
of the research institution and government where plans are made
and funds are allocated.

4. AID Evaluation of its Assistance to Research

Research projects usually have a dual goal: they seek to
produce specific technological outputs as well as to develop
the institutions involved. Both are long-term goals and their
accomplishments cannot always be measured adequately within the
scope of the project.



-48-

Project design is the most critical factor in achieving an
effective evaluation prugram. The design of the project itself
is more important to evaluation than the design of the evalua-
tion per se. Project targets should be realistic. Overopti-
mistic targets make useful evaluation more difficult and
exacerbate the antagonisms inherent in evaluation. Without
flexibility in the project design, evaluation is much less ef-
fective: there is little point in recommending changes in a
research program if the project design does not have sufficient
flexibility to permit such mid-course corrections without a
major redesign effort. The project's institutional placement
affects the willingness of host country officials to partici-
pate actively in evaluations and in the project itself.

The evaluation design should consider not only the type
and scheduling of evaluations, but also the methodology to be
used, the composition of the team, and the necessary pre-
evaluation preparation. Project information systems must be
established from the beginning of the project in order to pro-
vide the raw materials needed for evaluaticn and project man-
agement. Data cannot be gathered by the team unless adequate
preparation is made.

Finally, evaluation is not an unmitigated good. Evalua-
tions can be disruptive and divisive as well as constructive.
This is particularly true when evaluation staff members do not
have a technical background sufficient to judge project
achievements. The workshop participants made four recommenda-
tions to increase the effectiveness of evaluaticon:

1. Participation by host country representatives, AID
mission personnel, AID/Washington managers, and outside experts
is critical to evaluation success, if they have the necessary
language skills and country experience. Host country partici-
pation is essential for meaningful evaluation, despite the po-
litical and technical difficulties that this may pose. Effec-
tive AID/Washington participation is hampered by the conflict
getween its personnel's technical skills and administrative

uties.

2. Project design should establish a mechanism for sus-
tained evaluation attention. This may take the form of a peer
review committee drawn from host ccuntry, AID, and other
sources., It may also take the form of a cuntracted, informal
arrangement permitting a core group of individuals to be in-
volved in several evaluations over time (regardless of their
institutional location). This continued overview would in-
crease both the value of the recommendations made and their
acceptability to project staff.

3. Research projects shouid be flexible enough to 1llow
for changes during project implementation. Project control
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must therefore be decentralized to allow the AID mission and
host country managers to respond constructively to evaluation
recommendations. The research process dces not permit complete
planning, but requires a flexible response to opportunities as
they are identified.

4. Research evaluation requires an explicit methodology
and a carefully developed plan to guide team performance. The
overall quidelines for such evaluations should be revised and
made more available, but this does not obviate the necessity
for tailoring this design to specific needs and fully briefing
teams on the job they are expected to perform before they go
out.
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KITALE MAIZE: THE LIMITS OF SUCCESS

AID first became involved with hybrid maize research in
Keerva in 1963, through the Organization of African Unity and
the ust African Community. By 1970, the yield of the original
kybrids had been successfully improved by 25 percent under
research station conditions. The breeding program was
continuously followed with similarly positive results until the
EAC broke up in 1977. Other aspects of the A.I.D. program were
less rewarding. Research to improve maize protein quality and
to develop varieties for low rainfall areas did not succeed.
Nor did the attempt to train Kenyans and integrate them into
the research operation succeed. When the last American
scientist left almost 15 years after the first A.I.D. project
began, the effort was not sustained by Kenya.

In 1964, the first hybrid maize seeds were released for
commercial production. Hybrids produced a remarkable 40
percent increase in yield over lccal seed and proved
appropriate to the environment of the high potential areas of
Kenya, with their fertile soils, abundant rainfall, and
moderate temperatures. At the time, it was assumed that
African farmers would continue to use the local improved
variety rather than the new hybrid--it was less prone to crop
failure and it could be re-used year after year whereas hybrid
seed had to be re-purchasec each year. But the hybrid was
clearly superior in yield, enjoyed the status of a crop used by
large farmers, and small fa-mers soon demanded it. By 1977,
the majority of smallholders in high potential Central, Rift
Valley and Western Provinces grew hybrid maize and their
production far surpassed large farmer output.

An aggressive private firm, the Kenya Seed Company,
reproduced the seed, distributed it, and promoted it throughout
the country via a network of private shopkeepers. Extension
agents demonstrated the use of improved cultivation
techniques. The government-supported official prices and
marketing system provided incentives, particularly for large
farmers, to adopt and profit by the hybrid technology.

Innovations are usually unfair in the sense they reward
those who have the means to benefit from them. Consequently,
it is not surprising that hybrid maize was of greater value to
those farmers with sufficient laid, labor and capital to fully
utilize the innovation. More surprising is the large number of
smallholders who did gain access to the hybrid maize technology
and who have improved their food security as a result. The
overall impact of the increased maize production attributable
to the use of hybrid seed is that Kenya has continued to be
more or less self-sufficient in maize, the country's staple
food. As a result, Kenya, despite a very high rate of
population growth, has not had to face some food policy
problems which have confronted other developing countries.

Without hybrid maize, population pressure would likely have led
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tc 2 demand for more land for food crops and a reduction in
less essential export crops. Hybrid maize helped to keep the
price of food down in the cities, thus muting the pay demands
of urban workers and keeping Kenya attractive for foreign
investments. ,

There is a question, however, whether the government saw
the increased production of maize as more of a problem than an
opportunity. The government continued a pricing and marketing
system more suited to dealing with the problems of scarcity
than those of abundance. The Maize and Produce Marketing Board
responded to an obvious need for increased storage capacity,
for example, with too little, too late. Nor did the government
take adequate measures to ensure the continued success of
hybrids by: guarding the flow of critical inputs, including
sufficient credit and chemical fertilizers; and being
supportive of the research facilities which made the hybrids
possible. The loss of the incremental benefits which the
A.I.D. project demonstrated were possible by improving hybrid
seed year to year, cannot be calculated--but based upon the
benefits derived from the program in early years, the loss is
substantial.

Smallholders have not yet exerted policy influence on the
government (as did the European-dominated large farm sector
prior to Independence) by forming effective organizations of
their own. If government policy toward maize is to become more
effective, it will require not only better long range planning
but wider popular participation, especially among smallholders,
in its formulation.

From the experience of hybrid maize in Kenya and from the
observations of Kenyan maize growers and consumers, an A.I.D.
evaluation team drew seven key lessons:

l. Simplicity and viability were the decisive factors in
the success of hybrid maize.

2. The private sector was crucial in the rapid diffusion
of hybrid maize.

3. Perfect equity cannot be expected even from the most
successful technology.

4. The long-term continuity of foreign experts was basic
to the success of the breeding program.

5. Foreign advisors and finance do not automatically create
institutional capacity to perform agricultural research.
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Pragmatism and skepticism should surround A.I.D. support
for regionalism.

Too many lessons should not be drawn from a unique
experience in one African country.

A



13

C-4

Central America: Small-Farmer Cropping Systems

The small-farmer cropping systems research project in
Central America was selected for evaluation as part of A.I.D.'s
effort to assess the impact of its activities in several
development sectors. Field work for the evaluation was done in
Costa Rica, Guatemala, Honduras and Nicaragua by a six-person
team in February 1980. The findings and interpretations are
those of the team and pertain only to this project. However,
they will contribute to a forthcoming analytical report for the
agricultural rzs<arch sector as a whole.

In 1975, AID's Regional Office for Central American
Programs (ROCAP) began support to the Center for Tropical
Agricultural Research and Training (CATIE), -located in
Turrialba, Costa Rica, to develop and test "a coordinated
regional research approach for improving the cropping systems
of small farmers in Central America." CATIE agreed to
negotiate working arrangements with the principal agricultural
research institutions of the five Central American republics.
These arrangements were to provide for CATIE and national
scientists to collect survey data on the crosping practices and
crop yields of the peasant farmers as well as data on their
socio-economic environments. Then the scientists were to work
with representative farmers by setting up experimental plots
designed to test and evaluate alternative crop combinations for
their potential in increasing production anéd income.

ROCAP undertook this project with the expectation that
CATIE would develop and demonstrate an innovative
multidisciplinary methodology for doing research on the
cropping systems of the small farmers of Central America. It
hoped to mobilize a permanent regional institutional capacity
and commitment for on-farm research and training addressed to
the needs of this vital sector of rural society. It also
expected to see CATIE produce, through the project, improved
cropping systems alternatives for different ecological zones of
the region that might be suitable to rapid verification and
dissemination by the national institutions. 1Its longer-term
goal was that as farmers adopted these proven, improved systems
the total yields from small farms would significantly increase
and family incomes would rise.

By the end of the project in 1979, CATIE had made working
arrangements and had carried them out in varied ecological
zones of all five of the Central American republics. Twelve
agricultural scientists from CATIE had been engaged full-time
in on-the~-farm research. They had developed and demonstrated a
cropping systems research methodology working on the farms of
gseventy-five smallholders. Impressive production gains and
potential economic benefits had been documented for the ten
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major cropping systems alternatives elaborated by the project
staff. But these alternatives were yet to be verified through
extensive field trials in the region. However, one highly
promising alternative crop mix of sorghum and be¢ans, which did
undergo limited verification, had been adopted by Nicaraguan
agricultural officials for widespread dissemination among
peasant farmers.

During this five year period, CATIE increased its graduate
training on small-farm systems and generated a five-fold
increase in its budget, largely from international dcnors and
almost exclusively for smallfarmer oriented agricultural
research activities using the "systems" approach. CATIE's
institutional commitment to improving small farmer production
had become well established as had its ability to work with
national institutions in the region.

Although the project had achieved most of its stated
objectives, the beneficial impact of the emergent research
methodology and of the expanded institutional capacity at CATIE
on large numbers of small farmers was yet to be demonstrated.
There was no wide-scale adoption of the newly tested cropping
systems alternatives developed from the on-farm experiments.

In spite of this and partly because of it, some lessons were
learned from the project evaluation.

Doing agricultural research on the farms of smallholders,
as opposed to research done on far-removed experimental
stations, holds much promise for the development of truly
appropriate production technologies and their more rapid
adoption and dissemination. But for that potential to be
realized, the projects should be designed to include the full
cycle of research through both verification and dissemination.
Donors sponsoring such research should provide the time and
resources necessary, perhaps eight- to ten-year authorizations,
to allow for validated technologies to reach numbers of small
producers. International or regional research institutions,
like CATIE, must be prepared to maintain their collaboration
with the national agencies, not only to support the
verification and dissemination phases as they come on line, but
to capture important findings during these phases for improving
subsequent research work.

Agricultural institutions undertaking on-farm systems
research must give adequate attention to non-agronomic
issues--such as input constraints, market analysis, and
household and area labor availabilities by season--in the
planning of the research, the analysis of constraints to
production, and the implementation of research, verification,
and dissemination programs. To do so requires that the
institution have adequate staff skills in the social sciences

and in farm management within the multidisciplinary teams
undertaking each phase of the research effort.
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Scientists need to be aware of the difference between doing
research on small farms and doing research with the active
interest and participation of small farmers. The former may
well inform the agricultural scientist about agronomic issues,
but only the latter is likely to educate both the scientist
about how the small-farmer household economy works and the
farmer about new agricultural options that will fit with the
economy. Several of CATIE's field staff demonstrated that
being a scientist and an involved participant, or even change
agent, are not mutually exclusive roles.

L3
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Korean Agricultural Research: The Intearation
of Research and Extension

A profound change occurred in the early 1970s that
transformed the Korean Government's rural development
strategy. From one emphasizing industrial exports, the costs
of which were largely borne by the Korean rarmers, the strategy
evolved into one devoted to improving rural Korean life. The
genesis of this approach was both political and economic: a
hardening of PL 480 terms and the results of the 1971 election
that amply demonstrated that government support had eroded in
the countryside. The Korean Government responded with a rice
pricing policy advantageous to the farmers, the strengthening
of the extension service, tae formulation of the Sae~maul ("New
Village") Movement, and a rapid increase in rural
infrastructure.

The origins of AID's support to agricultural research are
found in the Korean Agricultural Cector Survey (1972) and
succeeding documents that advocated a strengthening of research
as a primary need. The project, proposed in 1973 and
implemented in 1974, provided $5 million for a tripartite
program to strengthen the capacity of the Office ¢f Rural
Development of the Ministry of Agriculture and Fisheries. It
included training of Korean researchers overseas, equipment
(including a computer and library materials), and both resident
and short-term expatraite advisory services. At the close of
the project in 1980, 21 Ph.D. students and 17 M.S. students
were trained overseas, while an additional 94 received
short-term training and 106 participated in observation tours.

Although there were problems with the English language
competence of prospective students, the training aspects of the
project were universally regarded as the most successful part
of the program. Of notable, but secondary, importance was the
provision of equipment and supplies, especially the computer
and the library materials. Lagging far behind was the value of
resident expatriate assistance, which ways of marginal use to
the project but was more significan* in terms of relieving the
AID Mission from cortinuous monitoring of the project than in
providing help to the Koreans. Of qgreater importance was
shorter-term foreign technical advice.

The inchoate goal, from a Kcrean perspective, was probably
rice self-sufficiency--a strategic, political, and economic
objective. The project purposes, however, were specified in
considerable detail outlining exact vield increases on
agricultural experimental stations over a ten-year period in
the areas of rice, barley, wheat, and soybeans as well as
generalized improvement in potato production and in the
cropping systems. Specific increases were also proposed for
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farm fields for the same time. Since the decade of crop
improvement is to end in 1984, this evaluation must be
somewhatcircumscribed.

The project paper suffered from spurious specificity
regarding experimental station crop increases. Before the
project began, experimental yields were higher than those
indicated in the paper, often by considerable amounts. The
research breakthroughs that the project anticipated were
generally made prior to the project. Farmer yields may well
reach their objectives by 1984, but the AID project was only a
beneficial increment to Korean agricultural research. It
supplemented an existing, competent system, but offered little
that was innovative.

The concentration on rice led to a lack of emphasis on
other crops, an inattention caused by national concerns as well
as social and economic factors the project ignored. Although
there have been increases in crop yields, hectarage of the
other crops has consistently been falling, even before the
project began. Thus, national targets will not be met even if
a relatively few farmers benefit. The choice of some of the
crops covered by the project such as wheat; soybeans and
potatoes seems questionable, as does the emphasis on increased
fertilizer responsiveness.

Critical to a developmentally effective agricultural
research program is the transference of experimental results to
the farmers. Through a widespread extension service, a farmer
training program that includes almost all families annually,
demonstration plots, and the Sae-maul Movement, Korea has
developed an authoritarian but effective means of dissuminating
research results.

Thus, beginning in 1972 the spread of the high-yielding
varieties of rice was pushed with alacrity by the Korean
bureaucracy in response to a national command structure. The
effort was effective, making Korea self-sufficient in rice by
1975. Yet there were two inherent problems in this
comprehensive effort: these varieties were sensitive to cold,
and new races of the fungal disease called blast normally
develop after a few years if large areas are planted to a
single variety.

The crisis developed first in 1979 with a drop in
productio:s caused by blast followed by a disastrous 1980 crop
due to cold temperatures. The rice crop fell by one-third,
creating a crisis of confidence in the government and in the
guidance service.

Ironically, the failures of 1979 and 1980 can be attributed
to the strengths of the Korean guidance service. Thus its

W
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weakness is based on the omnipresent bureaucratic hierarchy
that, in contrast to most developing societies, can transform
research inte production. In singleminded pursuit of its
political goals, it neglected elemental precautions that might
have avoided the problems of the last two years.

Agricultural research was an appropriate intervention for
AID at the time. It assisted a well-established, agricultural
research network, but did not materially transform it. It
created no new institutions.

Agricultural researech will continue in Korea but
replication abroad will be difficult. Any successful adaptive
agricultural research project will be dependent upon a positive
pricing policy, an effective extension service, rural
infrastructure, and continuous contact with international
research centers, among other factors. Political will is
required for its success, but too strong an emphasis on
political objectives can undercut its effectiveness.
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Guatemala: Development of the Institute of Agricultural
Science and Technoloqy (ICTA) and its Impact on
Agricultural Research and Farm Productivity

During the decade of the sixties, food production in
Guatemala barely kept pace with the demands of a growing
population. In 1970, the Government of Guatemala initiated a
restructuring of public agencies to provide coordinated service
to small food-producing farms. An innovative organization, the
Institute of Agricultural Science and Technology (ICTA),
emerged from this restructuring with responsibilities for
generating and promoting the use of improved technologies in
basic food crops. AID supported this restructuring with a
series of loan and grant projects beginning in 1970.

In 1975, AID approved the Food Productivity and Nutrition
Project. 1Its purpose was to increase the production and
nutritive quality of basic food crops in Guatemala and to
strengthen and develop ICTA as an institution. Of $1.73
million allocated for the project, $1.2 million was for
expatriate technical assistance, including plant breeding
experts and other technicians who staffed ICTA while
project-spcnsored Guatemalans were being trained to assume
positions within the new Institute.

Three crops, maize, beans, and sorghum, were targeted for
increased production. Working with experts from international
agricultural research centers, ICTA personnel developed new
varieties and tested them under small farm conditions by
collaborating with farmers. With the assistance of the
Inter-American Development Bank, a seed service was organized
to process seed and help maintain genetic quality.

New varieties of botn maize and beans were introduced and
increased yields have been recorded. Using improved seed and
other technologies recommended by ICTA, collaborators have
obtained increased yields. Gains in maize have been primarily
in lowland varieties, but one new highland variety is
promising. The impact of new seed on maize production is
expected to increase as the amount of seed produced increases.

New varieties of beans may reduce or eliminate the need for
costly programs to control Golden Mosaic. New varieties of
sorghum were not released until 1980 and thus could not be
evaluated. However, they appear markedly superior to
previously available varieties.

In addition to developing and recommending improved seed,
ICTA developed and recommended other farming practices related
to increased yields, such as planting distances, seed
densities, fertilizer applications, and weed and insect
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control. Indices of acceptance developed by ICTA indicate that
increasing numbers of farmers who have collaborated in the
fieldtesting of such new technologies are adopting ICTA
recommendations. Interviews with ICTA personnel and with
individual farmers support this impression.

The AID project facilitated and hastened the strengthening
of ICTA as an institution. The number of ICTA staff increased
and staff qualifications improved. Expatriates facilitated the
research work of ICTA and its growth as an organization. With
project support, 10 Guatemalans received advanced training and
by 1979 and 1980, they were returing to ICTA to replace
expatriates.

However, high attrition rates among personnel with advanced
degrees are a serious problem for ICTA. Rigid salary schedules
are apparently responsible, but ICTA managers have been
unsuccessful in efforts to obtain the authority to revise these
schedules. Witi the departure of expatriate advisors, these
high attrition rates may make sustaining and expanding the
present ICTA system more difficult.

Some confusion remains regarding the respective role of
ICTA and DIGESA, the extension service of the Ministry of
Agriculture, particularly as ICTA's approach to research draws
on some techniques of traditional extension methodology. ICTA
and DIGESA are working on this problem, and it seems likely
that new patterns of relationships will develop.

ICTA has come to represent a new model for agricultural
research that planners and researchers in other countries are
studying and attempting to replicate. If there is continued
and increased support from the Government of Guatemala, it will
be able to sustain and expand its present activities.
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Food Grain Technology: Agricultural Research in Nepal

In 1957, the U.S. Operaticns Mission initiated support for
a broad-ranging agricultural development effort in Nepal. This
project continued without pause for 17 years, largely in
pursuit of the objective of increasing Nepal's food grain
production capacity by enabling and encouraging Nepali farmers
to apply the techniques of scientific agriculture. While the
U.S. financial and technical assistance was continuous, the
emphasis, the pace, and the amount of Nepali involvement were
altered considerably during the course of project
implementation. The project began as a "general agriculture®
initiative and gradually evolved to its concluding emphasis on
the development and dissemination of "food grain technology."

The project successfully contributed to the establishment
of agricultural research and extension systems by training
almost 600 Nepalis to the B.S., M.S., and Ph.D. levels and by
constructing facilities for research at five stations in the
Tarai-—-at Nepalganj, Bhairawa, Parwanipur, Janakpur, and
Rampur. With the assistance of the extension service, improved
wheat, rice, and maize varieties that were tested on the
research stations were spread to farmers across the Tarai.

Some of the selected improved varieties proved widely adapted
to Nepal's enormous range of agroecological conditions and
spread into the Hill and Mountain farms as well. Other parts
of the "technology packages"--which included recommendations
for fertilizer, time of planting, spacing, and irrigation--were
not so widely adopted.

In trying to assess more precisely the differences that
could be attributed to the implementation of the Food Grain
Technology project, we first examined statistical fact sheets
and research reports. We then talked with agricwnltnral leaders
(many of whom had apparently taken advantage of training
opportunities offered under the pro’iect) and with agricultural
producers. We took a long view in these dialogues, trying to
comprehend the pattern of changes which had occurred in the
agricultural sector over the past two decades. While looking
at reports of experimental trials and at growing fields of
wheat and mustard, we discussed not only what haZ happened, but
what might not have occurred had the project never been
implemented.

Our examination provides both a sense ¢of solid
accomplishment and a basis for some disquieting fears. On the
positive side, we found the following:
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- A functioning research system has been developed.

- Farmers are immensely aware of the need for and the
problems related to Krishi bikash (agricultural
development).

- Extension and research services can, at times, work
together in complementary, mutually reinforcing
activities which result in new plant varieties and
increased knowledge in the countryside.

On the negative side wer~ the following factors:

- Researchers and farmers are not in complete agreement
on which agricultural problems need to be addressed,
nor are the channels for communication as open as they
could be.

- The "green revolution"™ as it has occurred in Nepal has
not yet resulted in long-term security and economic
independence as expected but has contributed to
economic and environmental destabilization.

- The productivity of farmers, extension workers,
researchers, and those agencies charged with input
supply distribution is far from optimal.

Thus, researchers articulate the need to continue the
search for new varieties which are higher yielding, more
disease resistant, and produce grain with acceptable qualities
of taste. Farmers agree that variety development is important,
although they emphasize other criteria for variety selection as
well. Farmers aiso recommend that increasing reliability of
water and fertilizer supplies is more important for handling
their problems of deteriorating soil fertility, declining farm
sizes, with low yields, and high risks. The role of
agricultural research and extension is not in question; at
stake are the issues of researcl priorities and their relevance
to farmers' resources and constraints.

The fact that farmers have adopted components of technology
packages at all may reflect less the persuasive rhetoric of
research and extension than the farmers' response to the
increasing pressure of population and to their families'
requirements for food and cash. Nevertheless, without the
technology packages, it is unlikely that Nepal's farmers would
be as productive as they are today.

ol
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Agricultural Research in Northeastern Thailand

In 1962, the Ministry of Agriculture and Cooperatives in
Thailand officially established an agricultural research center
at Tha Phra near Khon Kaen, located 400 kilometers from
Bangkok. The center was to be a multidisciplinary research
facility focusing on the Northeastern region and responsive to
the needs of the farmers. In addition, it was to support and
coordinate the work of the Ministry's 112 small research
centers and stations in Northeastern Thailand.

USAID/Bangkok first assisted this project in the mid-1950s
by providing graduate training to 24 Ministry employees who
were to staff the center. 1In 1966, a multifaceted project was
launched for institution-building at the center. A contract
was signed with the University of Kentucky, Lexington Kentucky,
and from 1966 to 1975 Kentucky Project officials were
responsible for (1) advising center administrators; (2)
arranging for training employees in the United States; (3)
assisting in the establishment of research laboratories,
research programs, and extension activities; and (4)
coordinating functions at the center.

An excellent physical facility was constructed which has
been carefully maintained. Since 1966, a total of 118 Ministry
employees have received U.S. training in agricultural
disciplines mostly at the University of Kentucky. By 1975,
laboratories were well established and substantial research
work was underway. However, since 1975, research programs have
been reduced and the professional staff of the center is far
below projected numbers. The research carried out is
essentially conventional and laboratory- or station-focused;
there is little evidence that it is responsive to the needs of
small farmers in Northeastern Thailand.

Kentucky Project extension and training activities started
slowly, but since 1975 several initiatives have been launched.
These include a series of television and radio programs, a
mobile extension unit, and an agricultural information
network. These initiatives were not planned at the beginning
of the project. However, at the time of review, these
activities and their support units were the most dynamic at the
center. Modest USAID support to these programs could do much
to enhance the quality and quantity of agricultural information
available to Northeastern farmers.
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Scientists at the center need to familiarize themselves
with the complexities of agricultural production and
decision-making in the Northeast. This could contribute to
future research activities and outreach programs which are more
relevant to the needs of a greater variety of farmers.
Furthermore, bureaucratic conflict has created an atmosphere in
which much research done at the center is rejected out of hand
by the central Ministry of Agriculture and often has to be
redone in order to be acceptable. Declining budgets, loss of
coordinating authority, frequent institutional redefinition,
and loss of status and professional autonomy have combined with
previously mentioned factors to defeat efforts to build a major
research capacity in Northeastern Thailand.

Ministry, USAID, and University of Kentucky Project
officials chose not to reexamine and reformulate the project,
inspite of ample, early evidence that the center lacked
sufficient bureaucratic potency to accomplish its long-range
goals. It seems unlikely that more detailed planning could
have pinpointed and overcome this problem. However, AID
officials should have recognized the problem by the late 1960s
and done something about it. They could have
(1) pulled out, (2) decided to support only the most promising
portions of the project (e.g., the training component), or (3)
worked with the Ministry to strengthen the bureaucratic
position of the center. That none of these things happened
reflects negatively on responsible USAID officials, but perhaps
more so on AID structures and procedures. These may have
discouraged Mission officials from reexamining projects and
making mid-course corrections 10 years ago. Whether or not
there have been sufficient changes in incentive structures to
encourage them to do so today remains to be seen.
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West Africa Rice Research and Development

The West Africa Rice Development Association (WARDA) was
created in 1970 to increase rice production in the 15 member
countries through research and training. Importation of the
rice necessary to satisfy an increasing demand for what is
becoming the food staple in urban areas is a drain on foreign
exchange, yet the climate and ecology of West Africa are suited
to rice production.

A decade after its creation, one cannot hold WARDA
responsible for the fact that West Africa is importing more
rice than ever. WARDA was encouraged to look for technological
solutions to this deficit, not for economic policy solutions.
But a technical solution cannot be divorced from its economic
environment. One of the greatest weaknesses of WARDA's
research design is its tendency to separate these two. Some of
WARDA's research results demonstrate the disadvantages of this
tactical sepa. ‘tion, laid on the association by its founding
charter and by the orientation of the donor and member state
support it has received. Nevertheless, because of its
scientific professionalism, WARDA, through its development
department, has discovered a politically acceptable way of
targeting project identification research design on specific
situations that are not only ecologically but also economically
conducive to expanded rice production.

Much of the more recent, second phase of AID support to
WARDA (project 698-0429) is built upon WARDA's evolving skill
in contextualizing rice research and development inputs such
that, for specific contexts, their outputs are not hindered by
the widespread economic constraints on rice production in West
Africa. Therefore, with the advantages of hindsight,
therefore, we are evaluating the first-phase AID/WARDA project
(698-0382), no* only in terms of its own stated goals, but also
to identify the part it played, if any, in helping WARDA define
this more successful, interdisciplinary role for itself.

Under the first-phase project, AID supported (1) two
special research projects--one for mangrove rice at Rokupr,
Sierra Leone, and one for deepwater/floating rice at Mopti,
Mali; (2) a training center adjacent to Liberia's Agricultural
University at Fendell just outside of Monrovia; (3) participant
training in the United States for key WARDA researchers; and
(4) a rice economics study undertaken in conjunction with the
Food Research Institute at Stanford University.
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Tunisian Wheat Development Program

The Tunisian Wheat Development Program (Project Ble) was
designed and implemented from 1965 to 1977 by AID, the Ford and
Rockefeller Foundations, the International Maize and Wheat
Improvement Center (CIMMYT) in Mexico, and the Government of
Tunisia. It was conceived in 1965 at a time when the economic
chaos following independence from the French prompted the
Government of Tunisia to explore every avenue to reverse the
decline in agricultural production, particularly of food.
Development of Tunisian ianstitutions and training of Tunisian
staff were priority goals to £fill the gap created by the exodus
of the French civil servants and other European farmers and
entrepreneurs in 1964. The ultimate goal of the Government was
and remains "self-sufficiency in food production.”

The purpose of the program was to introduce and adapt to
the Tunisian environment and climate the new semi-dwarf
high-yielding wheat varieties that had bez2n developed at CIMMYT
in Mexico. The other important purpose of the program was to
train Tunisians in agricultural research and extension methods
as a means of developing institutional capabilities for Tunisia
to carry out research and extension activities alone.

Tha impact of the program has been slow but positive. Much
of the impact is being felt now, some five years after the
program was phased out and 17 years after its conception. If
one single factor had to be identified as the program's most
important contribution, it would be the development of the
program for advanced degree training, particularly to the Ph.D.
level. The research capability developed by this advanced
training has become most effective in the past three years.

The impact is being demonstrated in research results; in an
effective extension program; in improvements in institutional
capabilities in research, extension, and education; and in
farmers' increased acceptance of new varieties and improved
technoiogy, resulting in increased yields and production.

Training has enabled Tunisians to successfully continue
research and extension activities without assistance after the
program was phased out. Nineteen Tunisians were trained in the
Unjted States to the level of M.S. and Ph.D, degrees in
agricultural sciences. This was supplemented by practical
training of 55 other Tunisians at CIMMYT in Mexico, in
Australia, and in Tunisia. Of the 19 who received advanced
training, 13 are working directly or indirectly in the cereals

s
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program in Tunisia; 11 of these are directly involved. Of the
19 Tunisians, one is continuing advanced studies in the United
States and five are working abroad with international or other
organizations. Four of the Tunisians who received Ph.D.
degrees are involved in research at the National Agricultural
Research Institute of Tunisia (INRAT) while teaching at the
National Agricultural Institute of Tunisia (INAT, the national
agricultural university). Two Tunisians trained to the M.S.
level are participating in the research program at INRAT.

During the life of the program, five new bread wheat and
five new durum wheat varieties were developed and introduced to
farmers with varying degrees of success. After the program was
terminated in 1977, Tunisians had been trained under the
program continued to develop varieties with caracteristics that
improved on those developed earlier. 1In 1980 and 1981, two
improved varieties of bread wheat and two improved varieties of
durum wheat were developed and put into use. Some of these
later varieties were more resistant to diseases and drought
than earlier varieties, and consequently were more acceptable
to farmers.

An extension and farm demonstration system and program were
developed in the beginning of the Wheat Development Program to
work closely with the research activities to extend results to
farmers and to feed back problems to research scientists. The
Technical Division, established in the Office of Cereals,
successfully carried out its functions during the life of the
program. It is now staffed with trained Tunisians and is still
operating a successful program.

As a result of the program, Tunisia's cereal production
(wheat and barley) was greater during the ll-year period 1971
through 1981 by 5.302 million metric tons than during the
previous ll-year period. Despite population growth, annual per
capita production of cereals increased from 104 kilograms in
1970 to 160 kilograms in 1980, using average annual production
figures for the two periods and the population levels of 1970
and 1980, respectively. Furthermore, the increased production
was achieved on an area of land less (by over 200,000 hectares
in each year, 1980 and 1981) than in the previous four years.
The increased production of cereals saved the Government of
Tunisia the foreign exchange costs of annually importing
299,000 metric tons of durum wheat, 77,000 metric tons of bread
wheat, and 106,000 metric tons of barley that would have been
required otherwise during each year 1971 through 1981. The
value of this amount of annual imports at 1981 prices would
have been $125,944,000 (cost, insurance, and freight in
Rotterdam, imported from the United States). This was made
possible at a total cost to the U.S. Government, Rockefeller
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and Ford Foundations, and less than $3.5 million in technical
assistance.

The program has resulted in other benefits to Tunisia. It
contributed to increased per capita consumption of cereals,
mostly in the form of increased use of commercial bread and
noodles. While no national data were available to confirm the
fact, there was evidence that farmers had been integrated into
the money economy. Cereal farming had become mechanized and
farm families were purchasing prepared foods such as commercial
noociles and bread.

The positive impact was no%t without some negative effects.
Rural migration of men had led to a change in the role of rural
women, with an increase in their participation in farming and
rural industries, and a decrease in their role in home
preparation of food. While this may be viewed as a positive
gain for women, it has had one negative result. Increased use
of purchased, prepared foods (principally noodles and bread)
instead of home-prepared food has decreased the nutritional
levels of farm family daily diets.

Not all the institutional goals have been achieved.
Integration of research and extension has not been acted on.
The planners had sought flexibility in management, financing,
decision-making, and action by establishing the program under
the parastatal, semi-autonomous Office of Cereals, a commercial
organization concerned with the purchase and sale of cereals.
This office, which is outside the Agricultural Services of the
Ministry of Agriculture, was not impeded by the bureaucratic
constraints of other agencies. At the same time, it did not
play a role in providing technology to farmers. During the
life of the program, activities were integrated through
personal cooperation of scientists who cut across institutional
lines. This system continues today.

Despite these weaknesses, the institutions in research,
education, and extension have developed basic capabilities,
resulting directly and indirectly from the program, which
permit them to continue successful activities. However, the
goal of self-sufficiency in food production has not been
achieved. This goal is illusory and has tended to overshadow
the progress that has been made, as continued growth of
population and increased per capita consumption of cereals have
widened the food gap, requiring increases in imports.

Tunisia's overall goals of using its resources to comparative
advantage, and of producing higher valued crops on the better
land (under irrigation where feasible) for export and to supply
the thriving hotel-tourist industry are both aimed at achieving
a balance in international trade of agricultural products,
which makes good economic sense. Achievements in cereal
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production are due not only to the scientific progress achieved
under this program, but also to improvements in institutions,
economic conditions, and policies in the agricultural sector.
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AID EXPERIENCE IN AGRICULTURAL RESEARCH
A Review of Project Evaluations

This study reviews tnhe experience of the U.S. Agency for
International Development (AID) in the area of agricultural
research. It was completed by Development Alternatives, Inc.
(DAI) at the regnest of AID's Office of Evaluation, Bureau for
Program and Policy Coordination (PPC/E). The study's
objectives were:

-—- To review historical trends in agricultaral research,
especially of AID's expenditure in that sector:

~- To identify the set of projects comprising AID's
agricultural research portfolio; and

- Tc identify major issues affecting the design and
implementation of agricultural research projects by
reviewing evaluations of a sample ~f those projects.

A review of the literature and interviews with various
professionals identified several recent trends in agricultural
research. These included an increasing attempt by researchers
to develop technology applicable to the needs of farmers under
adverse envrionmental conditions and in resource poor regions
of the world. Moreover, in an attempt to better align research
with farmer needs, a broader array of production constraints
(both agronomic and socioeconomic) is now being examined in the
technology generation process than in the past. This has
entailed more emphasis on on-farm research, the use of
multidisciplinary teams and a more holistic approach to
research, as well as greater participation by the farmers
themselves in the technology generation process. Additional
1Ssues receiving increased attention are the importance of
strong national research systems and the amount of time
necessary for agricultural research projects to produce useful
results.

AID support to agricultural research has been increasing in
recent years. Historically, however, the sector has received
relatively little attention from the Agency. According to the
interviews and literature review conducted during thi:; study,
one reason for this lack of attention was the belief, prevalent
in the early 1950s, that the technology necessary to improve
agricultural productivity in the developing countries already
existed. Limitations during the 19608 included Congressionally
imposed restrictions on the amount and type of reseatch that
AID could undertake together with decreases in the Agency's
in-house technical expertise in agriculture: Finally, the New
Directions legislation passed in the early 19708, while
contributing to important changes in the nature and focus of

AID's agricultural research., emphasized other development
strategies such as rural development and food production

11
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projects, or the delivery of services t~ meet basic human needs.

AID's ir -easing interest in agricultural research in
recent years has partly resulted from a realization that a lack
of appropriate agricultural technology is a serious constraint
to food production increases. Moreover, the success of the
green revolution technology developed by the international
agricultural research centers (IARCs) in increasing production
levels of selected crops in certain regions of the world has
furthered this realization.

Between 1978 and 1981 AID funds going to agricultural
research increased by almost 70 percent, from $84.7 million to
$143.7 million. In relative terms, AID's investment in this
sector rose from 12.8 to 19.5 percent of the agriculture, rural
development and nutrition appropriation (excluding economic
support funded appropriations). Most of this increase came
from projects funded by AID field missions. On the other hand,
the proporticn of AID support going to the IARCs and centrally
funded bilateral research has increased only slightly.

However, the passage of Title XII and the creation of the Board
for International Food and Agriculture Development (BIFAD) may
provide a basis for greater activity in this area.

Aside from reviewing historical trends in agricultural
research, the study examined issues affecting projects in the
sector based on a review of 131 evaluations of 48 agricultural
research projects (39 regionally and mission-~funded and 9
centrally funded). It found that the evaluation documentation
provides only an imperfect picture of any project's overall
performance. The evaluations were most often focused on the
provision inputs and the achievement of outputs. Attempts to
measure project impact (to determine the effect of project
activities on the beneficiaries welfare) were limited to the
four Impact Evaluations included in the sample (part of a
gseries of indepth, ex post evaluations currently being
undertaken by AID). The standard evaluations did not provide
the basic information (such as project characteristics and
standardized performance indicators) necessary to permit a
comparative analysis of the projects in this sample.

Using the evaluation documents, it was possible to identify
several recurrent issues common to projects in the agricultural
research sector. For regionally and mission-funded projects
these included:

-~ Dpetational problems entailed in doing on-farm,
farming systems-type research, and involving farmers
in the research process;

- The quality of the research conducted and the setting
of research priorities;
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- The phasing of activities, especially construction
delays which impeded planned research, as well as the
amount of time allowed to achieve the research
objectives;

- The adequacy of AID's research project supervision,
given a lack of technical expertise and high staff
turnover in the missions;

- Weaknesses in the links between reseach and extension,
as well as inadequacies in complementary services
{inputs, credit, marketing, and so forth);

- Host government support for the projects:

- The lack of qualified counterpart personnel to work
with expatriate technicians, together with low
salaries for host country researchers which makes it
difficult to maintain competent staff;

- Inadequate participant training programs;
- Delays in procurement; and

- The delays or inability of AID and its contractors to
provide qualified technical assistance.

For the nine centrally funded projects in the sample (each
of which involved overseas research), the issues discussed in
the evaluations included: ¢the creation of linkages with host
country institutions; the performance of long-term staff; the
project's scope and funding; and the quality of the research
conducted. Issues not fully treated by the evaluations of
these projects included: the problems entailed in simply
conducting research within developing countries and in
conjunction with local institutions and researchers; the
feasibility or mecessity of conducting more research away from
the research station; and the dissemination of the research
findings.

In conclusion, this review of past AID evaluations
identified and documented a set of issues or problems that were
more or less familiar to development professionals
knowledgeable about the sector. The study also identified
significant gaps in the evaluation data base that was
analyzed. In terms of producing information that might S
influence overall policy within the sector and feed into the
design of future projects, this study highlighted the need for
investigations outside the Agency's system of regularly
scheduled evaluations in assessing its project implementation
experience,
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PREFACE

The U.S. Agency for International Development sponsored a Workshop on the
Impact of Agricultural Research projects worldwide. The workshop was
coordinated by the Office of Evaluation, Bureau for Policy and Program
Coordination, as part of a study of AID's activities in agricultural
research. The study included a review of AID's portfolio in agricultural
research and the conduct of impact evaluations of agricultural research
projects in Central America, Guatemala, Kenya, Korea, Nepal, Thailand,
Tunisia and West Africa.

The purpose of the workshop was to analyze the issues and lessons identi-
fied in each impact evaluation, discuss how these findings can be used in
planning, designing and implementing technical assistance to research
institutions, and make recommendations for future policy in agrizultural
research.

The workshop, held &t the Xerox Inteiuational Center for Training and
Management in Leesburg, Virginia, June 13-17, 1982, was managed by the
International Agricultural Development Service, Arlington, Virginia. It
was attended by nearly 100 participants, of which one-quarter were from
developing countries, one-half were from AID/Washington or missions abroad,
and the rest were from international organizations, universities, and con-
sulting firms.

The activities of the workshop wer~ conducted in plenary sessions and in
work groups. The plenary sessions consisted of informal presentations,
panel discussions, and work group reports. Each plemary included comments
by the moderator followed by comments or questions from the floor.

This repcrt consists of three parts: the background document that was
distributed prior to the workshop, rapporteurs' notes on the plenary and
work group sessioms, and annexes.

A final document summarizing the agricultural research study is being
prepared. It ~ynthesizes the conclusions reached at the workshop and
presents policy recommendations, as well as suggestions for planning,
designing and implementing effective research systems.
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I. INTRODUCTION

A. Why Evaluate AID-Sponsored Agricultural Research?

Projects to assist the less developed countries in developing their
agricultural research capablilities have often been designed according
to the following reasoning:

{1) A country that increases its production of food crops achieves
a more rapid economic development, its food producers enjoy a higher stan-
dard of living, and more and cheaper food is available to its consumers.

(2) Research scientists can find ways to increase food production if
they are well trained and receive suifficient funds and adequate facilities.

(3) Therefore, if donor countries provide training and funding for
agri ultural research, the less developed countries will ackieve faster
economic¢ growth and their farmers will be better off.

These assumptions may seem oversimplified, and they are rarely stated
so bluntly. 7Yet these assumptions, and the premise that increasing food
production is a technical problem that can be solved by agricultural science,
have underlaid much of the considerable efforts to promote agricultural
development in the less developed countries.

Are these assumptions valid? What are the mechanisms and constraints
within each premise and between the rremises and the conclusion? Are
there constraints other than technical to increasing food production? If
so, how can we best address them?

The U.S. Agency for International Development has assisted the
development of agricultural research capabilities in the less developed
covntries for over 30 years, both through finarcial and technical assis-
tance te national and international institutions, and through training
programs. While much has been accomplished in training of Third World
agriculturalists and creating or expanding research facilities, the
agronomic, economic, and social impacts of these efforts have often been
disappointing. Because AID has given priority to increasing food produc-
tion in the less developed countries for the late 1980's and has reemph-
asized its interest in supporting agricultural research (AID Food and
Agricultural Development Assistance, March 1982), it is important to
assess Lne achievements and difficulties of past development efforts so
as to plan and implement future activities most efficiently and to the
best advantage of the food producers.

B. Purpose of this Paper

Cince November 1979, the office of Evaluation, Studies Division, has
been evaluating the impact of the AID's assistance in major development
sectors, so that the lessons learned can be incorporated inte the AID's
policy, planning, and implementation activities,
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Agricultural research was among the first sectors designated by senior
AID officers for in-depth study. The purpose is (o examine critically
the impact of completed projects in agricultural research on the research
institutions that received assistance and on the food producers of the
host country. To achieve this purpose, the Studies Division has completed,
or is in the process of completing, the following:

o The entire portfolio of AID's activities in agricultural research
has been reviewed, and evaluation documents on a sample of 148 projects
have been analyzed. This work is presented in Discussion Paper No. 13.

o Eight projects, in Kenya, Central America, Guatemala, Korea, Nepal,
Thailand, West Africa, and Tunisia, were selected for an impact evaluation--
an in-country assessment by a multidisciplinary team of the impact of a
completed project on the people who were expected to benefit from it.

The evaluations have been published as separate reports (see Annexes B

ard C). Each includes conclusions on the results of the project and
specifies "lessons learned" for design and implementation of future
projects with similar objectivese.

o A workshop will be held near Washington, D.C. in June 1982 to
discuss the impact evaluations and the review of AID's portfolio in
agricultural research. Participants in the workshop will include AID
officers, host country officials and agricultural specialists from other
donor and research institutions and from the universities. The workshop
participants are expected to research conclusions and make suggestions
for incorporating the lessons learned into Agency programming, design
and implementation activities, and for future policy in agricultural
research.

(o} A final publication will syntluesize the findings and conclusions of
all the activities cutlined above.

This paper is intended as a background document for use during the
workshop. It summarizes the findings of the review of AID's portfolio
in agricultural research and of the impact evaluations. It does not
prejudge the conclusions and policy suggestions which will be reached by
the workshop participants, but does call attention to issues which have
been identified in the impact evaluations and in the review of AID's
portfolio and which need analysis and discussion.

II. AGRICULTURAL RESEARCH AND DEVELOPMENT
A. The Problem

Fully one quarter of world population suffers from chronie under-
nutrition. Because the population is growing at a fast rate, it has been
estimated that food production must now increase by at least 4 percent
per {ear if consumption needs are tc be met by 1990 (IFPRI, 1977 and
1979).



The twentieth ceatury has seen tremendous breakthroughs in agricul-
ture; indeed, the spectacular results of high-yielding wheat and rice
have been hailed as miracles. The very real increases in food production
and productivity in many less developed countries have been encouraging,
yet Bachman and Paulino (1979:13) calculated that the overall rate of
increase in food production in the less developed countries from 1961 to
1976 averaged only 2.6 percent per year. In more than half the countries,
according to Bachman and Paulino, the increase in food production has not
kept pace with popuiation growth, so the situation is in fact worsening.
This is especially true in Africa (Table 1).

Such disappointing results are not because of a lack of effort. This
century has seen the organization of a systematic attempt to increase
food production, first in the developed countries and then in the less
developed countries. Despite the many achievements in agricultural re-
search, especially in developed countries, the task of increasing food
production in the less developed countries has been found to be much more
complex than expected. Demographic, agro-ecological, economic, and
political factors combine to make it so. More funds and more technical
assistance do not necessarily solve the problem, even if it were feasible
to increase the amounts involved.

The world's annual expenditure on agricultural research now stands
a* $5,000 million, about double what it was in 1975, in constant 1975
terms (World Bank 1981:16), and about $1,600 million of that amount is
spent in the less developed countries. Oram and Bindlish (1981:18)
computed the amounts and distribution of expeuditures on agricultural
research in 47 less~developed countries, together with the total number
of agricultural scientists in each region (Table 2). They point out that
total expenditures seem to have stagnated since 1978-79. The trend begun
in the early 1970's may be changing, especially as most donor countries
face internal economic difficulties.

Much effort has been directed toward inrstitution building and training,
and an effective network of internatior=l agricultural research centers has
been established. In the context of increased need, a well-established
research network and possibly limited financial resources, it behooves
agricultural scientists and rural development specialists to learn from
past experience so that future financial and human investments in
agricultural research are as productive as possible.

B. AID's Experience in Agricultural Research

AID and its predecezsscr agencies have assisted agricultural research
in less-developed countries for more than 30 years. During the 1950's
the emphasis was on transfer of Western know-how, characterized by assis-
tance to extension services and training institutions, especially univer=
sities. As evidence mounted that Western know-how was net always success=-
ful in the agre-economic context of most LDC's, the emphasis shifted, in
the 1960's, from extension to assisting national and regional research
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Table 1: Agriculture Production Indices per Capita (1969-71 = 100).
1970 1975 1980

Africa 100 95 89

Latin America 100 103 108

Asia 101 105 107

Near East 98 104 101

World 100 103 104

Source: FAO Production Yearbook 1980.
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Table 2: Change ia Expenditures on Agricultural Research and Numbers of Agricultural $cientists, 197080

47 Coumtries

Expenditures
$ millions 7
{constant 1975 terms) Change (%) _Change (%)
gﬁw&/ 1971 1025 1980  1971/75 1975/80 1973 1975 1980 1971/73 1973/80
Soush Asia (5) 41.2 73.3 139.7 78 91 2,529 6,120 12,293 42 101
Seutheast/Rast Asia (5) 28.0 46.7 101.0 67 116 2,285 4,400 5,830 95 31
. Africa/Middle East (5) 21.9 21.9 35.1 -1 60 1,432 1,163 1,378 -21 18
West Africa (6) 41.8 86.5 112.5 107 30 915 3,239 1,897 154 42
Rast/Southern Africa (5) 18.0 18.9 27.9 3 47 513 603 861 18 42
Central Amszica/ :
Casibh (11) 18.6 22.7 59.9 22 86 967 1,393 1.689 44 21
South America (19) 110.1 160.4 342.8 46 214 4,100 5,291 5,939 29 12
.. Tesal (47) 279.8 430.4  818.9 34 90 12,741 22,251 29.87% 78 ... .33 .

8/ Tguzes fa patentheses denote the numbor of countries in each regiom.

Sousee:

Ozam aud Diadiish, 1981.

.................



institutions through training, technical assistance, and by providing
these iastitutioms with adequate facilities. During that period, the
achievements of the Greem Revolution demcastrated thatl agricultural
reseerch focused on commodity improvement {(e.g. breeding rice wvarieties
whose yields were highly responsive to nitrogen and wvater applicatiom)
could indeed lead to producticn breaskthroughs in the less developed
countries.

Since the 19T0's, U.S. assistance has focused on the small and cear
landless farmers. The "New Directions™ have been reaffirmed in the 1978
AID Agricultural Development Policy Paper and a March 1382 statement on
AID TFood and Agricultural Development Assistance. The latter states
that increasing the productivity and income of small faruers is a maia
objective of AID's assistance (p. 3) and imcludes the genmeration and
adaptation of improved techrology among the means to reach that objective.
The Foreign Assistance Act specifically requires that AlD-assisted
agricultural research programs be adapted to the needs of small farmers
(Section 103A).

As the objectives of AID assistance have shifted, so have the ways
to meet them. The resl world is far more complex than ary laboratery or
experiment station. An improved technoelogy is more likely to be adopted
by small farmers if it is adapted to the agronomic, eccenomic, and secial
dimensions of the farm. To develop such technology, many of the agtivi-

ies of the househeolds need to be taken irtoe account, in additioen te the
resources (land, water, inputs and labor) avaiiable to the farmers. A
plant breeder or a seil scientist alone is not able to do this, 80 multi-
disciplinary work is a necessity.

The impertance of testing and verifying the research output under
actual farm conditions also has become evident. A high potential yield
under optimal conditions is net an advantage if other requirements, such
as early planting, a reliable supply of water, or high levels of fertili-
zation, prevent utilization of the new variety by mest farmers,

Given the complexity of the task, ne one research institution is
likely able to meet the total needs of a country, ror can gquick results
be expected. Coordination and complementarity between national and
international research centers have become a majer avenue for inereasing
the efficiency of national research programs. It alse is new recognized
that results cannet be expected from a research effort within the usual
ke or S-year duration of a project, but are more likely to be achieved
within 15 er 20 years.

In 1981, USAID allocated about 20 percent of its appropriation for
agriculture, rural development, and nutrition te agricultural researeh
(Table 3). The aectual expenditure has fluctuated considerably ever the
last few years, but has ranged between 13 and 19 percent of all appropria-
tiens feor agriculture, The funds, which include a contributien te the
international agricultural research centers, are about egqually divided
between centrally funded and regional bureau=~ and missioen-funded projects
(i.e. prejects coordinated direetly by the Seience and Technolegy Bureau
ef AID/Washingten, and those coordinated by the regienal bureaus).



Table 3z U.S. Agency for Intermational Development, Agricultural Research
Appropriatioms, 1978-19€1, By Subcategoryl {$000)

FY78 FY79 FY80 FYS1
Actual Actual Actual Estimated
Agr. Techmology-Research by U.S. Institutieaz
Africa - 2,756 - 2,350
Asia 117 1,060 - -
Latin America and Cairibbean 1,100 1,511 700 1,051
Near East 150 1,200 4,032 6,451
Science and Techmology 20, 244 21,315 19,104 15,08
Tatals 21,611 27,822 23,836 24,910
International centers3
Africa - - - -
Asgia - - - -
Latin America and Caritbean 10,000 - - -
Near East - - - -
Science and Techmology 21,652 29,758 33,8060 40, 100
Totals 31,652 29,758 33,800 40,100
Agr. Technology-LDC Res-earchA
Africo 15,971 29,827 28,586 39,408
Asia 9206 6,042 9,000 30,600
L2+in America aad Caribbean 8,645 20,569 2,165 8,636
Near East 2,896 1,456 1,115 -
Science and Technmology - - - -
Totals <~ 28,432 57,894 40,866 78,642
Total Agricultural Research
Africa 15,571 32,583 22,944 35,356
Asis 1,037 7,082 9,000 30,600
Latin America and Caribbean 19,745 22,080 2,565 9,687
Near East 5,014 2,656 5,147 6,451
Science and Techneloegy 45,335 51,073 52,904 55,158
Totals 84,702 115,474 103,502 143,652

Total Aid ipprepriatieon for Agriculture
Rural Development and Nutritiocn

Africa 147,075 172,449 173,187 200,777
Asia 228,492 266,338 278,989 287,465
Latin America and Caribbean 196,101 129,741 147,365 127,934
Near East 19,814 19,960 14,812 27,855
Science amd Techmnology 63,778 13,664 15,763 77,835
Tetalss 660,177 $89, 309 707,938 737,409

1 Source: Agency for International Development, Office of Planning and Budgeting
(PPC/P8). Figures as of 7/27/8l. Amounts do mot include Ecomomic Suppert Funds
($22,366,000 for agricuitural research im FY81).
2 Functional Subcategory "FNDR"--Activities financing direct research in agricul-
tural technology by U.S. imstitutions.
3 TFunctional Subcategory "FNIC"--Activities financing international agricultural
research centers. Includes appropriations for the International Ceuter for Liviag
Aquatic Resources Management lecated in the Philippines ($300,000 in 1979, $200,000
in 1980, and $300,000 in 1981).
4 Functional Subcategery "FNDS"-~Activities finamcing direct agficultural research
by LDC institutions.
5 Totals may mot add because miscellaneous items are emitted,

{ ![I’
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Prqojects funded through the Science and Technology Buream are usually
specific research activitlies in a commodity sector, while prulects funded
through the regional bureaus and missiomns usually focus on institution
building and human rescurce developmenti.

Funding levels for the regional bureaus are tending to increase.
Currently 2k missions have included agricultural research as an area of
particular import-ance in their Country Development Strategy Statemenis
for 1983, and the Africa and Asia Bureaus have given clear priority to
agricultural research for their future programs. The Asia Bureau, which
has a long history of agricultural research activities, is currently
conducting a review of its past experience in agricultural research
(Asian Agricultural Research Review).

IITI. IMPACT EVALUATIONS OF PROJECTS IN AGRICULTURAL RESEARCH

A. Scope of the Impact Evaluation Series

In order teo learn from AID's experience in agricultural research, -
eight projects were selected for impact evaluations. The decision was
made to limit the ewvaluaticns, for the time being, to projects funded
through AID's missions and regional bureaus: two in Africa, three
in Asia, twoe in Latin America and one in the Near East. The projects
provided some form of assistance to a national (five) or regional (three)
institution, and all except one (Guatemala) had been completed prior
to the impact evaluation. However, AID has continued to assist some
of the institutions after the projects evaluated here ended.

Each project was evaluated by an interdisciplinary team (see list
in Annex A) during a visit of about 4 weeks. Agriculturalists, econo-
mists, social scientists, and development generalists were present, with
each team including one or more AID officers., Orislide consultants
Joined the teams where the necessary expertise was not available within
AID at the time of the evaluation.

The main goals of each evaluaticn were as follows:

° To determine whether the ingtitution that had received asasistance
was functioning and whether the researchers who had received training
were active, and to assess the quality of the research program and its
applicability in actual farming conditions.

c} To determine the extent to which research findings have been adop~
ted by farmers, and how food producers have been affected by the new
techroelogy.

While each team was given a list of topics to cover as a framework
for its inquiry, team members were free to draw their own priorities
for review and conclusions. Bach team prepared its own scope of work
prior to departure,



In order to assess the lmpact of the project, each team interviewed
a sample of farmers as well as researchers and administrators, speat a
minimal time in the capital city, and travelled in rural areas. Every
team included members with previcus experiemce in the country and with
knowledge of a local language.

B. Characteristics of the Projects Evaluated

The findings of each evaluation are described in Secti.n IV. The
basic characteristics of each project (compiled from the impact evaluation
reports) are listed in Table 4. For ease of presentation, each project
will be referred to by its locatione.

IV. FINDINGS OF THE IMPACT EVALUATIONS

The institutions assisted by the projects all produced agronomic

or other findings of potential value to farmers, But actual adoption of
these findings were very unegqual. The training comporent of each project
was successful, but the effectiveness and sustainability of the research
network have been undermined in several countries by institutional and
managerial difficulties. Technical, institutional and policy comstraints
were found to interact to determine the impact that a research institu-
tion has on the farmers and on national development.

The findings of seven impact evaluations (the findings of the Tunisian
evaluation are not yet available) can be grouped into four categories: (1)
macro~economic and policy environment; (2) institution building and manage-
ment; (3) technology generation and transfer; and (4) impact on farming
households. Findings in each category will be discussed separately. The
order in which they are presented has been chosen as a matter of conveni-
ence and does not prejudge thelr relative importance. While each evalue-
tion report touches on all sets of issues, the emphasis varies, so each
issue will noet be covered in full detail for each evaluation.

A. Policy and Macro-economic Environment

The policy and macro-economic environment in a country determines
the long-term effectiveness of a research institution in at least two
vays. First, no matter how productive a research station may have been
during the implementation of the project, its ability to sustain research
activities on its own is a function of the host government commitment to
research and its ability to cover recurrent costs. Second, whether farmers
use the researca results alse depends upon gevernment policy. The farm-
gate and consumer price of food and other agricultural “ommodities, prices
and distribution of inputs, and efficiency of marketing systems are poten-
tial constraints on farmers' actions that are affected by government
poliecye.
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Table k.

Renya

€entral

Suatemsle

West Africa

Program Title

Grop Production snd
Reseaxch (618-0644,
618-0657)

Sanll Fars Gropping
Systens (596-0064)

Food Productivity and
Nutritfon Improvement
€520-11-130-232)

Agricuitursl Ressazch
Project (BLC/P-2014,
489-11-088)

Pood Gradw Techwology:
Agrdicuiturel Resssxch

in Repal (367-11-110-054,
367--0054)

Agricuitural Bevelopment,
Agricvituzal Reseazaol
€493-11-196-180.2)

Aucelexsted Gexzesls
Rroduetion (654-0205.1)
projeets (698-0173)

West Mrics Rice Densd-
opusnt Aseociation:
Rice Reseazch and

Characteristics of eight AID projeets.

Project
Funding
in willions

$2.2

AIP grant,
$1.633

AP, $1.7
(plus $1.0
in esarlier projectes)

Loan, $5.0
Koresn contributiom,
$3.124

AID, §6.272
Thei Goveromemt,
$6.8

$1.715

ATD, $5.166
WARDA, 90.)
(in kind)

Production (698-11-199-382,

698-0382)

Implementation
Datas

1969-81

1975-79

1975-79

1974-80

1957-74

1966~7%

1967-77

1975-80
(Pirst phase)

Inetitutions Data of

Bast African December 1979
Community

Genter for February 1980
Tropical Agri-

aulture Research

and Trainiag (GATIR)

Iastitute of October 1979
Agricultural Sclence

snd Technology (16TA)

Office of Rursl Janusey 1982
Davelopment,

Winietry of Agricul-
ture and Fisheries

Kintasry of Food and Jenusry 1982
Agriculture, with
assistands to five
ressarch stations

Thai Fhws Agriculs VPebruary 1981
tursl Ressswch

Canter

office of Ceresle April 1982
Wast Afeica Ride Ostober 1981

Davelopment Asso-
ctation (WARDA)

Ryslustion Repott

Kitals Maise’ The
Limits of Success

Central Americas Small
Farmsy Cropping Systews

Guatemalas Devalopuent o
the Instisute of Agridul-
tural Seience and Tech~
nology snd 180 Iwpsact on
Ageicultuvel Researeh

and Parm Productivity

Rovean Agricultural
Reseatchs The Inte~
gration of Resesvoh
and Extension

Food Guein 'ueln_nolc.(t
el

Agridulsuzal Resesr
1in Nepsl

Agvicultursl Rasesteh in
Novtheasters Thailend

in prepavetion

Vest Africs Ride
Repestch and Pro-
duction



l. Host Governrend Commitmeni to Research. The success ¢f the Korea
project is attributable in large degree to the comitment of the govermment,
which gave agricultural research and extemsion high priority. Research
stations existed and were alreedy effective prior %o the AID project evalu-
ated here. This program to increase the productiom of rice and cther
crops was conducted with the full support of the govermment, which
revised its pricing policy for rice t¢ encourage widespread use of the
Tongil variety and to lncresse the farmers' imncomes.

The govermment in Nepal has also given support to the research
centers, and has recently taken measures to ensure greater coordina-
tion of research and extemsion.

In contrast, the lack of govermment commitment to resesrch and
extension greatly undermined the effectiveness of the research center
in Nertheastern Thailand. The center was created, with AID assistance,
but was never given legal recoghition. After departure of the AID
technical assistants, the center received only a limited budgetary
suppert, and eventually its purpose was switched from research to plan-
ning and ceoordinating develepment activities.

Government support also seemed weak and somewhat unreliable in
Kenya and for some of the countries cooperating in Centiral America. The
team in Guatemala found government interest in ICTA But was uncertain
whether support would continue in the future.

A% issue here may be the long duratien of a program of agricultural
research research and the low visibility of rese.rch activities, which
make research unattractive for a geoverrment that depends upon rapid
achievement for survival. Yet without a. iwrance of adeguate, continucus
and timely funding for staff and research facilities, a research program
can quickly become 'meffective. Recurrent costs can be a bhurden »n
publie funds, especially when incurred for agtivities that are m ¢
receiving any further external assistance.

2. Macro_Level Constraints to the Use of Improved Technology. In
deciding whether to adept a new crop, variety, or farming prectice, a
farmer deoes net look solely at its potential productivity. The farmer
calculates whether the change is worthwhile ia economic terms, taking
into account the costs of production, farmgate price, the epportunity
cost to the household in time, labor and land, and the risk of failure.
High-yielding varieties can reach their production potential only if
adequate water and inputs are available. Access to inputs on a timely
basis and at a reasonable cost then becomes a key constraint in their
adeption, a econstraint that i cutside the control of either the re=
searcher or farmer,

For example, in Nepal mest of the farmers ianterviewed compiained
about the unavailability of fertiliser et the right time, and even some-
times about shortages or peo? quality of improved seeds, which have
limited their use of improved seeds, They also noted that increases in
the offlcial producer price of wheat did not keep up with the increased
coest of fertilizer,

)



In Thailand and Kenya, the necessary inputs were often deemed too
expensive Yy the smaller farmers. The Kovrean project also falled to
take into account important issues such as the price of crops other than
rice, the cost of labor and of fertilizers.

The research programs evaluated were oriented to the eventual produc-
tion of a food or cash crop, which depend upon the farmers' access to
marketing outlets and transportation. The governments' failure to alter
their policies towards pricing and marketing to ccompensate for the shift
from shortage to surplus has also resulted in disincentives and waste,
for example in Kenya.

Be. Institution Building and Training

All the projects included a component for institution building at
either regional or national levels and for training. Whether the research
institutions are functiocning adequately after the prceject has ended is a
crucial element in determining the sustainability of the project achieve-
ments. There are two sets of issues: the location of the institutioen
within a country's administrative system and within the research community,
and the staff and rescurces allocated to the institution.

1, Affiliation of the Research Institution. Three of the projects
evaluated were to develop a research institution serving several neigh-
boring countries (WARDA in West Africa, CATIE in Central America, and an
East African Community Institution in Kenys). The other projects assisted
naticnal institutions, usually affiliated to the ministry of agriculture
rather than linked to a university. The institution in East Africa
(Kenya) has collapsed, the institutions in Thailand and West Africa are
functioning but with difficulties, and theose in Guatemala, Korea, Nepal,
and Central America kave been found effective., Aside from the political
changes in East Africa, one key to sustained activity seems to be the
ability to establish linkages (vertical and horizontal) among the re-
search institutions, related governmeant agencies, and, eventually,
institutions in neighboring nations and international research centers.
Indeed, five of the reports state this as a lesson learned.

Effectively linking different parts of a country's administrative
system is often difficult. This is especially true when the research
institution is attached to the "wrong" line of government, for instance,
to the planning ministry if all other agricultural activities are handled
through the ministry of rural development. Coerdination among research,
extension, training, and input supply is difricult at best, It can be
clcse to impossible if three or four ministries are involved. The choice
of host-country channels for implementation of an agricultural research
program is an important step that should be carefully planned and discus-
sed with the host country at the project design phase.
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Overcentralization and rigidity are counterproductive in any develop-
ment project and they have been cited as problems in several evaluations.
In West Africa, none bhut the simplest decisions can be made by the field
stations. Among the prolects assisting national institutions, Nepal
seems to have reached a practical comprumise, with each station preserving
its autonomy (budget, programming), but with regular workshops being
held for all the stations' research staff, during which the researchers
present their work to their peers, discuss each other's programs, and
arrange for some common research activities. Both the Thailand and Korea
evaluations emphasized the danger of over-cemtralization and the need for
flexibility in the design and implementation of the research program.

2. Training Agricultural Researchers. All the projects included a
training component in agricultural disciplines. The basic problems did
not lie with training per se--this seems to have been achieved success-
fully everywhere--but with keeping the returned trainees working in
research. Low salaries, poor working conditions, insufficient career
incentives are cited in four projects as detrimental to the institutions'
effectiveness and sustainability.

While young professionals in less-developed couatries are eager for
a period of training abroad, steps have to be taken to ensure there will
be adequate inceatives to keep the trainees at the research imstitutious
upon their return. The evaluations ir Kenya, Guatemala, Korea and
Thailand cited the lack of salary or career incentives as a problem in
retaining researchers at the station.

C. Technology Generation and Transfer

The projects were all expected to generate varieties adapted to
local conditions, and all did achieve that result, but with varying
success in adoption ratec. Many of the difficulties can be traced to
poor planning and lack of understanding of farmers' needs.

l. Planning a Research Program. What kind of research does a country
need? 1Is adaptive research sufficient in some countries? Should & coun-
try use the resocurces available for research to concentrate on a few main
erops? The type of research capabilities that should be develeped is not
always clearly defined when plans are made to create or expand a research
institution. Yet it is a erucial decision that determines the potential
impact of the research.

The projects evaluated varied from a single-commedity focus (rice
in West Africa, maize in Kenya), to those Focusing on several commodities
(Nepal, Korea), to programs focusing on the cropping system of small
farmers (Guatemala, Central America).

A commodity focus can use research abilities efficiently if the
commodity is indeed one worth encouraging and if the impreved varieties
and/or practices are suitable for small farmers. Rice in West Africa is
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an exaxmple. The commodity is essential to the economic development of
the couniries involved because the demand for rice in the cities is higher
than current national production and is likely to contimie to increase.
Maize in Kemya 1s also a case of a food staple with a strong demand.

Korea, Nepal and Thailand focused on several commodities. In Nepal,
several research stations were created, each specializing in one of tke
main crops. Over the years, the stations have come to coordinate their
work more closely, while stlill maintaining their basic specializecion,
and improved varieties of wheat, rice, and maize have been made awvailable,

The two Latin American institutions differ from the others in that
they focus not on one crop, but on the cropping systems used by the small
farmers, and this seems to have had positive results.

Whether research is to be conducted on one crop or on cropping sys-
tems, the problem remains that the potential of any given crop depends
greatly upon local agro-climatic conditions. Indeed, this is a major
stumbling block in agricultural development as a variety bred under con-
trolled conditions cannot be recommeaded for adoption without a lengthy
period of testing, and perhaps further adaptive research in other loca-
tions. A basic decision must be made when attempting to develop a nation-
al research institution: can the research center focus exclusively on
selecting strains obtained from regional or international centers in
similar climates, or is breeding within the country necessary?

It 80 happens that all the projects evaluated did propose to dissem-
inate improved varieties, obtained either through in-country breeding
or selection within imported materials. However, agricultural research
rneed noet necessarily be limited to varietal research. Ir many cases,
great benef.its can be derived from improvements to existing farming
practices such as identifying optimum planting dates and weeding prac-
tices, which do not require many changes on the part of the farmers.
Indeed, the West Africa team concluded that research on farming practices
with rice might be a more useful program at this stage than varietal
trials.

2. Adaptation of Research to Farmers' Conditions. Regardless of
the of research planned (breeding or selection among imported materials,
varietal improvement or research on cultural practices), two steps were
found lacking in most projects: (1) obtaining information on eurrent
practices before planning the research program, and (2) testing the
research outputs under actual farming conditions.

Most evaluation reperts indiecate tha: the research progran was
designed without sufficient information about existing farming systems=
and an assessment of the needs and constraints of the small farmers. For
example, in Korea, the researchers are trying to develop better varieties
of wheat and barley, which are grown in winter, While research is under
way, the farmers are beginning to grow vegetables during the late winter
and are finding this activity to give higher returns than the cultivation



of cereals, as the demand for vegetables ic great. Improved varieties
of wheat and barley are not likely to be competitive with vegetable
production. The two Latin American programs are different. There, an
effort was made to identify the e-isting farming practices and to study
how and why they fit together. This was found efficient in both cases.

Even if the program is well adapted to the existing situation, any
research is likely to involve some trial and error, co a testing and
verification phase is an essential part of the research process. Yet
few of the projects included an attempt at systematic feedback from the
farmers to the researchers.

When trials were held outside of the research station, they were
sometimes supervised so closely by the researchers, who controlled the
timing of all farming activities and supplied all necessary inputs, that
the farmers only contributed free land and unpaid labor. This is not
quite like conditions prevalent on a real farm, where inputs may not be
available on time, or where the farmer may not be able to perform some
necessary tasks.

The only project which described a systematic feedback from the
farmers to the researchers was in Guatemala. In accord with the concept
of farming-systems research, the recommended practices were tested by the
farmers rather than in research stations or under controlled conditions
in farmers' fields. Researchers then evaluated the results and requested
the opinions of the farmers before determining whether to disseminate
the new practices.

When researchers seek improvements that enhance the productivity of
the farm as a whole and not Just those improvements that maximize produc-
tion of any one crop, disciplines other than agronomy become potentially
useful, Five of the eight projects did ecall for multidisciplinary work,
at least on paper. The disciplines ranged from soil and agricultural
sciences to economics and rural sociology.

Both the Thailand and the Korea projects called for multidisciplirary
research but neither was very successful in this area. In Korea, the
problem lay in the hierarchical social structure in vhich the importance
given to rank made teamwork difficult. 1In Thailand, multidisciplinary
research was never established because of institutional comstraints along
with adverse government policies.

However, even when agricultural scientists are convinced of the advan-
tages of multidisciplinary work, they may not be able to obtain the neces-
sary funds and positions. Some of the station directors in Nepal complained
that they had requested an agricultural economist for their staffs for years,
to no avail,

In Guatemala though, multidiseciplinary work proved to be beneficial.
Social scientists, economists, entomologists and agronomists worked together

oo



to develop a comprehensive program that takes intc account social, agronomic,
and economic facters.

3. Dissemination of Research Results to tb#« Farmers. Research results
are quite useiess if the farmers are not aware of them. Six of the reports
indicated that research and extension need to be linked. This may seem
obvious, since there is no point in developing improved technology for
farmers' use if there is no coherent effort to inform them of its existence
and how to use it. Yet, making research results available tc¢ farmers is
not slways easy, especially when there is little cooperation--or ocutright
rivalry--between the research institutions and the extension service of a
country. However, 1f a new techmnology is worth using, the first farmers
who learn of it will pass on the word and the adopiion rate will likely
be high and fast, with or without further intervention by extension.

This was clearly shown in Kenya.

The eight projects vary greatly in their approach to dissemination.
In Korea, the extension service was effective and comprehensive and pl:- 24
a major role in the successful, rapid spread of the Tongll rice variety.
The team cited "the integration of research and extension" as a key to
the project's wide impact. Extension activities included the monitoring
of farm trials, training programs, and demonstration plots.

In Thailand, formal extension channels were found ineffective,
but radio programs and a mobile information unit were useful in providing
information to the farmers.

In Nepal, the focus of development activities in the project being
evaluated shifted from extension to research in the 1960's, but now
there is a concerted effor. on the part of the extension and research
people to coordinate their offorts, with a renewed emphasis on extension.

In Central America, extension had not been included in the first
phase of the project, and this has been found to hamper dissemination of
research results. The situation in Guatemala wa: different; there, research
findings were disseminated to the farmers by a specialized extension unit
attached to the researchers, circumventing the existing extension agency.
This has been cause for conflicts between the research and extension
agencies.

The private sector has contributed to the rapid dissemination of re-
search results in at least two projecis, Kenya and Guatemala, through its
invelvement in seed multiplication and distribution activities.

D. Impact on Farming Households

The adoption of new agricultural technologies and practices affect
farming and rural households in many ways, both economic and social, and
these changes in turn affect the economic development of the country. For
ease of presentation, the agronomic and socio-economic impacts of the
seven projects evaluated will be discussed separately.



l. Agronomic impact. A change in farming activities for ome crop
is likely to affect the production of other crops, and indeed may re-
quire changes in the household's other activities. These changes in
turn influence productivity, food supply, income and pattern of land use.
There will be consequences both at the household and at the community
level.

Kenya is a clear example of a technical improvement, a high-yielding
hybrid maize, which was quickly accepted by the farmers because it fitted
easily within the traditional practices and did not change the schedule
of farming activities., Simply switching to the hybrid resulted in higher
yYields. Many Kenyan farmers promptly adopted the hybrid seeds, even though
new seeds had tc be bought each year. The evaluation team hypothesized
that the farmers could assign less land to maize, their staple food crop,
and still assure an adequate food supply for the household. That left
land that could then be used for a cash crop. The introduction of hybrid
maize enabled Kenya to become self-sufficient in that crop for the first
time.

But the situation differs in Nepal for both wheat and maize. The
high-yielding wheat varieties, which perform best if planted in early
November, can conflict with a last harvest of rice, and their production
potential can be realized only with adequate irrigation and high levels
of fertilizer. The improved varieties of maize yield more than the local
strains, and the farmers know it, but the ears do not keep as well. Many
producers are compromising by planting part of their land to improved
maize for immediate sale, as a source of cash income, and the rest to
local maize for household consumption.

In Korea, the Tongil variety »f rice produced more than previous
varieties under farmers' conditions and its widespread use led to a de-
crease in cultivation of other crops. This was also because of a higher
official farmgate price for rice. While these were positive economic
results for the Korean farmers, the use of Tongil rice also made them
more dependent upon that one source of income and therefore more vulner-
able. Since 1977 the profitability of Tongil has decreased as yields
declined because of the cccurence of rice blast disease and several years
of unfavorable cold weather.

The agronomic impact of the project in Guatemala is different, be-
cause the project sought to improve the entire cropping systems rather
than focus on one or a few crops. The impact of the project is reported
as very favorable, with increased yields despite a decrease in fertilizer
use.

2. Socio-economic Impacts. The socio-economic impact of a project
was to be evaluated both at the level of individual farms and at the
community level. Within the time frame of an impact evaluation, it has
been difficult to obtain quantitative information on the incomes of the
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families interviewed, but it was often possible to ask the families
whether they considered themselves better off than before, and why or
why not. It was also possible to urnderstand how the project may have a
different impact on families with varying access to farming resocurces
such as land, irrigation, or credit.

The question of equity, i.e. giving all farmers equal access to
benefits from the project, is a very difficult one for several reasons.
Governments often place a higher priority on assuring the food supply of
the urban populations than on bettering the income distribution among
farmers. It is also a difficult question from a techanical viewpoint
because many new or improved farming technologies simply are not effi-
cient on a very small scale, or demand 2 level of investment in toeols,
injuts, water, or labor beyond the reach of the smaller farmers, espec lally
those who are tenants.

In Nepal, farmers with some irrigated land have had immediate advan-
tage over those with only rainfed land in using the improved varieties of
wheat and maize. Farmers who were better off in the first place were more
likely to be able to finance the necessary inputs. Tenant farmers were
disadvantaged because they did not qualify for credit to buy inputs, and
probably had less incentive to invest in the land.

Even in Kenya, where the overall output of maize was greatly in-
creased as a result of research, the impact on equity withir the country
was probably negative. Disparity increased between the large and small
farmers because the smallest farmers were reluctant to adopt the hybrid.
Their main concern was to minimize the risk of crop failure (which the
hybrid maize did not do) rather than to increase production. In addition,
they were not able to finance inputs; even the need to buy new seeds each
year was a probleme.

In contrast, the project in Korea contributed positively to equity
among farmers because of the price subsidies provided by the government
and relatively equitable land distribution.

These evaluations did not look specifically at the projects' impact
on consumers. However, the projects may have influenced the food price
structure through increased production and also through changes in crop-
ping systems. A shift in land use towards a crop (e.g. rice) or a variety
that is especially in demand in urban areas, is likely to benefit the urban
consumers, although not necessarily the poorer ones.

V. FOR FURTHER DISCUSSION

Firm conclusions and suggestions for future pelicy will be advanced
only at the end of the L-day workshop on the impact of agricultural re-
search. The findings of the seven impact evaluations of agricultural
research projects described in this paper already point out some key
tactois that seem to affeet the impaet of agricultural research on food
producers and should be further discussed.
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The projects have been successful in training host-ccuntry agricul-
turalists and in implementing productive research activities. However,
these achievements have sometimes fallen short of having the expected
impacts ou the long-term research capacity of the host countries and
on the farmers' productions and income. Three sets of problems have
hampered the effectiveness of training and research activities: (a)
lack of government commitment and unfavorable economic environment; (v)
organizational and administrative difficulties, and (c) lack of adapta-
tion of the research program to actual farming conditions and the needs
of rural households. Only the third set of problems is technically
within the realm of expertise of agriculturalists; the first two are
problems of management and policy not specific to agricultural research.
A project that addresses only the third set or problems is likely to
fail in countries where the policy, administrative, and economic environ-
ments are not favorable.

A. Policy and Macro-economic Constraints

Research institutions in several projects have been found ineffective
because of a combination of the following problenms:

0 Lack of commitment on the part of the host government, as evidenced
by a lack of continuity in programming and funding. This may be a question
of timing: research is a long-term process while government decisions are
often made on a short-term basis. It may also reflect a lack of under-
standing on the part of policy makers of the potential contribution of
research to economic development.

o] Lack of coordination between the research institution and poeliey
makers and planners in the host government, other host-government insti-
tutions that control activities linked to agricultural development,

such as extensicn, marketing, pricing and subsidies, and agricultural
inputs.

o Research projects of insufficient duration.

In the 1960's, it became understood that a simple transfer >f agri-
cultural know-how from developed to developing countries would not
be suffi-ient to systematically increase foed productien. An apparent
solution was to transfer the knowledge of how to conduct research (in
technical terms) rather than a direct transfer of research results. The
impact evaluations have found this to be helpful but not sufficient.
Planning research programs adapted to the administrative, poliey, and
economic environments is as impoertant as designing techniecally effective
research programs. To do this, the interactions between changes in agri-
cultural production and the rest of the economy must be understood.

In the Western world, these interactions were often taken into account
as a matter of course when research programs were planned at the request
of farmers, or by private enterprises for commercial purpeses. A hoest



govermment establishing a research infrastructur~ is likely to need
assistance in planning and management, as well as technical assistance
in agricultural science. The deputy minister of agriculture in omne of
the countries evaluated, himself an agriculturalist trained under the
AID agricultural research project, stated that AID technical and finan-
cial assistance to the agricultural research centers would have been
more effective on the long term if assistance had also been available
for planning and policy decisioms regarding the place and role of the
research retworks within the host government.

B. Strengthening the Scientific Research Capacity of a Host Country

The tralning of agricultural researchers has been achieved according
to plans in most projects, vt the actual benefits from training have
sometimes been disappointing. This is because the financial or career
incentives offered to researcliers in less-developed countries are often
insufficient t¢ keep them om the job for vwhich tbey were trained.

In the U.S., research activities are closely linked with the uni-
versities. This is not always the case in lesgs-developed countries where
a8 rescearch institution may be part of the government ministry, and where
universities are likely to be controlled by the government. Whether
agricultural research positions are given civil service status will
influence the salary level and career opportunities available to the
trainees. It vwill also deteramine how much flexibility the researchers
have in planning their research programs and coatrolling research funds.

Other factors contributing to low productivity and eventual loss of
trained professiocnals are inadequate support of research programs and
inefficient administration of support services.

Scientific exchanges between the host country researcher and thoese
ir other maticnal and international rescarch institutions have been found
effective as personal and professional rewards.

C. Adaptation of a Research Program to Actual Farming Conditions

The impact evaluations have found that a research program is more
likely to result in improved technology that the farmers find useful if
it takes the following into consideration. First, the existing farming
practices and the agro-ecological environment ia which they are used
should be known., Assessing the existing cropping and farming systens
rather than isoclated commedities has been found effective. BSecond, the
socio-economic Gonrstraints that bear on the farm household should be
understood. These range from the availability of production rescurces
(1and, vater, labor, iaputs, credit) to felt needs and priorities of the
food producers and their families.

N
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Probably as a result of the complexity of the problems addressed
by research institutions, programs which maximize linkages between the
research activities and related activities have been found wost success-—
ful. This included establishing meximum contacts among researchers,
farmers, and extension services, conducting on-farm trials of varieties
and practices, and establishing a systematic feedback from farmers to
researchers,

Such programs could not be implemented by asricultural scientists
alone, but call for maltidisciplinary activities.

D. A WORD OF CAUTION

The U.S. Agency for Intermational Development has reaffirmed its
objectives to "enable countries to become self-reliant in food," with
"an emphasis on effectively increasing the productivity, incomes and
market participation of small producers." (AID Food and Agricultural
Development Policy, March 1982, pp. 3 and 6, emphasis in text).

The emphasis on food production and the well-being of small prod-
ucers will be kept as a central focus throughout the Workshop on Impact
of Agricultural Research. The following questions are in order, even
though they are not specificially discussed in all the impact eviluationms.

Is it enough to increase food production? There is evidence that
an increase in food production does not necessarily lead to an increase
in net income of the farm household. The additional costs of inputs and
opportunity costs of added labor or non-farming activities can counter-
balance the increased production. Few of the reports discussed this
problem, but the Nepal impact evaluation showed that some farms could
have a negative rate of return for high-yield varieties. The assumption
"inereased production equals increased income" may be incorrect, and this
could explain why farmers cannot always be convinced to adopt innovations
tkat are technically wvalid.

Who benefits from a higher income! The impact of improved technology
in agriculture among rural households is alsec complex. The diffusion of
improved technology can have both negative and pesitive impacts over time
or on different sections of the population. Improved technology can open
better opportunities for those food producers with a larger rescurce base
(land, water labor, access to credit), therefore widening the gap between
the poorer and better-off farmers.

In addition, & high household income does not necessarily benefit
all household members. While most development projects take the household
as the smallest target unit, it is mot so in reality. In most cultures,
there is a clear division of labor cbligations and of rights to production
and income among household members, and especially between the male head
of househeld and his wife or wives. Iuproved technology caa increase the

\ \3



- 18 -

overall farm production or income while leaving some household members—
typically the women-—worse off than before. There is little opportunity
within the time frame of an impact evaluation to go down to such a level
of detail. FNevertheless, it is well to keep in mind that an increase in
farm income does not always mean that everyone in the household is better
off than before.

Finally, the potential impact of agricultural research on consumers
(both rural and urban) should be considered in terms of type, quantity,
reliability of the food supply, and market prices.

\
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(Bureau for Development Support)
Rufo Bazan, Agricultural Scilentist
(Interamerican Imstitute of
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(Bureau for Program and Policy
Coordination)
Marc Lindenberg, Political/Institutiomal
Analyst (Development Studies Program)

Guatemala: Development of the
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Impact on Agricultural Research
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K1TALE MAIZE: THE LIMITS OF SUCCESS

AID first became involved with hybrid maize research in
Kenya in 1963, through the Organization of African Unity and
the East African Community. By 1970, the yield of the original
hybrids had been successfully improved by 25 percent under
research station conditions. The breeding program was
continuously followed with similarly positive results until the
EAC broke up in 1977. Other aspects of the A.1I.D. program were
less rewarding. Research to improve maize protein quality and
to develop varieties for low rainfall areas did not cucceed.
Nor did the attempt to train Kenyans and integrate them into
the research operation succeed. When the last American
scientist left almost 15 years after the first A.I.D. project
began, the effort was not sustained by Kenya.

In 1964, the first hybrid maize ceeds were released for
commercial production. Hybrids produced a remarkable 40
percent increase in yield over local seed and proved
appropriate to the environment of the high potential areas of
Kenya, with their fertile soils, abundant rainfall, and
moderate temperatures. At the time, it was assumed that
African farmers would continue to use the local improved
variety rather than the new hybrid--it was less prone to crop
failure and it could be re~used year after year whereas hybrid
seed had to be re-purchased each year. But the hybrid was
clearly superior in yield, enjoyed the status of a crop used by
large farmers, and small farmers soon demanded it. By 1977,
the majority of smallholders in high potential Central, Rift
Valley and Western Provinces grew hybrid maize and their
production far surpassed large farmer output.

An aggressive private firm, the Kenya Seed Company,
reproduced the seed, distributed it, and promoted it throughout
the country via a network of private shopkeepers. Extension
agents demonstrated the use of improved cultivation
techniques. The government-supported official prices and
marketing system provided incentives, particularly for large
farmers, to adopt and profit by the hybrid technology.

Innovations are usually unfair in the sense they reward
those who have the means to benefit from them. Consequently,
it is not surprising that hybrid maize was of greater value to
those farmers with sufficient land, labor and capital to fully
utilize the innovation. More surprising is the large number of
smallholders who did gain access to the hybrid maize technology
and who have improved their food security as a result. The
overall impact of the increased maize production attributable
to the use of hybrid seed is that Kenya has continued to be
more or less gself-gufficient in maize, the country's staple
food. As a result, Kenya, despite a very high rate of
population growth, has not had to face some food policy
problems which have confronted othet developing countties.
Without hybrid maize, population pressure would likely have led
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to a demand for more land for food crops and a reduction in
less essential export crops. Hybrid maize helped to keep the
price of food down in the cities, thus muting the pay demands
of urban workers and keeping Kenya attractive for foreign
investments.

There is a question, however, whether the government saw
the increased production of maize as more of a problem than an
opportunity. The government continued a pricing and marketing
system more suited to dealing with the problems of scarcity
than those of abundance. The Maize and Produce Marketing Board
responded to an obvious need for increased storage capacity,
for example, with too little, too late. Nor did the government
take adequate measures to ensure the continued success of
hybrids by: guarding the flow of critical inputs, including
sufficient credit and chemical fertilizers; and being
supportive of the research facilities which made the hybrids
possible. The loss of the incremental benefits which the
A.I.D. project demonstrateu were possible by improving hybrid
seed year to year, cannot be calculated--but based upon the
benefits derived from the program in early years, the loss is
substantial.

Smallholders have not yet exerted policy influence on the
government (as did the European-dominated large farm sector
prior to Independence) by forming-effective organizations of
their own. If government poficy toward maize is to become more
effective, it will require not only better long range planning
but wider popular participation, especially among smallholders,
in its formulation.

From the experience of hybrid maize in Kenya and from the
observations of Kenyan maize growers and consumers, an A.I.D.
evaluation team drew seven key lessons:

1. Simplicity and viability were the decisive factors in
the success of hybrid maize.

2. The private sector was crucial in the rapid diffusion
of hybrid maize.

3. Perfect equity c~=nnot be expected even from the most
successful technology.

4. The long=term continuity of foreign experts was basic
to the success of the breeding program.

5, PForeign advisors and finance do not automatically create

institutional capacity to perform agricultural research.
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Pragmatism and skepticism should surround A.I.D. support
for regionalism.

Too many lessons should not be drawn from a unique
experience in one African country.
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Central America: Small-Farmer Cropping Systems

The small-farmer cropping systems research project in
Central America was selected for evaluation as part of A.I.D.'s
effort to assess the impact of its activities in several
development sectors. Field work for the evaluation was done in
Costa Rica, Guatemala, Honduras and Nicaragua by a six-person
team in PFebruary 1980. The findings and interpretations are
those of the team and pertain only to this project. However,
they will contribute to a forthcoming analytical report for the
agricultural research sector as a whole.

In 1975, AID's Regional Office for Central American
Programs (ROCAP) began support to the Center for Tropical
Agricultural Research and Training (CATIE), located in
Turrialba, Costa Rica, to develop and test "a coordinated
regional research approach fur improving the cropping systems
of small farmers in Central America.®" CATIE agreed to
negotiate working arrangements with the principal agricultural
research institutions of the five Central American republics.
These arrangeaents were to provide for CATIE and national
scientists to collect survey data on the cropping practices and
crop yields of the peasant farmers as well as data on their
socio-economic environments. Then the scieatists were to work
with representative farmers by setting up experimental plots
designed to test and evaluate alternative crop combinations for
their potential in increasing production and income.

ROCAP undertook this project with the expectation that
CATIE would develop and demonstrate an innovative
multidisciplinary methodology for doing research on the
cropping systems of the small farmers of Central America. It
hoped to mobilize a permanent regicnal institutional capacity
and commitment for on~-farm research and training addressed to
the needs of this vital sector of rural society. It alseo
expected to see CATIE produce, through the project, improved
cropping systems alternatives for different ecological zones of
the region that might be suitable to rapid verification and
dissenination by the national institutions. 1Its longer-ternm
goal wvas that as farmers adopted these proven, improved systems
the total yields froa small farms would significantly increase
and family incomes would rise.

By the end of the project in 1979, CATIE had made working
arrangements and had carried them cut in varied ecological
zones of all five of the Central American republics. Twelve
agricultural scientists from CATIE had been engaged full-time
in on~the~-fara research. They had developed and demonstrated a
croyi' ing systems research methodology working on the farms of
seventy-five gmallholders. Impressive production gains and
potential economic benefits had been documented for the ten

T
-
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major cropping systems alternatives elaborated by the project
staff. But these alternatives were yet to be verified through
extensive field trials in the region. However, one highly
promising alternative crop mix of sorghum and beans, which did
undergo limited verification, had been adopted by Nicaraguan
agricultural officials for widespread dissemination among
peasant farmers.

During this five year period, CATIE increased its graduate
training on small-farm systems and generated a five-fold
increase in its budget, largely from international donors and
almost exclusively for smallfarmer oriented agricultural
research activities using the "systems" approach. CATIE's
institutional commitment to improving small farmer production
had become well established as had its ability to work with
national institutions in the region.

Although the project had achieved most of its stated
objectives, the beneficial impact of the emergent research
methodology and of the expanded institutional capacity at CATIE
on large numbers of small farmers was yet to be demonstrated.
There was no wide-scale adoption of the newly tested cropping
systems alternatives developed from the on-farm experiments.

In spite of this and partly because of it, some lessons were
learned from the project evaluation.

Doing agricultural research on the farms of smallholders,
as opposed to research done on far-removed experimental
stations, holds much promise for the development of truly
appropriate production technologies and their more rapid
adoption and dissemination. But for that potential to be
realized, the projects should be designed to include the full
cycle of research through both verification and dissemination.
Deonors sponsoring such research should provide the time and
resources necessary, perhaps eight- to ten-year authorizatioms,
to allovw for validated technologies to reach numbers of small
producers. International or regional research institutions,
like CATIE, must be prepared to maintain their collabotration
with the national agencies, not only to support the
verification and dissemination phases as they come on line, but
to capture important findings during these phases for improving
subsequent research wvork.

Agricultural institutions undertaking on-farm systems
reseatch must give adequate asttention to non-agrononmic
issues--such as input constraints, market analysis, and
household and area labor availabilities by season--in the
Planning of the research, the analysis of constraints to
production, and the implementation of reseatch, verification,
and dissemination programs. To do 8o requires that the
institution have adequate staff skills in the social sciences
and in farm management within the multidisciplinary teams
undertaking each phase of the research effort.
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Scientists need to be aware of the difference between doing
research on small farms and doing research with the active
interest and participation of small farmers. The former may
well inform the agricultural scientist about agronomic issues,
but only the latter is likely to educate both the scientist
about how the small-farmer household economy works and the
farmer about new agricultural options that will fit with the
economy. Several of CATIE's field staff demonstrated that
being a scientist and an involved participant, or even change
agent, are not mutually exclusive roles.
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Korean Agqricultural Research: The Integration
of Research and Extension

A profound change occurred in the early 1970s that
transformed the Korean Government's rural development
strategy. From one emphasizing industrial exports, the costs
of which were largely borne by the Korean farmers, the strategy
evolved into one devoted to improving rural Korean life. The
genesis of this approach was both political and economic: a
hardening of PL 480 terms and the results of the 1971 election
that amply demonstrated that government support had eroded in
the countryside. The Korean Government responded with a rice
pricing policy advantageous to the farmers, the strengthening
of the extension service, the formulation of the Sae-maul ("New
Village") Movement, and a rapid increase in rural
infrastructure.

The origins of AID's support to agricultural research are
found in the Korean Agricultural Sector Survey (1972) and
succeeding documents that advocated a strengthening of research
as a primary need. The project, proposed in 1973 and
implemented in 1974, provided $5 million for a tripartite
program to strengthen the capacity of the Office of Rural
Development of the Ministry of Agriculture and Fisheries. It
included training of Korean researchers overseas, equipment
(including a computer and library materials), and both resident
and short-term expatraite advisory services. At the close of
the project in 1980, 21 Ph.D. students and 17 M.S. students
were trained overseas, while an additional 94 received
short-term training and 106 participated in observation tours.

Although there were problems with the English language
competence of prospective students, the training aspects of the
project were universally regarded as the most successful part
of the program. Of notable, but secondary, importance was the
provision of equipment and supplies, especially the computer
and the library materials. Lagging far behind was the value of
resident expatriate assistance, which was of marginal use to
the project but was more significant in terms of relieving the
AID Mission from continuous monitoring of the project than in
providing help to the Koreans. Of greater importance was
shorter-term foreign technical advice.

The inchoate goal, from a Korean perspective, was probably
rice self-sufficiency--a strategic, political, and economic
objective. The project purposes, however, were specified in
considerable detail outlining exact yield increases on
agricultural experimental stations over a ten-year period in
the areas of rice, barley, wheat, and soybeans as well as
generalized improvement in potato production and in the
ctopping systems. Specific increases were also proposed for
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farm fields for the same time. Since the decade of crop
improvement is to end in 1984, this evaluation must be
somewhatcircumscribed.

The project paper suffered from spurious specificity
regarding experimental station crop increases. Before the
project began, experimental yields were higher than those
indicated in the paper, often by considerable amounts. The
research breakthroughs that the project anticipated were
generally made prior to the project. Farmer yields may well
reach their objectives by 1984, but the AID project was only a
beneficial increment to Korean agricultural research. It
supplemented an existing, competent system, but offered little
that was innovative.

The concentration on rice led to a lack of emphasis on
other crops, an inattention caused by national concerns as well
as social and economic factors the project ignored. Although
there have been increases in crop yields, hectarage of the
other crops has consistently been falling, even before the
project began. Thus, national targets will not be met even if
a relatively few farmers benefit. The choice of some of the
crops covered by the project such as wheat, soybeans and
potatoes seems questionable, as does the emphasis on increased
fertilizer responsiveness.

Critical to a developmentally effective agricultural
research program is the transference of experimental results to
the farmers. Through a widespread extension service, a farmer
training program that includes almost all families annually,
demonstration plots, and the Sae-maul Movement, Korea has
developed an authoritarian but effective means of disseminating
research results.

Thus, beginning in 1972 the spread of the high~yielding
varieties of rice was pushed with alacrity by the Korean
bureaucracy in response to a national command structure, The
effort was effective, making Korea self-sufficient in rice by
1975. Yet there were two inherent problems in this
comprehensive effort: these varieties were sensitive to cold,
and new races of the fungal disease called blast normally
develop after a few years if large ateas are planted to a
single variety.

The ¢rigis developed fifst in 1979 with a drop in
production caused by blast followed by a disastrous 1980 crop
due to cold temperaturtes. The rice crop fell by one-third,
creating a crisis of confidence in the government and in the
guidance service,

Ironically, the failures of 1979 and 1980 can be attributed
to the strengths of the Korean guidance sgervice. Thus its
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weakness is based on the omnipresent bureaucratic hierarchy
that, in contrast to most developing societies, can transform
research into production. In singleminded pursuit of its
political goals, it neglected elemental precautions that might
have avoided the problems of the last two years.

Agricultural research was an appropriate intervention for
AID at the time. It assisted a well-established, agricultural
research network, but did not materially transform it. It
created no new institutions.

Agricultural researech will continue in Korea but
replication abroad will be difficult. Any successful adaptive
agricultural research project will be dependent upon a positive
pricing policy, an effective extension service, rural
infrastructure, and continuous contact with international
research centers, among other factors. Political will is
required for its success, but too strong an emphasis on
political objectives can undercut its effectiveness.

"y
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Guatemala: Development of the Institute of Agricultural
Science and Technology (ICTA) and its Impact on

Agricultural Research and Farm Productivity

During the decade of the sixties, food production in
Guatemala barely kept pace with the demands of a growing
population. In 1970, the Government of Guatemala initiated a
restructuring of public agencies to provide coordinated service
to small food-producing farms. An innovative organization, the
Institute of Agricultural Science and Technology (ICTA),
emerged from this restructuring with responsibilities for
generating and promoting the use of improved technologies in
basic food crops. AID supported this restructuring with a
series of loan and grant projects beginning in 1970.

In 1975, AID approved the Food Productivity and Nutrition
Project. 1Its purpose was to increase the production and
nutritive gquality of basic food crops in Guatemala and to
strengthen and develop ICTA as an institution. Of $1.73
million allocated for the project, $1.2 million was for
expatriate technical assistance, including plant breeding
experts and other technicians who staffed ICTA while
project-sponsored Guatemalans were being trained to assume
positions within the new Institute.

Three crops, maize, beans, and sorghum, were targeted for
increased production. Working with experts from international
agricultural research centers, ICTA personnel developed new
varieties and tested them under small farm coaditions by
collaborating with farmers. With the assistance of the
Inter-American Development Bank, a seed service was organized
to process seed and help maintain genetic quality.

New varieties of both maize and beans were introduced and
increased yields have been recorded. Using improved seed and
other technologies recommended by ICTA, collaborators have
obtained increased yields. Gains in maize have been primarily
in lowland varieties, but one new highland variety is
promising. The impact of new seed on maize production is
expected to increase as the amount of seed produced increases.

Nev varieties of beans may reduce or eliminate the need for
costly programs to control Golden Mosaic. New varieties of
sorghum were not released until 1980 and thus could not be
evaluated., However, they appear markedly superior to
previously available varieties.

~ In addition to developing and recommending improved seed,
ICTA developed and recommended other farming practices related
to increased yields, such as planting distances, seed
densities, fertilizer applications, and weed and insect

'V



Cc-11

control. Indices of acceptance developed by ICTA indicate that
increasing numbers of farmers who have collaborated in the
fieldtesting of such new technologies are adopting ICTA
recommendations. Interviews with ICTA personnel and with
individual farmers support this impression.

The AID project facilitated and hastened the strengthening
cof ICTA as an institution. The number of ICTA staff increased
and staff qualifications improved. Expatriates facilitated the
research work of ICTA and its growth as an organization. With
project support, 10 Guatemalans received advanced training and
by 1979 and 1980, they were returing to ICTA to replace
expatriates.

However, high attrition rates among personnel with advanced
degrees are a serious problem for ICTA. Rigid salary schedules
are apparently responsible, but ICTA managers have been
unsuccessful in efforts to obtain the authority to revise these
schedules. With the departure of expatriate advisors, these
high attrition rates may make sustaining and expanding the
present ICTA system more difficult.

Some confusion remains regarding the respective role of
ICTA and DIGESA, the extension service of the Ministry of
Agriculture, particularly as ICTA's approach to research draws
on some techniques of traditional extension methodology. ICTA
and DIGESA are working on this problem, and it seems likely
that new patterns of relationships will develop.

ICTA has come to represent a new model for agricultural
research that planners and researchers in other countries are
studying and attempting to replicate. If there is continued
and increased support from the Government of Guatemala, it will
be able to sustain and expand its present activities.
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Food Grain Technology: Agricultural Research in Nepal

In 1957, the U.S. Operations Mission initiated support for
a broad-ranging agricultural development effort in Nepal. This
project continued without pause for 17 years, largely in
pursuit of the objective of increasing Nepal's food grain
production capacity by enabling and encouraging Nepali farmers
to apply the techniques of scientific agriculture. While the
U.S. financial and technical assistance was continuous, the
emphasis, the pace, and the amount of Nepali involvement were
altered considerably during the course of project
implementation. The project began as a "general agriculture"
initiative and gradually evolved to its concluding emphasis on
the development and dissemination of "food grain technology."*

The project successfully contributed to the establishment
of agricultural research and extension systems by training
almost 600 Nepalis to the B.S., M.S., and Ph.D. levels and by
constructing facilities for research at five stations in the
Tarai--at Nepalganj, Bhairawa, Parwvanipur, Janakpur, and
Rampur. With the assistance of the extension service, improved
wheat, rice, and maize varieties that were tested on the
research stations were spread to farmers across the Tarai.

Some of the selected improved varieties proved widely adapted
to Nepal's enormous range of agroecological conditions and
spread into the Hill and Mountain farms as well. Other parts
of the "technology packages®*--which included recommendations
for fertilizer, time of planting, spacing, and irrigation--were
not so widely adopted.

In trying to assess more precisely the differences that
could be attributed to the implementation of the Food Grain
Technology project, we first examined statistical fact sheets
and research reports. We then talked with agricultural leaders
(many of whom had apparently taken advantage of training
opportunities offered under the project) and with agricultural
producers. We too< a long view in these dialogues, trying to
comprehend the pattern of changes which had occurred in the
agricultural sector over the past two decades. While looking
at reports of experimental trials and at growing fields of
wheat and mustard, we discussed not only what had happened, but
what might not have occurred had the project never been
implemented.

Our examination provides both a sense of solid
accomplishment and a basis fur some disquieting fears. On the
positive side, we found the following:
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- A functioning research system has been developed.

-- Farmers are immensely aware of the need for and the
problems related to Krishi bikash (agricultural
development).

- Extension and research services can, at times, work
together in complementary, mutually reinforcing
activities which result in new plant varieties and
increased knowledge in the countryside.

On the negative side were the following factors:

- Researchers and farmers are not in complete agreement
an which agricultural problems need to be addressed,
nor are the channels for communication as open as they
could be.

-— The "green revolution® as it has occurred in Nepal has
not yet resulted in long-term security and economic
independence as expected but has contributed to
economic and environmental destabilization.

-~ The productivity of farmers, extension workers,
researchers, and those agencies charged with input
supply distribution is far from optimal.

Thus, researchers articulate the need to continue the
search for new varieties which are higher yielding, more
disease resistant, and produce grain with acceptable qualities
of taste. PFarmers agree that variety development is important,
although they emphasize nther criteria for variety selection as
well. PFarmers also recoumend that increasing reliability of
water and fertilizer supplies is more important for handling
their problems of deteriorating soil fertility, declining farm
sizes, with low yields, and high risks. The role of
agricultural research and extension is not in question; at
stake are the issues of research priorities and their relevance
to farmers' resources and constraints.

The fact that farmers have adopted components of technology
packages at all may reflect less the persuasive rhetoric of
research and extension than the farmers' response to the
increasing pressure of population and to their families'
requirements for food and cash. Nevertheless, without the
technology packages, it is unlikely that Nepal's farmers would
be as productive as they are today.
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Agricultural Research in Northeastern Thailand

In 1962, the Ministry of Agriculture and Cooperatives in
Thailand officially established an agricultural research center
at Tha Phra near Khon Kaen, located 400 kilometers from
Bangkok. The center was to be a multidisciplinary research
facility focusing on the Northeastern region and respoasive to
the needs of the farmers. In addition, it was to support and
coordinate the work of the Ministry's 112 small research
centers and stations in Northeastern Thailand.

USAID/Bangkok first assisted this project in the mid-1960s
by providing graduate training to 24 Ministry employees who
were to staff the center. In 1966, a muli-ifaceted project was
launched for institution-building at the center. A contract
was signed with the University of Kentucky, Lexington Kentucky,
and from 1966 to 1975 Kentucky Project officials were
responsible for (1) advising center administrators; (2)
arranging for training employees in the United States; (3)
assisting in the establishment of research laboratories,
research programs, and extension activities; and (4)
coordinating functions at the center.

An excellent physical facility was cons*ructed which has
been carefully maintained. Since 1966, a total of 118 Ministry
employees have received U.S. training in agricultural
disciplines mostly at the University of Kentucky. By 1975,
laboratories were well established and substantial research
work was underway. However, since 1975, research programs have
been reduced and the professional staff of the center is far
below projected numbers. The research carried out is
essentially conventional and laboratory- or station-focused;
there is little evidence that it is responsive to the needs of
small farmers in Northeastern Thailand.

Kentucky Project extension and training activities started
slowly, but since 1975 several initiatives have been launched.
These include a series of television and radio programs, a
mobile extension unit, and an agricultural information
network. These initiatives were not planned at the beginning
of the project. However, at the time of review, these
activities and their support units were the most dynamic at the
center. Modest USAID support to these programs could do much

to enhance the quality and quantity of agricnltutal information}

available to Northeastern farmers.
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Scientists.at the center need to familiarize themselves
with the complexities of agricultural production and
decision-making in the Northeast. This could contribute to
future res2arch activities and outreach programs which are more
relevant to the needs of a greater variety of farmers.
Furthermore, bureaucratic conflict has created an atmosphere in
which much research done at the center is rejected out of hand
by the central Ministry of Agriculture and often has to be
redone in order to be acceptable. Declining budgets, loss of
coordinating authority, frequent institutional redefinition,
and loss of status and professional autonomy have combined with
previously mentioned factors to defeat efforts to build a major
research capacity in Northeastern Thailand.

Ministry, USAID, and University of Rentucky Project
officials chose not to reexamine and reformulate the project,
inspite of ample, early evidence that the center lacked
sufficient bureaucratic potency to accomplish its long-range
goals. It seems unlikely that more detailed planning could
have pinpcinted and overcome this problem. BHowever, AID
officials should have recognized the problem by the late 1960s
and done something about it. They could have
(1) priled out, (2) decided to support only the most promising
portions of the project (e.g., the training component), or (3)
worked with the Ministry to strengthen the bureaucratic
position of the center. That none of these things happened
reflects negatively on respoasible USAID officials, but perhaps
more sO on AID structures and procedures. These may have
discouraged Mission officials from reexamining projects and
making mid-course corrections 10 years ago. Whether or not
there have been sufficient changes in incentive structures to
encourage them to do so today remains to be seen.
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West Africa Rice Research and Development

The West Africa Rice Development Association {WARDA) was
created in 1970 to increase rice production in the 15 member
countries through research and training. Importation of the
rice necessary to satisfy an increasing demand for what is
becoming the food staple in urban areas is a drain on foreign
exchange, yet the climate and ecology of West Africa are suited
to rice production.

A decade after its creation, one cannot hold WARDA
responsible for the fact that West Africa is importing more
rice than ever. WARDA was encouraged to look for technological
solutions to this deficit, not for economic policy solutioas.
But a technical solution cannot be divorced from its economic
environment. One of the greatest weaknesses of WARDA's
research design is its tendency to separate these two. Some of
WARDA's research results demonstrate the disadvantages of this
tactical separation, laid on the association by its founding
charter and by the orientation of the donor and member state
support it has received. Nevertheless, because of its
scientific professionalism, WARDA, through its development
department, has discovered a politically acceptable way of
targeting project identification research design on specific
situations that are not only ecologically but also economically
conducive to expanded rice production.

Much of the more recent, second phase of AID support to
WARDA (project 698-0429) is built upon WARDA's evolving skill
in contextualizing rice researcth and development inputs such
that, for specific contexts, their outputs are not hindered by
the widespread economic constraints on rice production in West
Africa. Therefore, with the advantages of hindsight,
therefore, we are evaluating the first-phase AID/WARDA project
(698-0382), not only in terms of its own stated goals, but also
to identify the part it played, if any, in helping WARDA define
this more successful, interdisciplinary role for itself.

Under the first-phase project, AID supported (1) two
special research projects--one for mangrove rice at Rokupr,
Sierra Leone, and one for deepwater/floating rice at Mopti,
Mali; (2) a training center adjacent to Liberia's Agricultural
University at Pendell just outside of Monrovia; (3) participant
training in the United States for key WARDA researchers; and
{(4) a tice economics study undertaken in conjunction with theé
Food Research Institute at Stanford University.
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Tunisian Wheat Development Program

The Tunisian Wheat Development Program (Project Ble) was
designed and implemented from 1965 to 1977 by AID, the Ford and
Rockefeller Foundations, the Internationsl Maize and Wheat
Improvement Center (CIMMYT) in Mexico, und the Government of
Tunisia. It was conceived in 1965 at a time when the economic
chaos following independenc - from the French prompted the
Government of Tunisia to expiore every avenue to reverse the
decline in agricultural production, particularly of food.
Development of Tunisian institutions and training of Tunisian
staff were priority goals to f£ill the gap created by the exodus
of the French civil servants and other European farmers and
entrepreneurs in 1964. The ultimate goal of the Government was
and remains “self-sufficiency in food production."

The purpose of the program was to introduce and adapt to
the Tunisian environment and climate the new semi-dwarf
high-yielding wheat varieties that had been developed at CIMMYT
in Mexico. The other important purpose of the program was to
train Tunisians in agricultural research and extension methods
as a means of developing institutiocnal capabilities for Tunisia
to carry out research and extension activities alone,.

The impact of the program has been slow but positive. Much
of the impact is being felt now, some five years after the
program was phased out and 17 years after its conceptiocn. 1If
one single factor had to be identified as the program's most
important contribution, it would be the development of the
program for advanced degree training, particularly to the Ph.D.
level. The research capability developed by this advanced
training has become most effective in the past three years.

The impact is being demonstrated in research results; in an
effective extension program; in improvements in institutional
capabilities in research, extension, and education; and in
farmers' increased acceptance of new varieties and improved
technology, resulting in increased yields and production.

Training has enabled Tunisians to successfully coatinue
research and extension activities without assistance aftet the
program was phased out. Nineteen Tunisians were trained in the
United States to the level of M.S. and Ph.D. degrees in
agricultural sciences. This was supplemented by practical
training of 55 other Tunisians at CIMMYT in Mexico, in
Australia, and in Tuaista. Of the 19 who received advanced
training, 13 are working directly or indirectly in the ceteals

>
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program in Tunisia; 11 of these are directly involved. OGf the
19 Tunisians, one is continuing advanced studies in the United
States and five are working abroad with international or other
organizations. Four of the Tunisians who received Ph.D.
degrees are involved in research at the National Agricultural
Research Institute of Tunisia (INRAT) while teaching at the
National Agricultural Institute of Tunisia {INAT, the national
agricultural university). Two Tunisians trained to the M.S.
level are participating in the research program at INRAT.

During the life of the program, five new bread wheat and
five new durum wheat varieties were developed and introduced to
farmers with varying degrees of success. After the program was
terminated in 1977, Tuanisians had been trained under the
program continued to develop varieties with caracteristics that
improved on those devs:loped earlier. In 1986 and 1981, two
improved varieties of bread wheat and two improved varieties of
durum wheat were developed and put into use. Some of these
later varieties were more resistaant to diseases and drought
than earlier varieties, and coasequently were more acceptable
to farmers.

, An extension and farm demonstration system and program were
developed in the beginning of the Wheat Development Program to
work closely with the research activities to extend results to
farmers and to feed back problems to research scientists. The
Technical Division, established in the Office of Cereals,
successfully carried out its functions during the life of the
program. It is now staffed with trained Tunisians and is still
operating a successful program.

As a result of the pruvgram, Tunisia's cereal production
(wheat and batleg) was greater duringd the ll-year period 1971
through 1981 by 5.302 million metric tons than during the
previous ll-year period. Desgpite population growth, aanual petr
capita production of cereals increased from 104 kilograms in
1970 to 160 kilogtams in 1988, using average annual ptoduction
figures for the two periods and the population levels of 197C
and 1980, respectively. RMurthermore, the increased production
was achieved on an atea of land less (by over 206,000 hectates
in each year, 1980 and 1981) than in the previous four years.
The increased ptoduction of cereals saved the Government of
Tunisia the foreign exchange costs of annually importing
299,000 metric tons of durum wheat, 77,000 metric tons of bread
wheat, and 106,000 metri¢ tons of barley that woiuld have bheen
required otherwise during each year 1971 through 1981, The
value of this amount of annual imports at 1981 prices would
have been $125,944,000 (cost, insurance, and freight in
Rotterdam, imported from the United States). This was made
possible at a total cost to the U.S. Government, Rockefeller
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~and Ford Foundations, and less than $3.5 million in technical
assistance.

The program has resulted in other benefits to Tunisia. It
contributed to increased per capita consumption of cereals,
mostly in the form of increased use of commercial bread and
noodles. While no national data were available to confirm the
fact, there was evidence that farmers had been integrated into
the money economy. Cereal farming had become mechanized and
farm families were purchasing prepared foods such as commercial
noodles and bread.

The positive impact was not without some negative effects.
Rural migration of men had led to a change in the role of rural
women, with an increase in their participation in farming and
rural industries, and a decrease in their role in home
preparatioan of food. While this may be viewed as a positive
gain for women, it has had one negative result. Increased use
of purchased, prepared foods (principally nc-~dles and bread)
instead of home-prepared food has decreased the nutritionmal
levels of farm family daily diets.

Not all the institutional goals have been achieved.
Integration of research and extension has not been acted on.
The plannets had sought flexibility in management, financing,
decision-making, and action by establishing the program under
the parastatal, semi-autonomous Office of Cereals, a commercial
organization concerned with the purchase and sale of cereals.
This office, which is outside the Agricultural Services of the
Ministry of Agriculture, was not impeded by the bureaucratic
constraints of other agencies. At the same time, it did not
play a role in providing techrology to farmers. During the
life of the program, activities were integrated through
personal cooperation of scientists who cut acroess institutional
lines. This system continues today.

Despite these weaknesses, the institutions in research,
education, and extension have developed basic capabilities,
resulting directly and indirectly from the program, which
permit them to continue successful activities. However, the
goal of self-gsufficiency in food ptoduction has not been
achieved., This goal is illusory and has tended to overshadow
the progress that has been made, as continued growth of
population and increased per capita consumption of cereals have
widened the food gap; rtequiring increases in imports.

Tunisia's overall goals of using its resources to comparative
advantage, and of producing higher valued crops on the better
land (undetr irrigation where feasible) for export and to supply
the thriving hotel-tourist industry are both aimed at achieving
a balance in international trade of agricultural products,
which makes good economic sense. Achievements in cereal

S
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production are due not only to the scientific progress achieved
under this program, but also to improvements in institutions,
economic conditions, and policies in the agricultural sector.
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AID EXPERIENCE IN AGRICULTURAL RESEARCH
A Review of Project Evaluations

This study reviews the experience of the U.S. Agency for
International Development (AID) in the area of agricultural
research. It was completed by Development Alternatives, Inc.
(DAI) at the request of AID's Office of Evaluation, Bureau for
Program and Policy Coordination (PPC/E). The study's
objectives were: .

- To review historical trends in agricultural research,
especially of AID's experditure in that sector:;

== _ To identify the set of projects comprising AID's
agricultural research portfolio; and

- To identify major issues affecting the design and
implementation of agricultural research projects by
reviewing evaluations of a sample of those projects.

A review of the literature and interviews with various
professionals identified several recent trends in agricultural
research. These included an increasing attempt by researchers
to develop technology applicable to the needs of farmers under
adverse envrionmental conditions and in resource poor regions
of the world. Moreover, in an attempt to better align research
with farmer needs, a broader array of production constraints
(both agronomic and socioeconomic) is now being examined in the
technology generation process than in the past. This has
entailed more emphasis on on-farm research, the use of
multidisciplinary teams and a more holistic approach to
research, as well as greater participation by the farmers
themselves in the technology generation process. Additional
issues receiving increased attention are the importance of
strong national research systems and the amount of time
nece?sary for agricultural research projects to produce useful
results.

AID support to agricultural research has been increasing in
recent years, Historically, however, the sector has received
relatively little attention from the Agency. According to the
interviews and literature review conducted during this study,
one reason for this lack of attention was the belief, prevalent
in the early 1950s, that the technology necessary to improve
agricultural productivity in the developing countries already
existed. Limitations during the 1960s included Congressionally
imposed restrictions on the amount and type of research that
AID could undertake together with decreases in the Agency's
in-house technical expertise in agriculture. Finally, the New
Directions legislation passed in the early 19703, while
contributing to important changes in the nature and focus of
AID's agricultural research, emphasized other development
strategies such as rural development and food production
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projects, or the delivery of services to meet basic human needs.

AID's increasing interest in agricultural research in
recent yvears has partly resulted from a realization that a lack
of appropriate agricultural technology is a serious constraint
to food production increases. Moreover, the success of the
green revolution technology developed by the international
agricultural research centers (IARCs) in increasing production
levels of selected crops in certain regions of the world has
furthered this realization.

Between 1978 and 1981 AID funds going to agricultural
research increased by almost 70 percent, from $84.7 million to
$143.7 million. 1In relative terms, AID's investment in this
sector rose from 12.8 to 19.5 percent of the agriculture, rural
development and nutrition appropriation {(excluding economic
support funded appropriations). Most of this increase came
from projects funded by AID field missions. On the other hand,
the proportion of AID support going to the IARCs and centrally
funded bilateral research has increased only slightly.

However, the passage of Title XII and the creation of the Board
for International Food and Agriculture Development (BIFAD) may
provide a basis for greater activity in this area.

Aside from reviewing historical trends in agricultural
research, the study examined issues affecting projects in the
sector based on a review of 131 evaluations of 48 agricultural
research projects (39 regionally and mission-funded and 9
centrally funded). It found that the evaluation documentation
provides only an imperfect picture of any project's overall
performance. The evaluations were most often focused on the
provision inputs and the achievement of outputs. Attempts to
measure project impact (to determine the effect of project
activities on the beneficiaries welfare) were limited to the
four Impact Evaluations included in the sample (part of a
series of indepth, ex post evaluations currently being
undertaken by AID). The standard evaluations did not provide
the basic information (such as project characteristics and
standardized performance indicators) necessary to permit a
comparative analysis of the projects in this sample.

Using the evaluation documents, it was possible to identify
several recurrent issues common to projects in the agricultural
research sector. For regionally and mission-funded projects
these included:

-=- Operational problems entailed in doing on-farm,
farming systems-type research, and involving farmers
in the research process;

- The quality of the research conducted and the setting
of research priorities;

7
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- The phasing of activities, especially construction
delays which impeded planned research, as well as the
amount of time allowed to achieve the research
objectives;

-~ The adequacy of AID's research project'supetvzsxon,
given a lack of technical expertise and high staff ’
turnover in the missions;

-= Weaknesses in the links between reseach and extenSzon, '
as well as inadequacies in complementary services
{inputs, credit, marketing, and so forth);

- Host government support for the projects;

-=- The lack of qualified counterpart persoannel to work
with expatriate technicians, together with low
salaries for host country researchers which makes it
difficult to maintain competent staff;

- Inadequate participant training programs;
-=- Delays in procurement; and

-=  The delays or inability of AID and its coatractors to
provide qualified techmical assistance.

For the nine centrally funded projects in the sample (each
of which involved overseas research), the issues discussed in
the evaluations included: the creation of linkages with host
country institutions; the performance of long-term staff; the
project's scope and funding; and the quality of the research
conducted. 1Issues not fully treated by the evaluations of
these projects included: the problems entailed ia simply
conducting research within developing countries and in
conjunction with local inatitutions and reseatchers; the
feasibility or necessity of conducting more research away £rom
ghe regearch station; and the dissemination of the research

indings. ’

In conclusion, this review of past AlID evaluations
identified and documented a set of issues or problems that were
more or less familiar to development professionals
knowledgeable about the sector. The study also identified
significant gaps in the evaluation data base that was
analyzed. 1In terms of producing information that might
influence overall policy within the sector and feed into the
design of future projects, this study highlighted the need for
investigations outside the Agency's system of regularly
scheduled evaluations in assessing its project implementation
experience.
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Part B. Rapporteurs' notes

I. CRITICAL ISSUES IN THE SUCCESS OF
AGRICULTURAL RESEARCH PROJECTS

On arrival at the workshop, each participaat was givea several sheets
of paper, each of which contained an incomplete statement related to agricul-
tural research. The participants were asked to complete each statement;
later the work groups tabulated the respomses. The aim was to give the
workshop a sense of the diversity or uniformity of opinion held by the
participants on various aspects of agricultural research, as well as
te highlight relevant issues.

The major comstreints (technical and other) to achieving effective agricul-
tural research in most developing countries are (in order of priority
assigned by participaats):

1. Communications (however, crmmunications constraints may, in
fact, be a symptom that other factors, e.g., human resources, admiais-
tration, national policy, are mot functioning well, rather tham being
constraints in and of themselves). '

2, Human resources: lack of scientific personnel, administrative
and support staff 3 low level of training; and lack of human resource
management .

3. Administrative: lack of appropriate incentives to organizations
and researchers; and poor organization, coordimation, and management of
research imstitutions and programs. '

4, Natiomal policies: lack of support ot coordinated approaches to
research at national policy levels; inappropriate natiomal research prieri-
ties; imappropriate agricultural policies; and inadequate infrastructute
to utilize research results.

5. Techniecal: 1lack of techaical kaowledge of production and consump-
tion systems; and lack of scientific knowledge.

The principal criterion for evaluating the lonmg-term impact of investment
in agricultural research in most developing countries should be (figures
in parentheses indicate the number of participants favoring):

1. Welfare (22): improved farmer welfare (9); Improved Rutrition
(5); improved consumer welfare (2); inereased farmer income (6).

2. Increased preoductien over the long term (19).

3. Rate of adoption of technologles developed (15).



4. Institutionalized sustained research capablity (14).
5. Increased productivity (7).

The principal consideration for a donor or technical assistance agency

in deciding whether to invest in national agricultural research in most

developing couniries should be:

l. Commitment of host govermment {20). Perceptions of donmors may
vary, from ome of assurance that the policy enviromment will become highly
conducive to increasing agricultural productivity, to one that serious
interest in usefulness of improved technology by key persons is sufficient
commitment to start.

2. Capability to sustain project (7). Institutional capability to
sustain activity beyond life of assistance program, including availability
of fundiag. Implications for program design and for duration of program.

3. The extent to which research can increase productivity, reduce -
risk, and increase incomes (6). There should be sufficient opportunities
for success: to imcrease yields, decrease risks through use of improved
technology or chanmge in econemic enviromment through research.

4, Low crop yield (5).

5. Availability of fumds to follow through programs started (5).

6. Political eanvironment (%).

7. Recognition that research is long-term process (5).

A major problem for most developing countries in seeking or receiving funds

or technical assistance in support of natiomal agricultural research is:

1. Llack of institutional capability to plam and coordinate programs
and requests for assistance for these programs (28).

2. The inadequacy of resources, both budgetary and personnel, needed
to receilve and use external assistance (17).

3. Lack of commitment by the government to the research program--policy
enviremment (16). There is some relationship with the problem of resource
inadequacy. But a developing country could be committed to research
without having adequate resources, or if resources are adequate, the
commitment to allocate them might be lacking.

4. A lack of congruence of hest country and domor country on priori-
ties and on the duration of commitment (14). The issue of "strings"--being
difficult for developing countries to accept--also comes in here.



5. The inability of developing countries to promote their own interests

to domors (5).

The principal comsideration for a developing country in deciding whether
(and how much) to invest in agricultural research should be:

1. Importance of agriculture in t..e economy as an employer and
income generating agent (17).

2. Potential returns to investment (9).

3. Benefit to target population (farm touseholds) (7).

4, TImpact on general standard of livimg (5).

5. Availability of adequate funds (4).

All discussion on this statement touched on the returns-to-investment
theme, with consideration to relative priority of agricultural research
vis-a-vis investments in other sectors. Relative foreign exchange earnings
potential and potential for savings derived from import substitution were
also comsiderations encapsulated ir this thene.

Emphasized also was the importzace of making research available in
ways that the results can be, and will be used by farmers. Additionally,
the implementation/extension leg of the agriculture cycle bears mentioning,

as the findings from res~arch are ineffective unless they reach farmers.

The most important change in national agricultural research efforts in most

developing countries in ‘uture years will be:

l. The need to approach agricultural research as part of a system
supporting technology improvewment in agriculture. The moest common concern
expressed focused on the linkages within the research and extension system,
including the linkages between different parts of the research network.
Respondents expressed a desire to see research and extension unified in a
single system involving the farmer as well as researchers and extension
agents. Another common concern was the linkages between the research
system and the client, in particular the nee’ to expand the farming systems
approach, to increase direct involvement of the farmers, and to address
the farmer's problems more directly.

2. Program content, ircluding greater emphasis on applied research,
an orientation to food production, self sufficiency and emergy production,
and closer integration of socio-economic concerns into the programming of
the research effort, '

The major comstraint to more effective utilization of agricultural research

professionals in most developing countries is:

l. Llack of adequate incentives, both financial and prefessional (35).



2. Lack of national research policy and coordination among agencies
(both nmational and intermational) (15).

3. Llack of adequate research financing, particularly for operating
expenses (15).

4. lack of strong capable research leadership (too often trained
scientists are expected to become administrators) (12).

5. Isolation from the target audience (farmers) (8).

6. Lack of physical infrastructure (8).



II. WHY EVALUATE AID-SPONSORED AGRICULTURAL RESEARCH

Dr. Twig Johnson, AID/W, speaker
Mr. Steven Breth, IADS, rapporteur

Background

The AID impact evaluation studies began about 1979 in respomse to a
question asked by Congress: what difference have you made? The first
attempt was the success-story approach, but Congress wasn't receptive.
The second attempt was to develop multiple cases, and ask missiomns to
write success stories. But not enough could be found. uence, AID turned
to formal evaluation that would ask specific questions and get answers on
what happened.

The studies are designed on an incremental learning model, i.e. look
at previous AID studies and build on them.

The early evaluations were too large and voluminous. Now the Office
of Evaluation decides what question to ask by discussion with senior
administrators. Then it turns to the library by hiring a scholar to do an
issues paper or a review of literature to find out what has been written
and perhaps find answers to basic questions. If questions still remain,
an evaluation team visits the country.

A representative array of AID projects is chosen for evaluation.

Methodology of impact studies--Features

The evaluation team aims to find out what worked, what didn't work,
and why? Later it asks what should the development community have learned
from the project, and it attempts to provide answers.

The stadies are done largely in-house because of career development,
i.e. opportunities for AID personnel to ask the questions and get answers,
but, more important, because it increases chances that the results will
permeate AID thinking and influence AID policies and personnel.

An effort is made to make the reports brief and literate. Each
impact study has a 2-page summary, l15-pages emphasizing lessons learned,
and liberal appendixes. These are not scholarly studies, but they may
encourage more elegant studies. They are inexpeusive: $9,000-$30,000 are
spent for travel and per diem, excluding direct-hire staff salaries and
printing.



Skills of teams

All teams consist of an experienced manager of evaluation studies, a
technical expert, and a grass-roots social scientist. The basic team is
supplemented by other specialists, e.g., a host—-country social scientist.
The teams spend 3 to 4 weeks in the field.

Agricultural research was the sixth topic given to Office of Evaluatioa.
Previous topics were rural roads, rural water, health, etc. The assignment
was the result of shifting emphasis in the agricultural research projects of
AID and a desire to learn from previous AID experiences.

AID has three types of research investment: inmternational agricultural
research centers, contract research, and research funded by missiorns and
regional bureaus. The last was chosen because it involves lots of people
and money and should have a demonstrable impact.

Issues

Can you evaluate agricultural research? Research takes a long time
to show results. But if you wait for decades, it's hard to ascribe results
to the research. It turns out that it is possible to find out a lot if
evaluation occurs rather soon.

Why should the Office of Evaluation lock at agricultural research
when everyone else (CGIAR, World Bank, Development Assistance Committee)
is looking at it? Answer: The Office of Evaluation thought that it could
look at projects themselves. The results might be useful fv other agencies
as well as AID since the project is the unit of actien. Evaluations would
look at purpose and goals, not just at buildings built, people trained,
papers produced.



III. TECHNOLOGY GENERATION AND TRANSFER

Dr. Donald Pluckett, CGIAR, moderator, amd Dr. Rebert Jackson, AID/W;
Dr. Albert R. Hagan, Univ. of Missouri, rapporteur

The moderator posed two questions: (1) How to make agricultural
research more successful? and (2) What constitutes success in evaluating
agricultural research? He also stated a guiding premise that "every
country should have a strong agricultural research capability of its own,
oriented to the problems and needs of that couamtry and doing research to
fit local conditions."

In order to stimulate discussion, the moderator made several observa-
tions:

~-Future research efforts should give more attention to interdisciplinary,
land capability, and farming-systems approaches.

~-Extension and research efforts should be more clesely linked and integrated.

~-More attention should be given to the overall farming system, including
livestock, vegetables, tree crops, and all other farm family resoeurces.
Even so, a continuing need for disciplimary and compomemt rescarch
will still exist and, in some countries, will be the most ieasible
approach,

Dr. Robert Jackson reviewed some of early developments in AID-spomsored
agricultural research in developing countries and some of the adjustments
whizh evelved. Following this, workshop participants were encouraged to
raise questions about AID-sponsored research past, present, and future plans,

While many types of grnestions were raised, most discussion centered
around the following teples:

Prcject design

Questions were raised about the tine frame for designing agricultural
research. Typically a long-~term effort often must be designed for short-term
fruition. Could more realistic projects be funded, given political conmsidera-
tions? One suggestion was to develop plans and preject design for long-term
development (15 to 20 years) and break them down into sho¥ter periods for
implementation.,

Other ccnsideratione:

1. Project designers must consider the political pressures on govern-
ment leaders to get quick results.

£y



Z. Designers must cousider competition with other developméntal
needs in other sectors and with other donor agencies for the economy.

3. While some aspects of research require a long term for results,
others can yield results more quickly and a balance between the two should

be sought.

4. In dealing with commodity research (which may still be most

appropriate for some countries) efforts always are extended to the margin.
Hence, adjustments always will be needed.

5. Future project design should give more attention to the farming

systems approach, embracing all of farm and family resources and enter-
prises, not just agronomy alone.

Funding research

1. Shortages of funds must be recognized as political realities and
project designs should comsider addressing some short-term nmeeds in order

to get adequate funding for lomg-term projects.

2. Some funding limitations may result in more effective use of
resources for researck orts.

3. In order to get better fimamcial suppert, researchers should
keep objectives simple and realistic with particular attention to problems

of the farmer and in particular, to those where payoff seems promising in
the short term.

4. ™ost projects get too much money for too short a time: smaller
b 4 4 ! n 8 b
}E§€E§S¥€§'over a longer time would be preferable. (comment by Dr.

Rerponnel—troining—and—instituvtion—building

These seem to have been major compoments of many USAID projects in
developing countries for many years. The establishment of agricultural
universities--with extension, teaching, and research components--in several
states in India was cited,

Discussion related to these AID efforts may be summarized as follows:

1 While USAID has financed advanced training for many young Feople
from developing countries, both te the M.S. and Ph.D degree levels, few

have returned and developed careers in research and extension. This was a
major concern of many participants. Several causes ware suggested: low
salaries, as compared with those in other agencies and in private employ-
ment; the low professional recognition and status of those career workers
in agricultural reseach and extensien} the locatioen of poests te which
assigned; and to the lack of suppert in the form of facilities, equipment,
and opportunities for comtinuing professional advancement.



2. Counterpart training oftem is unsuccessful because of delays in
implementing projects and getting training started soon enmough--some
trainers do not returm until after project completion.

3. Some institution-building efforts were "umbrella-like" attempts
that were not always appropriate for the particular needs and stages of
development for the country in question.

General Problems

Several problems were mentioned as contributors teo difficulties
encountered In successful completion of projects. Some examples:

1. Failure to get "technical packages" and specific inputs (seed,
fertilizer, insecticides, etc.) to the cooperating farmers on time and in
the quantity and of the quality needed.

2, Failure to use preoject funds for the intended purpose {(ome
example mentiemed was the diversion of funds allocated for farming systems
research to the construction of a seed-processimg plant).

3. Lack of real efforts to achieve interdisciplinary approaches to
solve farmers' problems.

4, Failure to take advantage of the experience, ability, and knowl-
edge of the farmer cooperatoers.

5. Failure to distinguish between on~farm trials amd trials located
on farmers' fields.

6. Failure to get personnel assigned (both expatriate and counterpart)
in time to initiate project development without substantial delays.

7. Failure to invelve extension~type personnel and farmers im the
projeet planning and design stages of development efforts.

8. Failure te provide adequate infrastructure and priecing poelicies

on the part of government authorities, which would metivate farmers to
accept the risks that might lead to higher yields and productivity.

4
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Group reports: Technology Generation and Transfer

1. Plannirg for Agricultural Research

Dr. Budhoyo Sukotjo, Indonesia; Dr. Domald Anderson, AID/Zambia;
and Dr. Robert Werge, USDA, rapporteurs
Dr. Arnold Radi, chairman

A country can best determine its research needs by a convergence
between political goals, policies, and the national resource base. A
country should encourage a dialogue between its political structure, users
(farmers, consumers, exporters, agribusiness), and researchers in order to
develop research priorities and to determine program strategies.

The types of criteria that should be employed to determine the country's
priorities for its agricultural research program include: technical and
socioeconomic ccnstraints limiting production/consumption; resource endowment;
pelitical, socioeconomic, and security considerations; overall development
goals and strategy; donor interests (in cases where outside funding is
sought); and assessment of the agricultural sector's contribution to the
overall development of the country.

The minimum conditions necessary to realize a return on investment in
agricultural research must be those that allow an ongoing process of
adeption of agricultural innovations. For this te occur, there must be an
effective research capability on the part of research and other organiza—-
tions and national agricultural policies that enceurage the generation of
innovatiomns. The critical compoments of an effective capability are
trained manpower, comatinuity of pelicy and resources te maintain human and
organizational resocurces, and dissemination. The techmology thus gemerated
needs to minimize risk and optimize socioceconomic bemefits/returns.

Optimal conditions include integration of research organmizations on
beth an internatiomal and national level, a multidisciplinary appreach, a
set of rational prierities, good communications, research goals that are
related to the overall development of the nation, marketing systems to
absorb resulting productien changes, and infrastructure to supply the
necessary inputs,

Participants in the decisionmaking process for agricultural research
neeessarily vary depending on whether the plans are for broad programs or
for more discrete projects, On a broad level, political and economiec
leaders, researchers, experts from other parts of the agricultural sector,
and users (producers, conrsumers, exporters, and agribusinesses) should be
represented. For smaller projects, individual preducers, consumers, and
research scientists should be ineluded.

4%
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Several factors would be a great help in increasing scientific input
at the national level. First, scienze and technological concerms should
be incorporated into development plans by scientists W  “ake advantage of
political opportunities as they develop. Second, scier should improve
their ability to communicate to policy makers, politicia. nd the gemeral
public about their research projects, results, and objectives. Third, an
administrative and organizational structure should be developed that would
allow scientists to make an effective transition to administrative posts
or to remain in scientific posts. Fourth, there should be a sense of
realism concerning the results of research and the time and support neces-
sary to mount successful research programs.

Overview

1. The identification of the objectives and elemeunrs of the research
program and its priorities must involve a process/dialogue as well as
input from and among political leaders, agricultural professionals, and
the farming community. One basis for such discussions would be an agri-
cultural sector analysis, which should include consideration of national,
political, development, and social goals.

2. The focus of the research program should be the farmer's system,
production, eand productivity. Project-level planning must be based on a
convergence of concerns of the researchers and the end users.

3. The research system should be process oriented, dealing with
priority sgriculture problems, adapting to and anticipating new problems
and second-generation problems.

4, The organization of the research system must relate the various
elements to each other in a manmer that has prospects for impact. The
research system must have a basic scientific research capability through
manpower development, support at political levels by authorities, con-
tinuity of pelitical and resources support, adequate professional and
financial incentives for the researchers, a cadre of highly trained agri-
cultural scientists, and a means of coordination with other institutions.

5. The mandate of the research system must relate the policies and
programs of research that concentrate on farmers, farm families, consumers,
rural areas, and national development. The research program has to have
objectives that incorporate both short- and long-term usable impacts at
the farm, community, and/or nmational levels.

6. The structure of the research system will have to vary based on
the country's administrative tradition, the technical demands of research,
the level of development, and the quality of human resources. The choice
of structural approach may be an integrated system or a mon~integrated,
system-selected focus; be centralized or decentralized; stay with old
organizations or develop new ones; be private, parastatal, or governmental;
be an Integrated system with research, extension, and education, or non-
integrated.
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2. Developing the Agricultural Research Operation

Dr. Ben Ngundo, Kenya, and Dr. Henry Miles, AID/W, rapporteurs
Dr. Edward J. Rice, USAID/Philippines, chairman

Steps in developing a research program are, first, to develop linkage
to policy makers, extension services, and farmers; second, to make diagnostic
studies to determine the limiting factors at the farm level, and, third,
to determine if th2 constraint is a researchable one (we may need constraints
research first).

When the problem is knowm, or it is determined that problems are not
known, the method of research can be considered. Whether systems or
commodity, the approach must place researchers in farmers' fields.

To determine the nature of research to be conducted, countries must
consider: (a) comstraints farmers face, and rank them; (b) demands on the
agriculture budget, and rank them; (c) research activities under way in
the local private sector and in regional and international research
organizations.

To determine the minimum organizational and physical infrastructure
needed for a national agricultural research program, the country must
assess the research capability of government, the private sector, and
education institutions. It must determine how to improve links between
the national research system and the private sector and regienal and
international research institutes in order to supplement the national
research system. It must estimate the difference between the capacity of
the national research system, as supplemented by private regional and
international research resources, and the capacity needed to carry out the
national research program. And it must identify the minimum research
capacity needed to address situations that could cause national disasters,
e.g., combat an outbreak of wheat rust, the research capability needed to
conduct maintenance research, and the capacity to do the analysis needed
to reach this point.

At this point, donor funding should be sought. The objective should
be to build the minimum institutions needed to reach the goal, keeping in
mind the cost of maintenance and constraints of manpower.

The AID impact studies have shown that most agricultural development
personnel have known that researchers must appreciate the farmer environment.

To determine where to locate research and experimental facilities,
the country must conaider the major ecological zones within its borders;
transportation to markete., proximity of a university, availability of
schooling for dependents of scientists; the use of small outstations
assoclated with major stations; proximity to research dissemination organi-
zations; and the relative cost of establishing and maintaining facilities
at various locations.
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To meet its needs for agricultural research personnel, the country
must consider salary levels and training. In regard to the latter it is
important to train people with the crops or animals they will research
after training. Countries should rely more on short courses at inter-
national research institutes and relying less upon Ph.D. training in U.S.
In addition there should be more short in-country courses in management.

Planning and implementing research to have a positive impact on farming,

farm families, consumers must take into consideration policy and physical
and human resources.

Goveroment policy must be formed in the context of available resources
and macro/national economic goals with specific goals for agricultural
research related to national goals. It is important not to lose sight of
the need for some short-term results.

Planning must include ways of communicating and influencing policy.
Donor agencies have a legitimate role in influencing policy (they can "buy
time" to make the value of research more evident to policy makers).

In considering the physical and human resources necessary to implement
a research program (human resources include managerial, institutional,
administrative, and research skills) specific research objectives should
be identified. That is, within the context of available resources (land,
labor, capital, infrastructure, etc.), consideration should be given to
limiting factors and to availability of shelf technologies and the experi-
ence of others. Also the minimum critical mass required to achieve goals
should be determined. An interdisciplimary approach--either existing or
to be established--will lead to decisions on technical assistance (long~
or short-term) and training (in-country, long-, short-term, degree) based
on the local situation, and the need for incentives to keep people in
research system. Other considerations are commodities and physical
facilities, identification of reasonable time frame, and establishing
systems for monitoring and managing after implementation begins, to ensure
that linkages are maintained and strengthened.

The overriding issues that must be considered for planning and imple-
mentation to have impact are the strength of links between the research
system and other parts of govermment (politics and realism are a constant
called for); between research and the extension dissemination system;
between research and farmer (farming system approach); with international
organizations. In addition, it must be recognized that there are other
conditions that must be present for the research to be used, such as
inputs and markets, Tinally, the role of the private sector must be
considered at all points.
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3. Adaptation of Research to Farmers' Conditions

Dr. H. Hasnain, Pakistan, and Dr. Floyd Williams, ISNAR, rapporteurs
Dr. John Mullenax, chairman

It is always appropriate to adapt research programs to client condi-
tions. In many circumstances, client needs and conditions are major
factors to consider in forming the research program. In a few cases, such
as more basic research, to understand a process, client needs and condi-
tions are not significant factors.

Research programs cannot be structured with concern for only one
client's needs, however. A national research system exists to serve the
nation. While farmers' conditions, problems, and opportunities should be
primary formers of research programs, other forces (including government
policies, price relationships, and input supplies, for example) have a
legitimate effect on the formation of research programs and on what con-
stitutes usable technology.

A research system needs to use several mechanisms to emsure its
continuing awareness of the needs of the various groups of clients. The
focus is often on an awareness of farmer-clients' circumstances. Working
relationships that bring researchers and extensionists together in the
farmers' fields may be one of the most effective ways to help ensure a
responsive research system. Input traders and other informal linkages
between research and farmers should be exploited. Reliance on only formal
links through extension may not be successful, especially when extension-
ists have regulatory roles that inhibit their functioning as extenders
of technology. A national technology system that does not provide for
substantial direct contact between researchers and extensionlsts in
farmers' fields is not likely to be highly productive. In some instances
the formation of a technology system that merges the traditional research
and extension functions may be considered.

Constraints research to determine why individual farmers do or do mnot
use available technology has brought researchers insight into the farmers'
decision enviromment, In Bangladesh, "training and visitation™ persons
meet with key researchers every fortnight. This forms an important two-way
communication 1link Letween researchers and farmers. Extension subject-matter
specialists who interact day-to-day with both researchers and extensionists
have been effective bridges among researchers, extensionists, and farmers.
These techniques may be most effective when a single commodity dominates a
region., Under similar conditionms, research leaders have helped train
field~level extensionists in the latest research results for a given
commodity each year. This provides an effective two-way communication
link. In Honduras, researchers and extensionists have jointly done
on-farm constraints surveys and thereby formed effective links among the
three elements.



Successful linkages among farmers, extensionists, and researchers are
essential for an effective technology system. These linkages are more
likely to function as desired when they are based on day-to-day working
relationships, not on more formal written or oral communications.

Qverview

Each country's research system must be taken from where it is along a
development path and at a pace that is specifically applicable to its
conditions. Principles can be developed and applied to each phase of the
research-system—development process. For example, researchers need to
understand the needs, aspiraticns, resources, opportunities, and constraints
that form the decision environment of their several groups of clients if
they are tu produce technology that will be used with the desirable effects.
The research process to develop technology for a particular group of
farmers therefore should usually start with the client farmers and include
processes that will bring continuing awareness of those farmers' conditions.
Other principles can be developed.

A plan to produce technology should include a stated strategy to
spread the technology that is to be produced.

An awareness of clients' needs and conmstraints will bring a need for
establishment of priorities, because resources will seldom match all
needs. Development of priorities for research begins with an awareness of
clients needs and constraints, but various groups of clients may have
different needs. Not only are there various groups of farmers, but also
of urban consumers, policy makers, and various national objectives--all of
which affect research priorities.

Development of research priorities may be conveniently divided into
two units: the major areas for concentration of effort and the specific
research strategy to be used in each major area.

Decisions on priorities for major areas--such as what commodities,
importance of geographic regions, client groups, and the resources to be
made more productive--are usually made by inter-ministerial committees,
augmented by fundirg-agency decisions. The decision process links with
other macro policies, including pricing and trade policies. Technical
agricul turists need to feed information into this process to ensure optimum
decisions.

Decisions on research strategies to be used to address opportunities
or problems in a major area are technical decisions to be made within the
research system. Strategies and methods chosen include consideration of
the resources needed to do the work, and must be linked to the budgeting
process.

Evaluation of the program will be necessary, preferably at regular
intervals.
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4. Implementation of Agricultural
Research and Extension Activities

Dr. Guy B. Baird, IADS, and Dr. Roger Carlson, USAID/Somalia, rapporteurs
Ms. Emmy Simmons, AID/W, chairman

The activities most productive in helping scientists gain understanding
oi farmers' production problems and conditions are surveys, both informal,
=11tidisciplinary surveys, "sondeos,” and formal, more highly structured
surveys; face-to-face communication between scientists and farmers (during
the surveys, in identification of research problems and priorities, and in
planning and reviewing research); and on-farm research, which should
involve participation of farmers, including evaluation and demonstration
activ.ties such as field days on farmers' fields; and representation of
input-supply and processing industries (both public and private) in plan-
ning and evaluation (e.g., on boards of research institutes, or in annual
reviews of national commodity research programs).

There are several major constraints to more widespread adaptation of
agricultural research systems to farm needs and conditions. One is the
nature of training and orientation of scientists. This is commonly reflected
in a narrow approach to a commodity or digcipline type problem, in contrast
to a systems perspective. It may also involve inadequate involvement of
social scientists.

Other important constraints are insufficient incentives/rewards to
scientists; over-centralization of research and inadequate delegation of
authority and responsibility; the range in specificity of micro agro-
ecological conditions and the variability in farming systems; research
station weaknesses (vnsuitable location, inadequate development, poor
management); and limitations in financial and human resources, and infra-
structure (e.g., roads, transport).

The principal constraints to adoption and adaptation of research results
by farmers are lack of, or cost of, inputs, lack of financial resources/credit,
price disincentives/market distortions, accessibility to results of research
(from scientists, extension workers, others), quality and effectiveness of
extension, risk, farmer skills as related to the new technology, labor
tequirements, and land tenure.

Among the ways to overcome these constraints is training of scientists,
particularly in systems approach (e.g., as in CATIE). Also experiment-station
specialists should be integrated with farm-level researchers. Experiment
stations can be more effectively used to simulate farmers' problems (e.g.,
farmers' implements, or source of traction). Off-station research, demon-
strations, and field days should be developed and attention given to other
ways of increasing farmer participation. Finally, planning, management,
budgeting, and evaluation of research should be improved.
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A research system can measure research progress and results through
farmer adoption rates (includes spot surveys for progress); productivity
(with factor defined, e.g., land, labor); interim outputs (such as technology/
recommendations; training, building staff complement, retaining personnel;
reports, written-up results; and identitication of incipient or nevw problems
such as disease occurrence); distribution of benefits-equity; matching of
resources with research priorities as identified by farmers; and process
evaluations, with periodic redesign.

Overview

In considering how technology generation and tramsfer might be planned,
implemented and managed to have a maximum positive impact on producers and
consumers, we examined some of the mational and regional issues involved
in planning research programs, and what the response of donor and host
govermment policy makers should be.

Impact on producers and consumers. Small producers should be involved
in research planning as well as implementation. At the initial planning
stage, farmer participation may be formal or informal. In the Philippines,
a well-structured system is in place to integrate farmer inputs into
research planning. In other countries a more informal system may be more
practical. A multiplicity of feed-back systems should be employed such as
diagnostics, on-farm trials/field days, consulting farmer organizations,
and consulting group leaders.

In addition, a more structured analysis of the producer environment
is necessary to ensure that the research scientist is receiving more
complete data on the crop productior system(s) with which he is dealing.
Such analyses should include structure of local production, costs of
production, structure of the labor force, and past experience in research
planning, implementation, and management.

Unfortunately in many countries research scientists are not taking
into account, sufficiently, the nature of consumer demand and its impact
on crop production research. The researcher must be aware that the farmer
is producing a prcduct that must be marketed (even on-farm consumption
involves taste and acceptability of the end product). Furthermore, economic
growth and increased incomes often lead to shifts in consumption patterns
away from traditional crops. Such patterns must be detected early and
incorporated into research planning. More attention should be given to
demand analysis and household consumption surveys to determine the impor-
tance of nutritional content and acceptability, how research output impacts
on stability of food supply at low cost, product acceptability in terms of
food-preparation practices and fooed crop byproduct utilization, and product
substitution possibilities, etc.

National and regional issues. Research programs must be tailored
toward realistic objectives in terms of foreign exchange availabilities to
finance production inputs, and take into account such key national policy

¥
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objectives as income goals and strategy of the govermment and regional
development strategies.

A research program targeted on lowland crops, for example, when the
government's agricultural policy is emphasizirg development of crops for
highland or marginal-land area will not be responsive to natioaal needs.
GCther key regional issues that affect research planning and implementation
include variations in labor productivity, and integrating research inuvo
rural development systems. Finally, national research planning must take
into account the cost of technology generation and transfer compared
with the return on the investment. Often research programs run into
trouble with national planners because (1) initial cost/benefit analysis
has not been attempted, or (2) the implications of such analyses have not
been effectively communicated to planners on a timely basis in order to
insulate important long-term research programs from budget cuts, or (3)
the techmology to be introduced is clearly uneconomic and should not be
developed.

Donor and host-govermment response. In designing research activities,
financing agencies must consider:

~-Who benefits and who pays in society when new technology is introduced?
~=Does a long-term commitment exist to sustain the research process?
--Are various domor inputs clearly delineated and well coordinated?

—Can financing criteria be made flexible, and is project management suffi-
ciently responsive to changing research objectives as the program unfolds?

--Is the research training program broad emough te include field orientation
as well as crop specialization?

--Does the size/diversity of the agricultural economy and cropping pattern
justify the size, content, and cost of the research program being
recommended?

--Is the manpower/resource base sufficient to sustain a long-term research
program?

5. Dissemination of Research Results to Farmers

Ms. Charlotte Suggs, AID/W, and Dr. Reuben Wani, Sudan, rapporteurs
Mr., William Nance, USAID/Nepal, chairman

1. The question, to what extunt do you agree with the frequent com-
ment that mest agrienltural research results are not reaching farmers; or,
if they are, that farmers do not use the results? was discussed at length
without concensus. Those who agreed that research results do not reach

o
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farmers (or, if they do, are not used by them) felt that the reasons were
that (1) some farmers avoid extension agents, regarding them as agents of
the govermment and adversaries (e.g., the extension agent may be the tax
collector); (2) research and extension entities are not linked, and do not
work in concert; and (3) extension services are poorly staffed, poorly
trained and immobile (lack transportation to reach areas where extension
is needed).

2., Among the causes of breakdowns in dissemination or in non-use of
rosults are that the results belng disseminated are not pertinent or
relevant to faracrs’ needs or desires (preferences). Design/implementation
teams plan projects that reflect U.S. points of reference. This does not
translate intc client needs. Also, results under laboratory or research
station conditious are often not replicable in on-farm situations. Where
they are, success can be impressive. For example in Bangladesh, wheat
area went from 60,000 hectares to over 300,000 hectares, yleld increased
from 0.6 to 2.2 tons/ha. New wheats were introduced that required a
shorter growing season, reducing conflict with rice cropping, and allowing
a two-crop system. Subsequent varieties introduced had even shorter
growing time, encouraging greater use. The varieties were demonstrated on
farms and the results were communicated informally from farmer-to~farmer
(informal communication network). Government services were limited to
providing and distributing seeds, and to sending researchers who demon-
strated to farmers on the farm.

Another factor in non-use of results is that farmers' risk aversion

is not considered or mitigated. Credit may not be available, so that even

given the intervention of research techmology, the farmer is unable to
afford ancillary inputs (e.g., fertilizers, pesticides, herbicides). Or,
distribution of inputs may be unreliable (e.g., Niger farmers need to
ceplace hybrid varieties year after year, but they cannot always obtain
new seeds). Or a particular cropping system may not be compatible with
farming system with which the farmer must deal. Finally, government
pricing policies may discourage farmers from using technology, i.e.
increasing yleld may give 2 unegligible monetary return.

A third factor 18 ralfunctioning input distribution mechanisms.
Frequently private enterprises are discouraged by government policy, and
the political, economic context ! the country from engaging in inputs
distribution. Frequently the expectation of private firms for profit
cannot be met because small farmers canmot afford to pay for inputs at
rate that would offset the firms' costs. Often private businesses must
compete in providing imputs te the farmer that are subsidized by the
government.,

3. One way a country can make the interpretation, publication, and
dissemination of results more effective is through a protocol as im Senegal
where, with research and extension in sepatate ministries, AID has required
the definition of procedures for interaction between the two, with research
based on feedback from extension activities~--get them talking to each
other--to ensure research/extension ceordination).
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Some other mechanisms are:

——Combine research and extension on the farm, where appropriate to countries'
research resources.

--Develop technology on farmers' fields, involving the farmer in evolution
of new techmology. Advantages to be gained are that the farmer learms
technology, the farmer participates in its development, and the farmer
has more faith in it.

~-Change training of extension agents, making it more pertinent and realistic
in terms of smail farmer needs. Suggested methods of extemsion include
using farmers informal information network and training farmers in extension
to return to their own villages.

--Create gystem in which provision of quality inputs is ensured.

--Encourage change in government pricing policy that would increase farmgate
prices, encouraging farmers to use technology, increase their yields,
provide incentive for (farmers') change. Another incentive the govern-
ment car provide is cash bonuszs for increased yields.

=-Provide incentives for cooperation between research and extemsion to get
people vhere they are needed in hardship areas. Some examples are provision
of promotion potential, educatiomnal and health benefits for families, adequate
housing, and early retirement with pay. Such a system, however, is difficult
to fashion. In some countries promotionals and perquisites, amount to bribes
in which AID and other donors end up paying twice as much for a job that is
barely done.

--Encourage use of the private sector to distribute inputs, because the private
sector will distill information from research and interpret it into practical
technologies for farmers, because it is to the best interest of the entre-
preneur and that of the farmer to look at what the farmer needs and how to
get it to him in the most cost-effective method, and because the private
sector can afford, and stands to gain, from spending on continuing research.

--Make sure that U.S. persoannel who plan, design, and implement projects do
so with the client countries' points of referemce. This may well indicate
a requirement for change in the training of agriculturalists coming through
the universities, for instance, where a greater awareness of developing
countries' conditions should be encouraged.

Overview

In attempting to determine how technology generation and transfer
might be planned, implemented, and managed so as to maximize positive
impacts on farmers, farm families, consumers, rural areas, and national
development, the question arose: Can programs be devised that are in the
best interests of farmers at the sama time that they are in the best
interests of consumers, and national development? Often projects designed
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to benefit one group can be detrimental to the others. The statement was
put forward that planners have to be careful to identify the group(s) who
are intended to benefit from a particular technology intervention.

Further, it was observed, that in developing countries, often, there
is no strong connection between research planning and the establishment of
government priorities; these activities often take place in separate
ministries. It was noted that poor communications between lead ministries
(responsible for planning) and technicians (more conversant with farmers'
needs and practices) is also oftem a cause of inappropriate project designs.
This situation has been exacerbated in the past when donors collaborated
directly with lead ministries on project design, overlooking the potential
for constructive and appropriate feedback from field technicianms.

Observation 1: National policymakers and national agricultural
researchers do not always share the same agendas. Moreover, they often do
not understand each others' constraints.

Observation 2: National policymakers of ten lack the techmnical knowledge
to make the most pertinent decisions for agricultural research priority
setting, planning, and implementation.

Observation 3: The agricultural researcher and other agricultural
technicians do not always know what the planners' objectives are.

Added to these observations was the statement that host~country
clients often perceive projects as belonging to AID. Lacking the feeling
of ownership and involvement, the commitmeat of hoest-country clients--from
the farmer to the lead ministries--is less thaa optimal.

A.other observation on the planning of agricultural research projects
was that most often research is planned for specific food crops or crepping
systems without adequate consideration of the whole farm environment, and
the crops/cropping systems' interaction with other compoments of the "farm
system.” These componments include interactions between crops, livestock,
family laber patterns (on- and off-farm), family consumption patterms, and
market access mechanisms.

As to what criteria can be used to tailor "effective,” "affordable"”
research systems, the group felt that whether a system is affordable will
vary from country te country, a function, interalia of each country's
individual farmers and the level of technology available to and used by
them; the crop being introduced; existing cropping practices; existing
national research capability and infrastructure; the economy; and the
research priorities of the administration. That is to say, research
systems may not be transferable from one country te another.

Recommendations to donors ard host countries for planning effective
research systems (1) Planners need to consider the complete farm environment

when designing agricultural research projects/programs. To this end,
social science/anthropological, as well as political and economic, evalua-
tion of the client is important. (2) While it may not be pessible to
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develop a "recipe" for a successful research project, the following should
be in place: appropriately trained personnel; host-country government
policy and budgetary support to research and extension efforts; and a
monitoring and evaluation system, sensitive to what 1is happening at the
farm level, which can feed back data through extension/research/planning
channels.

Recommendations to domors. (1) AID and other domors, when designing
agricultural research projects, should involve host-country field technicians
and fammers in the process early on, comsulting with them simultaneously
with host-country plannexs when possible. In any case, consultation with
host-country clients ard with the host-country techmicians who will implement
the project, at the pre-design, developmental stage is important. This is
essential to the definition of the problem, and the identification of the
appropriate interventions. (2) AID and other donors can act as "honest
brokers"” in trying to facilitate more effective communications between
technicians and administrators within a given ministry, or with these same
actors, between ministries.

Recommendations to host countries. Impress upon donor governments
(legislators and funding allocators) the importance of a lengthier develop~
mental (or design) phase prior to implementation.

At the end of the discussion, the point was made that we have focused
only on AID's involvement in agricultural research for food crop production.
The question followed: should AID shift focus from funding research for
mostly food crops for domestic consumption (encouraging "food self-sufficiency™),
or should AID focus on food, and other, crops for export (fostering "food
self-reliance™). Excess food crops can join other cash crops for export,
this would serve two purposes: the generation of foreign exchange earnings
for use in the purchase of food (or other necessities); and the alleviation
of the world food shortage. AID should clarify its policy in this instance.

6. Interdisciplinary Research

Dr. Jennifer Bremer, DAI, and Dr. John Liwenga, Tanzania, rapporteurs
Dr. Joe Hartman, AID/W, chairman

Circumstances requiring interdisciplimary research

The main motivations in adopting an interdisciplinary approach are
the need to avoid costly errors by allowing for feedback among those
working on different aspects of the problems and the desire to develop a
cohercnt set of recommendations that address all aspects of the farmer's
situation, The interdisciplinary approach enables research to consider
many different aspects of the problem, so that important interactions are
not overlooked., It therefore promotes program flexibility and encourages
program evolution to meet changing farmer needs.




In consequence, interdisciplinary research is particularly appropriate
when the problem addressed is multivariate and complex. It is particularly
fruitful when the problem cannot be subdivided into component problems and
several different aspects must be attacked in parallel. This inseparability
is likely to occur as research moves toward development of farmer recommenda-
tions: the more applied the research, the more important that the varied
perspectives of different disciplines be tapped to develop useful research
findings.

The interdisciplinary approach is also especlially applicable where
farmers are themselves unable to identify their needs without outside
assistance. If farmers become more sophisticated in dealing with new
technologzies, they themselves can take the lead in integrating the various
progranms.

The interdisciplinary approach was initially developed to deal with
the observed reluctance of farmers to accept research recomrendations.
This reluctance was diagnosed as resulting from researcher inattention to
critical compoments of the farmers' problems and in particular the failure
to consider the social and economic aspects. Social sclentists were
therefore the prime movers in developing the approach and it is not appli-
cable to cases where the social-science perspective is cemtral to research
objectives. B

Despite 1ts advantages, interdisciplinary research is neither a
panacea for research problems mor the only means of achieving cooerdinatica.
In some cases, informal comminication among researchers 1is sufficient.
This 18 especially the case in small, highly focused research programs.

Problems with interdisciplinary research

The principal problem in interdisciplinary research is getting different
disciplines to work toegether. This problem takes several forms.

First, scientists from different disciplines define problems in
different ways and have different vocabularies, concepts, and perspectives
that make working together difficult.

Second, there is disagreement as to which disciplines should take the
leadership role: specialists tend to view thelr part of the problem as
the central issue, and one that 1s not adequately recognized by specialists
in other disciplines. This view is not conducive to establishing and
maintaining project leadership.

Third, the professional incentives in the research system reward
speclalized, within-discipline work over more practical, applied, inter~
disciplinary work. The imperatives of promotion, prefessional development,
research funding, and publishing all encourage maintenance of closed
disciplinary borders.,

These difficulties make interdisciplinary work more complex than
single=discipline work. In extreme cases, the difficulty of achieving
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team cooperation is so great that it can absorb all of the available
organizational resources to the exclusion of the research itself. Coopera-
tion becomes an end rather than a means and the team may even lose sight

of the very technology-gemeration goal that motivated adoption of the
interdisciplinary approach.

Factors favoring success with an interdisciplinary approach

The decision to use an interdisciplinary approach should be made om a
case-by-case basis; the care and feeding of Interdisciplinary teams is not
costless and this cost should be held below the level of benefit expected
from expanding interdisciplinary cooperation.

The team, therefore, should be limited to the core disciplines actually
needed with other disciplines providing back-up support as needed. The
team composition should also be flexible, with additional members joining
or leaving the team as the project progresses. The core team should be
large enough to incorporate the major disciplines, but noet too large to
work together as a team.

Other factors

1. Even if the team is interdisciplinary, parts of the research
will remain discipline-restricted. This is true of both back-up and team
work.

2. The approach works best when the problem is well defined and
sufficiently narrow so that interactions across disciplines are clear.

3. A well-established and continuing system of farmer-researcher
contact encourages researchers tc see the broader aspects of the problem.

4. The team should be formed at the begimning of the project, since
personal interactions are mere valuable than earlier formal training im
building mutual understanding.

5. Private-sector involvement is beneficial to the approach because
private producers must respond to the disciplines of the market, which
forces them to consider all aspects of the farmer's situation affecting
acceptability of their product and which at the same time restricts their
efforts to the most important of these aspects in order to hold research
costs within profitable limits.

6. A firm focus on dissemination during all phases of the research
effort helps the researchers keep in mind the practical needs of the
farmers, testing each step of the research against the standard of accepta-
bility to the farmer.

7. Professional and financial incentives, particulaily funding
targeted toward interdisciplinary research per se, can be effective in
overcoming the disincentives to such an approach imherent in the structure
of research progtrams.



Overview

In attempting to maximize the positive impacts of technology generation
and transfer on farmers, farm families, consumers, rural areas, and national
development, it must be remembered that there must necessarily be trade—offs
between them. There must be a focus to the maximization process. No set
of research goals can serve all areas equally well. Once a fccue has been
established, a strategy can then be formlated from which research goals
and objectives can follow. For example, a country may decide on a strategy
to develop export crop production and, based on its foreign exchange
earnings, im-wort required foodstuffs. The objectives and areas of research
then become defined. The strategy can also be of various levels; for
example, a country may have a substrategy of replacing imported fertilizer
to the extent possible by biological nitrogen fixation. It then is estab-
lished that an aspect of the research program must deal with legumes and
their associated rhizobia.

It should be possible to develop an evolutionary or partial strategy
that can be acceptable to various politicsl, social, and economic realities
at any one time. The strategy must be flexible, and can be more completely
developed over time. The development of a too detailed or explicit a
strategy may sometimes impede consensus.

Research should approach the strategy in two ways. One is concerned
with the constraints and problems as they presently exist, and the other
is to look into the future and to serve as a guiding force to the farming
system, able to supply appropriate technical options along the way. In
this way research is not only taking care of current problems, but is also
planning for problems that might arise. In order to maximize the long-term
impact of agricultural research, it must have clear and appropriate objectives
and there must be provision for an integrated follow-through on those other
fartors that would affect the adoption of technology such as marketing
channels, price structure, input supply, etc.

Among factors involved in the long-term impact of agricultural research
is to ensure that it is tied to a permanent institution in an area, most
notably agricultural extemsion. In one area an agricultural university
attempted to introduce some of its proposed technology, without involving
extension. In this situation, when the university left the area, there
was no mechanism for assuring a continued flow of information since the
extension service had not been involved. The impact of research should be
measured by the success of tesearch in developing technologles that farmers
can adopt. Research should be done umder conditions that take into account
existing constraints whether artificial or otherwise, but that are tied to

~ the overall economic situation, i.e., prices, availability of inputs,

institutional arrangements, and other factors likely to affect productien
goals.

The criteria, therefore, for selecting research programs could include
(a) the chances of successful results; (b) relevance to the real problem
in a given situation; (c) institutional commitment which would ensure easy
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transfer of technologies to the farmer; (d) availability of resources
necessary for successful adoption of technology; and (e) size of the
intended target area.

7. Farming-Systems Research and Extension

Dr. John Cropper, CARDI, and Dr. Peter Youn, Liberia, rapporteurs
Dr. David Delgado, USAID/Guinea, chairman

The "why" of farming systems research has been described as the result

of adjustments made to the unsuitability of technical packages, unavailability

of inputs, and the inappropriateness of the recommendations for all farmers.
In attempting to define, describe, identify problems, and formulate recom-
mendations, most of our time was spent defining the term "farming system."

Definition of farming-systems research/extension

Defining farming-systems research is like defining the small farmer--we
know him when we see him--it's just hard to describe him. Farming systems

research is an operational concept, a "mind set" toward problem identification

and analysis. It examines a farming practice (or practices) against a
background which includes social/ cultural patterns, and economic and
ecological factors. Farming-systems research should be complementary to
component research not competitive with it, It is a logical and compre-
hensive approach to identifying farm problems. Farming-systems research
requires a multidisciplinary approach and it relies heavily upon inter-
action with the farmer.

Farming-systems research could be further characterized by asking
three questions: What's going on (on the farm)? Why? How can it be
improved? These questions have corollary and cyclical activities: data
collection, research station work (component research based upon problems
identified from farmers), and on-farm trials/testing.

The group agreed that: (1) Farming-systems research need not create
new institutions--stressing its complementarity and natural fit within
existing institutions. (2) Farming-systems research will place greater
responsibilities on the extension forces. 1In additiomn to his role as a
bearer of the technical package, the extemsion agent will be asked to
funnel problems back to researchers. New analytical shells may be required.
The emphasis on the research part of the farming-systems approach ghould
not obscure the responsibility of the extension agent in the transfer of
newly generated technology, but should enhance it. (3) Farming-systems
research 18 relatively new and not always clearly understood by those
asked to manage or administer these activities. (4) Farming systems
research might accelerate the impact of reseatch (there may be "“shelf"
technology available that would be appropriate for testing). (5) Farming
systems research 1s still developing and while its results are not replica-
ble across geographic zones, its approach to problem identification is
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largely transferable. (6) Farming systems research is a means to "institu-
tionalize experience," i.e., more effective way of giving that appreciation
to the realities of the on-farm situation, which normally only comes to

the best research and extension personnel after years of field work. 1t

is especially important where people with a farm or rural background do

not have the educational opportunities enabling them to be recruited into
the extension services. (7) Farming-systems research increases the
technical options available to the farmer.

Problems with farming-systems research mostly arise from the fact
that there is a lack of agreement as to its definition, application, and
role in on~going research programs. Other problems include greater need
for collaboration with host government. Finally, the group suggests that
visitors (AID and other consultants) wishing to sell farming-systems
research to developing country officials should know how to explain farm-
ing systems research.

Recommendations

1. Extension agents must be part of the development of farming-systems
research.

2,  Full collaboration of the host country in the design/implementation
must be assured.

3. The active participation of the private sector in agricultural
development is to be encouraged (hybrid seed, fertilizers, agrochemicals,
farm machinery, credit, marketing).

Overview

Traditional research in North America and Europe developed technology
(varieties, fertilizers, machinery, etc.). For a dynamic, relatively
prosperous farming community, it constantly pushed back the frontiers of
knowledge. Because farmers were aware of what technology was available,
it was sufficient to produce a "basket" of goods to choose from. The
private sector had an important role in promoting and selling these goods.

In developing zouatries, however, the situation is different~--farm
families are much closer to the absolute poverty (survival) line. Risk
aversion is a critical factor. Some items of technology have been suffi-
ciently cutstanding to bring about wide acceptance, but the very poor have
of ten not benefitted.

~ Since the traditional approach to extension (and research) has mainly
failed to move the rural poor to a "take-off" point, we need to have a new
approach--a new understanding of the farmer's objective situation (his
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problems and the opportunities these create)—in order that "technclogy/
science" can be put to work for his benefit.

Farming systems research is the analytical tool that can lead to the
understanding. The components of farming systems research are a survey of
the farm situation from both & technical and a socioecconomic viewpoint,
analysis of the survey findings, hypotheses, extension, on-farm testing
and validation, and backup (component) research.

Comments: Technology Generation and Transfer

Dr. David Steinberg, AID/W, moderator
Dr. James Nielson, BIFAD, rapporteur

The following points were made by the moderator in concluding the
v ssion on technology generation and transfer,

1. On multidisciplinary iesearch: sometimes one of the difficulties
is the hierarchical structure of the team (e.g., the oldest person on the
team may expect to be the leader, whereas a younger and more recently
trained scientist may have more to offer). So, a real peer relationship
among team members may be another criterion for success in multidisciplinary
research.

2. For training, which is one of the crucial aspects of research,
timing is an important issue, especially in view of the long lead time
needed to make research pay off. We lose a lot of time by forcing the
training inside the project. We could speed the process if w= could make
budgetary and other arrangements to get people trained to fill key slots
prior to the initiation of the project.

3. Some of the issues that were not reported by the work groups,
but which are covered in the research evaluations are:

~-The advantages of long-~term and short-term technical assistance (e.g.,
is the technical assistance for the benefit of the donor or the host
govermment?) Is its purpose to monitor progress and problems on the
project? Will it help internalize processes and results?

--What are the most effective kinds of relationships between AID (and
other donors) and host-county personnel in order to interpret and utilize
research results?

--The question of research on nonfood agricultural products. Could countries
become food self-reliant rather than food self-sufficient through research
that would increase production of nonfood commodities that could be exported
to earn exchange for purchasing food abroad?
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-~The tough issue, if there are limited budgets, where do you put your
money? In agricultural research? If so, what type? If so, how does

agricul tural research compare with investments in other agricultural
sectors?



_IV. TIMPACT OF RESEARCH ON DEVELOPMENT

Dr. Josette Murphy, AID/W, and Dr. E. Walter Coward, Cormell University
Dr. Dana Dalrymple, AID/W, rapporteur

This session was composed of three main portions: an introductory
paper by Dr. Josette Murphy, on the "Impact of Research on Development,™
some more general comments by Dr. E. Walter Coward, and group discussion.

Impact of research on development

The paper focvsed on the effect of adoption of new agricultural
technology on farming households. Threce major sets of factors were
identified as influencing adoption of technology: (a) the enviromment,
including both biological and political/ economic factors; (b) availa-
bility of resources; and (c) knowledge of farming techniques available,
both traditional and improved.

The impact of these technologies was then examined in the context of
the several AID evaluation studies, and examples were drawn from them. It
was found that farmers were generally aware of new scientific and techno-
logical developments. If there is a significant yield advantage, the
technologies are adopted quickly, often by both small and large farmers.
But where a technology package is involved, farmers often are quite
selective: they will use some components and not others; and if they use
some, they may use them at less than recommended levels. In some cases,
their adoption pattern is influenced by govermment policies and programs.
In others it may be influenced by other farming practices or by family
characteristics and traditionms.

The consequences of adoption can be sorted into several categories.
The most common is the direct and positive effect on production, but there
may also be more indirect effects such as the influence of new technologies
on crop intensification (e.g., mu)*iple cropping). The result of each is
of ten increased farm-family income, but this is not always the case. The
new technology may also significantly affect other household activities
and the community, often by influencing employment. And more generally,
consumers usually benefit through increased food supplies and lower food
prices. '

The effects are not always beneficial. Some farmers are by-passed in
the adoption process because the technology that has been developed is not
suitable for their needs. Or they don't have access to resources of
various types needed to make best use of the technology. The technology
may have an assoclated risk factor: some new varieties prove more suscepti-
ble to certain diseases or climatic stress (Tongil rice in Korea is a



prime example). Or the results may be mixed: new bread wheat varieties
were readily adopted in Tunisia because they take less time to prepare
than durum varieties; durum varieties, however, may be of greater nutri-
tional value.

Three points were suggested for further discussion: (a) the reasons
for selectivity in adoption by farmers, including the differences in
criteria between farmers and researchers, (b) the consequences of selective
use by farmers, and (c) the consequences and implications for research and
the design for research programs. In the latter case, researchers may
need to give greater attention to priorities and constraints at the famm
level; this may lead to the design of packages in modular form.

Comments

Coward started by indicating that his comments would be somewhat more
general. Much of what had been discussed concerned the relationship
between farmers and the agricultural research system., In the past this
relationship had often been considered in terms of the diffusion and
adoption of new technology. Communications was considered a key factor in
this process. Characteristics of adopters were also studied closely.

The "green revolution" shifted perceptions. Formal communication did
not prove to be as important as social scientists previously thought.
Rather, two points not previously given close attention proved to be of
significance in adoption: (a) the suitability or appropriateness of the
technology; and (b) the availability of the technology and its associated
components. As a result, increased pressure has been placed on agricultural
research to develop technologies to fit a wider range of enviromments,

Also, the research process needs to be extended considerably beyond the
Laboratory. This is particularly true in the case of farming-systems
research.

Agricultural research should be developed more broadly in the future.
Traditional emphasis has been placed on production. More attention may
need to be given to delivery systems, management systems, etc.

Discussion

The discussion tended to focus on some of the communication issues.

1. Receptivity of viilagers to new techmology. It was noted that a
large body of literature in the 1950's and 1960's documented the impervious-
ness of villagers to outside communication and new technologies --features
that did not held up with the advent of the "green revolution," Reasons
given for this misreading of villagers included the facts/notions that:

(a) many of these studies were done during a period of limited social and
economic change, (b) that little significant new agricultural technology
was available during this period, and (c) that many changes have taken
place in communication in recent years.
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2. Need for researchers to mix with farmers. It was pointed out
that researchers need to know more sbout the kinds of trade—off decisioans
actually faced by farmers in dealing with new technologies (farmers in
Bangladesh, for instance, must choose between three alternative uses for
plant residues). Researchers need to look beyond relatively simple
maximization of yields and consider other factors of import to farmers.
While farmers in developing countries are short on scientific knowledge,
they have built up a corsiderable body of knowledge based on experience,
which can be of value ani significance. Farming-systems work is a useful
device for getting researchers into the field.

3. Institutional aspects. Research and extension services tend to

be organizationally separate in many developing countries, which limits
feedback to researchers. In Korea, however, the two groups have been -
rather closely linked under the dissemination of new knowledge. A prin-
cipal drawback is that 1f a wrong decision 1s made, its effects are not
mitigated by the usual delays found in other techmology-diffusion systems.

4, Susceptibility to fadism. One research administrator from a
developing country noted that some nations may fall prey to fads or to
inappropriate technologies. Either donmor nations or .aatiomal administra-
tors may tend to pick up anc press something that is flashy or attractive,
but which may be quite inappropriate, at least at that stage, for the
country., He cited the examples of triticale and super-i:uds in his
country.

5. Technological receptivity and selectivity. A social scientist
noted that farmers show varying respcnses to new technology at different
points in their life or family or farming cycles. And because of the need
to provide for variability and _electivity, he questioned the value of
technological packages at the farm level (though their develepment might
have a saluatory effect on the researchers involved.;,

HI

oy
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v. FARHING—SYSTEHS RESEARCH TRAINING

Dr. Donaid Vinkelmann. CIMMYT, moderator; Dr. Bebe Ok:lgbo II'I!A;
Dr. Lu:l.s Navarro, CATIE; Dr. Fernando Bermardo, Philippines;
Dr. Winter Chibasa, Zambia
Ms. Joanne Hale, USAID/Bangladesh, rapporteur

The pamel of five speakers focused on the perception of training fox
farming-systems research, the actual orientation and course contemt of
such training, and the main results from this type of orientatioa.

Perceptions of farming-systems research training

Dr. Winkelmann maintained that the farming-systems research approach
- 18 a "mind set,"™ that orients researchers to a broad consideration of the
total set of factors that farmers manipnlate to their advantage in allocat-
irg resources for food production: technical, physical, social, cultural,
eccnomic, political, amd ecological. This approach increases the efficilency
and apptopriateness of research programs by providing a more global view

to the scientist's examination of farmers' needs. ‘

Dr. Bernardo stated that farming-systems research in the-.!hﬂippi‘:nes
wvas viewed as a regional effort to focus on site<specific issues that
address agricultural problems in an integrated fashioan. Various disci-
plines ate brought together and farmers are 1at1mately hmblved as mearch
participants rather than as tesearvh recipients.

' Dr. Chibasa i.llustrated the petueption of Eamﬂ.ng-syatems researeh
tralning in Zambia as one that addresses current farmer problems. The
incorporation of maize production into the farming-systems tesearch train=
ing program reflected the real eystem needs of those farmers c¢ultivatiag
approximately 500,000 hectares of maize and realizing ylelds half thm
attained on research stations. i‘ncorporating this type of component
technology into farming-systems research is perceived as conplenentaty to,
tather than as a substitute for, a farming-systems research traiaming.
High potential research pay-offs in narrowing the maize yleld gap prompted
the Zambian trainers to integrate this tesearchable problem into the
training peogram. Trainees do not focus primarily on the maize aspect,
but on the position of maize within a faimer's system. The impact of
-increased maize vields on ethet patts of the. fnmﬂ.nx syatem is studied.

De. Navarro discussed crepping-systems fesearch progtama in Ceatral
America, He perceived the role of tralning in cFoppiig eystems research
to be one of motivation and orientation of field workers to the Interrelas
tionshipe between environment {(physical, social, economie, political) and



specific components of a farming system. The field workers receive an
appreciation for the relationship of each part of the system to the whole
environment. The trainee becomes sensitive to the impact and modifica-
tions that research oan an individual compoment will have on other related
components. Basic production comstraints are identified within the context
of the entire system.

Dr. Okigbo's perception of farming systems research was that of an
enterprise In which farmers orchestrated interacting components. He
viewed the approach as.an attempt to simultanecusly review all inter-
related factors. Farming-systems research is a method, a process of
thinking whereby production options are generated and preseanted to ‘
farmers. The orientation enables one to move with farmers and co~discover
benefits of modified systems. i

Course orlentation and context

Dr. Bernmardo described the famhg—s}stems research training prcgrmh
in the Philippines, which includes the promotion of upland rice projects

in six major agro-climatic zones. Core staff receive two moaths of academic
training followed by two moaths of field tours to provide practical aspects .

of farming-systems research oriemtation. Agricultural economists, agrono-
mists, livestock speclalists, and horticulturists receive this type of
training. Site research managers receive four months of farming-systems
research training, which includes input delivery, marketimg/distribution
networks, cost-bemefit ratios, nonfood crops, traditional techmology, as
well as an overall conception of the system, which encompasses all these
features. Farmer-trainees receive one week of farming-systems research
courses, which present the advantages and disadvantages of current farming
systems as well as potential new systems or minor alteraticns in existing
systems. The farmer is oriented to comsider all recommended technologies
in production practites as effects on total systens rather than as isolated
incidenees.

Dr. Chibasa described farming-systems research traiming iun Zambia to

be primarily onnthe-jeb training in conjunction with worksheps. Sociologists

are avallable oa "call™ to respond te ‘requests from training graduates who -
have teturned to field situatioams.’

Dr. Navarto stated that training in Central America 1nc1uded cmpying—
systems research methodology, component research problems, and basie
rtesearch concepts. Training is conducted through graduate schools in
non~degree courses, wozkshops, and seminars., The oriertation of such
training identifies the role of research to overall national development

aad the positien of component tesearch within the systems. reeearch frame= . .

work.

De. Okigho stated that farming-systems research in Nigefia imcludes
long-term training as well as workshops and study tours. The course
enphasizes land productivity and the generation of appropriate technology
"~ that genuinely answers farmers' questiens.
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Dr. Winkelmann described farming-systems research training as one
which assists researchers to assess farmers' opportunities. It provides a
framework for on-farm research which is area-specific, collaborative among -
disciplines, and results in the formmlation of recommendations. It focuses
on a set of farmers sharing common denominators. Winkelmann stated that
CIMMYT training is supportive of this type of training. Effective in-ccuntry
training rests on a series of "calls."™ Participants convene for six weeks
for training in exploratory surveys. At a later date, they re—convene for
training in formal surveys. This is followed by training courses in
pre—screening and courses in on-farm research techniques. The advantage
of this type of training is based on the quick "turnaround;" trainees
equipped with new skills and knowledge are able to apply these techniques
in the field before the next "call." This precludes "overloading™ the
trainee's system and provides immediate opportunities to use the farming
sys tems research approach. Graduates of CIMMYT training return home to
initiate similar courses and approaches to research.

Results of training

Dr. Eernardo stressed that the results of farming-systems research
training were seen in the three levels of trainees involved: core staff,
site research managers, and farmers. Those trained with this approach
cended to produce more useful results than those without this orientation.

Dr. Winkelmann felt the results were reflected in the series of
in«country courses comducted by CIMMYT graduates. The pool of  researchers
trained to think in terms of the client's enviroument aad the decision-
maker's environment was increasing as a result of CIMMYT's farming—systems
research training.

General discussion

The general discussion largely departed from the theme of training.
Attention was mainly apprehemsive. Some felt that farming-systems research
overstated its promises. Others felt its claims to originality in method
ot perspective was baseless. '

Thete was alse a guarded sense of territorialism with respect to
farming systems research ueurping traditional leaders. Individuals in -
some disciplines were concerned that their licenmse to orient research and
establish priorities within their dominiene were being challenged by
farming-systems research, There was concetn that farming-systems research
might absorb financial suppoert, greatly diluting component research programs.

.. There is the problem of identifying who will determine which farming-
systems interactions are to be funded. 1Is the skill for 'identifying these
researchable and affordable studies of specific interactions a skill that
1s teachable? Or does this skill develop only over time and with exposute
to a wide variety of agricultural experiences? Others felt that thete 1s
an abundance of farm interactions that can be captured and tesearched only
when one becomes sensitive to such interactions.



A more positive note was expressed when someone described the merits
of farming-system research as having legitimized the relationship among
the agronomist, the economist, and sociologist. Farming systems research
has developed both a methodology and a mechanism for "fine tuning™ research
results in the field.
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VI. INSTITUTIONAL AND MANAGEMENT ISSUES

Dr. Joseph Madamba, SEARCA, moderator, and Dr. Fariand Hobgoéd,
AID/Haiti, speaker
Dr. Eric B. Shearer, RTI, rapporteur

Dr. Hobgood presented a schema of the 1nsti£nt:[onal aspects of agricul-
tural research, as follows:

INPUTS ' THROUGHPUT OUTPUT

(backward linkages) _ | (forward linkggesl
Enviromment: political Small f- —ers ot groups;
soclal, economic, larger 1. .mers; agro-
cultural (donor and Agricultural industries

hos t~country support; reseatch
planning mechanism; capacity (mot
1nst1tution

ministerial relations;
relations with inter-
national research
‘centers, private sector)

chrification and dissemination;
education (sometimes part of
througaput; sometimes not)

Farmer support services
~ {existence 1s crucial
‘ assumpttm)

Internal mam.gement issues were intteduced, exptessly without an attupt
to suggest answers but rather to stimlate discussion:

1.  Whe manages? Director ot board. tautom often ﬁévelop;
2. Vo ‘manages beat? ?tofeuinm mnlg!t tm seiaentist?

3. tht is belng managed? How is reseavch agenua set. am! by -héu?x '
This 1s important with respect to clientele and may have far-reachiag
consequences (e.g., case of square tomatoes in California). Also, vho
manages the tesearch prmeu and what d!.seiplim should !.ead mltiﬁseiw- :
e pumry cﬁfotts? .

e Mdn ‘they mansge? Geien.‘.‘.lsts ve. spcaiaﬂatl. D

S. Ceatralization ve. deunttdimtlou of dec!.ai,on nakiug \d\eea
sub-uaits are mwlvedx pros and cons. . .
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6. Institutional roles and priorities, e.g.; research versus teaching
and dissemination. ,

Dr. Madamba summed up with the remark that agricultural researchers
must think in terms of the broad enviroument within which the activity
takes place, and not just in terms of the narrow institutional framework.
His comments included the following:

--Donor suppert has positive and negative aspects—-negative in the sense
that it may divert resources away from national pricrities.

--Agricultural research should follow national goals set by a natiomal
planning mechanism "™if it is in the right direction™; if it is not, ‘the
research system should try tc influsnce the planaing process.

~=Verification in the Philippines is a relatively new activity; dissemi-
nation has been found rigky if it emanates from the experiment station
directly to the farmer.

--Managers must understand the research precess.
~-Funds are often easier to cbtain than to spend wisely.

--Decentralization of decision making should be ﬁnplemented gradually, if
it has not been customary.

--~The scope of research ptograms must be realistically adapted to available
means,

Principal points arisiag out of the discussion from the floor were:

l. A distimction must be made between the researchers' oppotrtunities
for controlling externalities (e.g., national policies and plans) and
their potential and responsibility for influemcing them and taking an
active interest in them. They must be aware of key external relatiomships,
tegardless of whether they are scientists or mansgers. Furthermore, they -
mst be realistic in dealing with politiciams and political problems.

2. A distinection should be made between directots (leaders) of
tesearch institutions and administrative mamagers. The former musti be
prestigious, "credible™ scientists who can command the respect of the
politicians and obtain required fumding, but they should be fteed ftom
administrative (housekeeping) responsﬂ:ilitiee

3. Two sides of an equation need to be htnught together: what -

 neede to be asccomplished and who are the scientists availabls able to do

it. The solution involves the vety difficult art of (realistically but
not over«modestly) ptedizting research outputs., Problemt Can a system be
designed in such a way as to bring both sides of the equatliom together?
Ia some places the answers may well de the creation of an independent
governing board for the institution.



ol

39

4. There should be a clear relation between official support for
agricultural research and the "track record" of the activity.

5. Are there any exawmples of formal iinks between national planning
goals and establishment of an agricultural research agenda? Reply: in
Philippines, yes. '

€. Perhaps planning and agricultural research should not be related

because too many plans are merely pieces of paper and they tend to be
modified too often to be able to govern agricultural research programs.



VII. MACRO-POLICY ISSUES
Dr. Per Pinstrup—Anderson, IFPRI, moderator, and

Ms. Emmy Simmons, AID/W, speaker
Dr. James Thomas, CID, rapporteur

Introduction

Ms. Simmons said the pclicy issues have to be explicitly taken into
account if research institutioms are to be effective. Research institu-
tions require the wholehearted support of pelicy makers. Consequently
bureaucratic fit is importaant in designing research institutions. ‘

~ Some exampler of policy decisioms frum the impact evaluat:lafna‘

1. In Kotea, rice production and pricing was a national decision
and commitment.

2. In Thailand, research centers were decentralized.

3. In Kenya, there was a teg:lonal approach, a hands-aff policy on
seed production, intervention in marketing {action), and mational policy
on exports to other states. _ :

4. In Guatemala (I..IA), etport-!.mpert decisians were made to balance A

national food needs.

Those policies affected reaearch but not alwaya negatively. Many.
times they had pcaitlve effect. o -‘
L b

Roles pla 11e makers at the naticmal leveit

1. Iatemt&onal intermediation 1s performed by paney ‘makers in

relations with international agricultural research centers and in relaticms

with neighboring countries and donors. Policy makers establish the openness E

‘or closedness of foreign relations as expreseed through trade policies,

attitudes toward foteign private investment in the country, and education
abread. They shape fiscal and monetary conditions, partieularly exchange
tates. And they establish the degree inmdependence from inmternational

_.markets, such as a goal of being self sufﬂetea; “1&-&»-5#..:91& f”d’ 1 e

2, Nationael directions. Examp].es of ways poli.ey nakers set national
objectives and rewards, are mation-duilding, e.g., deceatralizing to
sttengthened backward regions, fostering 1ndustty, ’keeping food pt!.eea low

| Eaf urban emmera, and land reform. ,
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3. Sectoral emphases: Through budgetary allocatioms, policy makers
affact such things as choices between investing in improvement of different
crops,. e.g. rice vs, millet, or the availability of money to cover recurrent
costs. :

4. Running a bureaucracy. Policy makers are mostly civil servants-——
they run a bureaucracy. They determine who will get ahead. They also
determine the reward structure in a bureaucracy, i.e., who will be rewarded
by training. Finally they facilitate personal contact ~.ong members of
the bureaucracy. , ' ’ o

Some Policy questions

l. Can or should research people have an input into policy, wbethet _
asked for or not? If so, how?

2. Should policymakers influence research other than by providing
money? If so, how?

Moderator's comments

Dr. Pinstrup-Andersen commented that there are four sets of policies
that affect research differently depending on the line of research pursued:
those tnat affect output (prices, markets), those that affect inputs ‘
(credit, inputs, fertilizer), those on land tenure (owner, tenant), and
those related to foreign trade and foreign policy.

Governments have the tendency to manipulate food prices and since
small farmers are very price semsitive, they will move toward better
paying enterprises, especially toward a commodity whose price is not
controlled. Price policy is important for research to be used. Lower
prices usually only benefit the consumer. Governments can manipulate price
by export-import balance. Prices also affect who pays for research.
Private industry will fund research if the benefits are capturable,

On the input side, policy for imports and investment can affect -
research, for example, whether or not fertilizer supply is dependent on
imports. New technology will not get far :l.f 1nputs are mnot svailable.

A balance 1is needed between policy dictating research and rueatch

avoiding policy. Research policies should be based on longer range policies -

and national interests. But most policies are short-run or can be changed
quickly (except Land tenure), especially pricing policy. Hence, it is
risky to plan reseatch on the assumption that policles will never ch. ‘ge.
Conse&quenitly, research leaders must make judgments about which polieiea

" are likely to change in the foreseeable future.

Research should provide feedbaek to policy makers on uueceues and
failures. : :
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Comments from the floor

--Rates of return to agriculture research should be known. Can we capture
some of the returns from agriculture research for agriculture research?

~-The tendency (which we must avoid) is to think of policy as a negative
in research. ‘

--Research must be £ccountable to nation.

--Research must be responsive, but not too concerned about short runs and
whims,

--~We should focus on policies, whether right or wrong--then try to bring
research to bear on wrong policies and try to change them.

‘-—Agricultural research leaders often don't have the kind of staff support
that they need to talk to policy makers effectively.

--What alternatives do researchers offer policy makers?
—-Donor policies have a great effect on agricultural research. But the

national govermment must find ways to make donor policies compatible
with national policies.
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VIII. SPECIFIC ASPECIS OF‘INSTITUTIdNAL AND
MANAGEMENT/MACKO POLICY ISSUES: GROUP REPORTS

1. Linking the Research System with the National ?lanning
and Budgeting Process

Dr. Robert Werge, USDA, and Dr. Budhoyo Sukotjo, Indonesia, rapporteurs
Dr. Arnold Radi, USAID/Egypt, chairman

The group proposed some sort of a nationmal council for most developing
countries. Two possibilities are a national council reporting directly to
the executive branch of the govermment or-a mational council empowered
through the ministry of agriculture and/or allied ministries. In most
cases a council purely for agricultural research counc:ll :I.s recommended.

An agricultural research council would be a mltidisciplinary organi-
zation. Some countries might have to consider an overall council for ‘
science and technology research. The mandate for the national council
should include (1) access to highest authority, (2) responsibility for
budget presentation, (3) responsibility for participation in national
agricultural planning and policy decisioms, (4) responsibility for coordi-~
nation of the research program and budget allocation, (5) visibility--
agricultural research being a function of national planning.

The actual administrative location of programs would be a function of
type of crops, livestock, resource, etc.; size of country; agroecological
zones; general infrastructure; degree of development; and political atruc-
- ture of govermment. -

It 1s important that a natienal council for research (agriculture or
expanded) function at the highest levels of government. This organiution
will have to have the best-trained and best-qualified research agricul-
turalists--technical and socio-~economic. The national council plans,
allocates research funds and prcgrams, reviews programe. and evaluates the;
system. : o :

s

-2. Developigg and Manag gg Prefese:loml Staff

Dx . lenry Miles. AIDN and Dr. Ben Ngundo Kenya. rapporteura
Dr. Edward J. Rice, USAID/Philippines, chairmamn . .

.. The requirements for develaping a.nd managing prafeasional staff can
be categotized as fol].owa: , : v
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Civil Servize -Resources
Yes Sometimes No : :

1. Rewards for performance

Selection and promotion on merit x
Judgement by peers x

Upward mobiiity . x

Security x

Competitive salaries x x x

2., Environment for research
Facilities and equipment
Libraries and communications
Continuous, adequate funding
Delegation of finmancial authority

and control x

LA L]

3. Professional recognition
Authorship
Publications
Conferences ' x

4. Professional growth: training x .

5. Amenities and facilities for
families x X : P

The priorities given by the members of the work group to differzp:
factors varied between regions and countries and between research stailon
administrators and nonadministrators.

Management eppears more important than the organizational structure} '
Attempts to free research scientiits from civil-service bureauérecy

have led to establishment of new systems especlally for these scientists.
Some cf the new systems have improved the conditions of employment for

scientists, while others have continued to suffer from the same deficienéiee

that hinder the civil service.

The forward and backward linkages prove important to achieving the

‘goals of national research systems. The system must gain political support ‘
to achieve special amenities for its employers.

The level of financial support does not affect all the requirements
for maintaining a research staff.

An attempt to rank the priority of work facters was done by one group
member from Africa and one from Latin Aperica:



iw

45

Rank o
Africa Latin America Factor

1 1 upward mobility

2 1 security

3 3 rewards based on performance

4 2 goéd research enviromment -

7 2 professional rgcognitioqs

5 4 opporfunitigg for advanced training

6 5 adequate facilities and staff
6 good conditions for family

8 coﬁfinuity of support

3. OvetcomingAInadeqhate Internal and External Communications

Dr. Floyd Williams, ISNAR, and Dr. H. Hasnain, Pakistan, rapporteurs
Dr. John Mullenax, USAID/Niger, chairman

The group recognized that communication (in the form of working
relationships) among disciplines, departments, and organizations requires
continuous attention. However, the group took a broad approach to the
issue. The linkages of the research system with policy makers, users,
donors, and others was discussed along with their levels of performance. ,
The system was considered too complex to prescribe a recipe. It is dynamic
and changing. As such, effective communication requires a level of sophisti-
cation on all sides, This leads to the question of training and its
connection with communication. Latin America, Africa. and Asia were
compared in matters of investments in training. Initially, the majority
of trained professionals seem to get drawn out of national research
systems. However, some have ended up as policy makers or become senior

~ administrators in a position to influence agricultural research and related

policy issues.

Training was cited as the best investment, particularly 1if it was
broad based (as in the Netherlands at Wageningen) and on-the-job. It
should not be restricted to the middle level (M.S.), as stated by some,



but it should be high-level and more appropriate to the situation pertain-
ing to the developing country. A dialogue could be opened with BIFAD for

this purpose.

A multidisciplinary approach found overall support. Donors could
make the case with their policy makers.

4. How the Research Organization can Improve its Capacity
for Training its Professional Persoannel

Dr. Guy B. Baird, IADS, and Dr. Roger Carlson, USAID/Somalia, rapporteurs
Ms. Emmy Simmons, AID/W, chairman

It is first necessary to place "training” in a context. Assuming
that the organization has a clear research agenda, it can derive training
objectives such as: develop disciplinary skills; develop managerial
skills; interdisciplinary awareness and skills, (e.g., field methods
theory/ concept); peer-professional contact/linkage development. Then a
training plan can be developed. Training plan development involves set-
ting priorities, and is based on needs analysis.

Ul timately implementation follows. Three choices for implementation
of a training plan, al! of which are generally possible are in-hocuse,
in-country, or "outside." The appropriaste mix can be determined by five
criteria: availability of resources; economies of scale (e.g., whether
one person needs training, or a dozen; whether the subject of training is
important/large enough to develop capacity if it does not already exist);
ecological fit; location of skills needed; and linkages desired to be
developed (with peers, mentors, etc.).

Where a choice is made to develop in-house or in-coumtry training,
several factors to be considered:

--assigning managers for the training program (full-time, part-time, special
task, committee)

--having a training staff development plan drawi up
~-having resources in place, funds in budget

~-having linkages with universities and other institutions
~--how to make training part of overall staff development

Effective utilization of returned trainees invelves improved support
facilities; proper placement, either techmical or managerial (the trade~offs
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involved in placing a technically-trained person in a managerial job
should be recognized); incentives to perform; imstitutional enviroament
and peer netwocrking, both within and outside of country.

To increase the impact of research, training can introduce multi-
disciplinary approaches/knowledge, and increased awareness of progress
elsewvhere.

5. The Need for the Agricultural Research System to Give Attention
to "Outside" Factors influencing the Use of Genmerated Technology

Ms. Charlotte Suggs, AID/W, and Dr. Rueben Wani, Sudan, rapporteurs
Mr. William Nance, USAID/Nepal, chairman

All the factors in question-—availability and cost of inputs, market
facilities, and policies relating to prices, imports, and exports——must be
taken into account by the scientist designing research. In a perfect
world, these complementary factors must be in place. The research scientist,
however, operates in a worla that is neither perfect nor static: a gemerated
technology often appears ahead of complementary inputs and policy. The
introduction of a technology ahead of complementary input availability can
often stimulate changes in infrastructure and induce the presence of
inputs (as in India where the advent of new wheats encouraged the growth
of the fertilizer industry and construction of irrigation systems). At
the same time, there are cases where technology was delivered before
complementary inputs and/or policy were at hand, and effectiveness of the
intervention was impeded.

What can agricultural scientists do when confromted with the absence
of complementary factors? What leverage do thev have in such matters and
how can it be exercised? Although putting complementary facters in place
is most often outside the scope of influence of scientists, there are some
possible lines of action:

1. The scientist can serve as a catalyst, trying to influence those
who make the reses~~h .genda to develop varieties that requlre fewer
inputs (e.g., varieties that are high-yielding but require less fertilizer;
breeding varieties closer to the farmer, thus reducing the need for storage
and transportation; breeding varieties that are resistant to disease and
require fewer insecticides; and breeding varieties whose color and taste
match consumer preferences,

In such a situatioen, the scientist can identify the problem as he
gees it, his intervention, and the constraints to the success of his
intervention. He can feed this information to the administrative levels
of the agricultural research system (institution). It would be the resnonsi-
bility of these actors to influence government policy makers and planners.



A scientist can recommend to agenda makers a course of action that is
either basic or adaptive research, based on his comsideration of the
factor constralnts he faces in a given area.

2. The scientist cam build into his hypothetical assumptioms, when
designing research, the absence of complementary factors. Rua trials with
test and control cases (for each factor), getting resulis that can show
policy makers, funds allocators, and farmers what is possible, and selling
a strategy for technology genmeratiom in the coatext of required inputs.
This would be particularly effective if done om the farm rather than the
research station or in the laboratory.

If the scientist can show the benefits of a certain course of action,
new technology in some cases can convince policymakers (amd farmers) of
its utility.

Te the extent that he has a receptive and suppoertive administrator,
who enjoys a good relationship with govermment policy makers, a scientist
can be more or less effective in selling a particular course of action.

3. If researchers developed well organized, well focused, cost-effective
technology (that provided results) for the clieat, it would sell itself.
Financial assistance from doncrs would mot be needed.

It was also pointed out that scientists face certain risks in pursuing
the catalyst role. There are things he can do. For example, he can
assess the land, water, labor, and sther factors required te increase
production and explain them to policy makers in terms of time requirements,
showing limitations. The government, on the other hand, may emphasize and
require quick preductlon results without wanting to pay, or being unable
to pay, the costs of inputs required to increase production.

6. The Role and Orzanization of Research as Part of
a Rural Development Program

Dr. Jennifer Bremer, DAI, and Dr. Jee Hartman, AID/W, rapporteurs
Dr. John Liwenga, Tanzania, chairman

To focus the discussion, the group cencentrated en Project Nerth
Shaba (PNS) in Zaire as an example of a r 'ral develepment project. The
Shaba Project is directed toward increasing maize production and regicnal
surpluses through a program of research and extension, farmer groups,
read-building, and input supply. While the reseairch component has not
been implemented due to the difficulties inherent in fielding research
personnel in the extremely remote location, the project has more than
doubled maize productien in the area and increased maize "exports" five-
fold.

\1°
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The overall success of the project, despite the absence of the research
component, was attributed by the AID/Zaire representation to two factors:
project utilization of a well-adapted maize variety developed by the
National Maize Program and the improved marketing system resulting from
the road-building program.

This experience, and others brought up by the group, suggest the
following:

1. A full-scale research program is meither necessary nor even
necessarily beneficial to an area development program. Particularly whuen
national programs have developed technologies appropriate to project needs,
on-farm verification trials conducted by extemsion with support from the
national program may be more .. ffectxive. In some cases, technology is not
the constraint, and thus roads, credit, etc., may represent a better use
of project rescurces. As these comstraints are relieved, however, pro-
duction may reach a plateau requiring research befsre further growth can
be achileved.

2. The timirg of integrated rural development projects makes research
as part of the project an unlikely source of project techmologies. Research
should be begun in an earlier phase of activities or, if this is impossible,
projects should not rely on the research component to produce the techmoelogiles
to be used by the project.

3. The location of integrated rural development prejects may make a
significant research component inappropriate. Scarce matiomal research
resources should not be allocated to project regions selected for non-
research reasons at the expense of building national capacity. Over time,
decentralized research networks are necessary, but the placement of the
stations should not be determined by tempoerary project needs.

4, Despite those overall concerns, research may be desirable in an
area project for a variety of reasons:

-=-A research component may be politically necessary.

--Research may be necessary to refine or verify existing recommendations.

-~Research may be required to aadress specific area needs, such as particular
crops that are not addressed in the ratiemal program.

~--A project research component reduces project risk, even if it duplicates
national capacity somewhat, if there are pelitical or techaical reasons
for believing the national program may mot actually deliver needed tech-
nologies to the project.

--Project research can help te identify constraints needing national research
attention, clarifying national research prioerities.




The group also addressed two related topics: determimants of the
tole of research and the role of research organizatioms in project manage-
ment .

The relative importamce of research in an area development program
depends in part on whether the comstraints to such develepment are well-
understood and well-identified. In gem2ral, the less information there is
about development comnstraints, the more important is the role of research
in the total development program.

When there is little infoermation, research is critical to ideatify
constraints and opportunities, even if thoese constraints are later found
not to be subject to research. For example, in NS careful amalysis of
the comstraints recorded that the road-comstructior was ceatral to area
progress. Even though this implies that research per se had a lesser role
in implementatioen, earlier social research was critical to identifying
roads as a primcipal cemstraint in Shaba.

On the subject of research organizatioms in project management, there
was widespread agreement that rescarch organizatioms (whether U.S. or
host-country) should not have a large role in msnagement of non-research
activities. First, research orgamizations do not have a comparative
advantage in managing nonresearch activities. In general, they do it
badly. Second, use of scarce research resources for project management
draws off management expertise for the management of the research programs
themselves. Research can nenetheless make a valuable contributiom to
project and program management by identifying comstraints .0 development
and providing other guidance to prroject management.

The foregoing implies that project designs seeking to incorporate
both large research components and significart momresearch activities are
ill-advised, since management of research by neonresearch organizations is
nearly as disastrous as management of other activities by research erganiza-
ti~mg, Such pregrams might better be undertakeam as two separate projects
crather than forcing research and monresearch pregrams iate anm umnwelcome
alliance.

7. Technical Assistance Priorities in Relation to the Level of
Development of the Agricultural Research System

Dr. John Cropper, CARDI, and Dr. Peter Youn, Liberia, rapporteurs
Dr, David Delgado, USAID/Guinea, chairman

We agonized over the fact that develeping couniries are mot mere able
to take the decisions that they ought without assistance. Not surprisingly,
therefore, discussions came back time and again te training--net just formal
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M.S. and Ph.D. training, but also observatien tours, in-service training,
and short, specific subject, attachments.

The impact studies show that training was a major bemefit and was
appreciated. The group recognized that developing country training insti-
tutions have improved what they have to offer. Therefore, AID should not
automatically thiak of the U.S. for training.

There was support for the proposed fund for training unrelated to
specific projects (staff ready for projects). Appareatly, there is a small
fund for training irn Africa--but it is sald to be woefully Iinadequate.
Again, it need not nr-essarily be formalized training and not necessarily
in the U.S.

The group recognized that AID must be flexible imn its approach to
supporting developing countries. In countries with the least developed
agricultural research systems, amy project/program must have a "critical
mass" to meet its goals. This includes persommel, facilities, and manage-
ment capability (senior amd jumioer).

The institution to be sujperted must be carefully selected. It mst
be part of the overall system and not off on its own. There must alse be
counterparts, with some chance that they can carry on the work started
under the prcject. The more developed systems are, by defimition, more
able to identify their own needs and whe and what they want by way of
projects consultants and technical assistance. This is to be encouraged.

Technical cooperation among developing couatries (tc/dc) should be
encouraged and ;7ossibly te be built inte projects.

There is a need to help countries come to terms with their own ergaani-
zational needs. AID should not always be lookimg for "quick fixes" by
duplicating institutions, or by having short-term prejects run by consultants,
In this regard, AID should include lecal persomnel on project design
teams, and should look for shor., manageable projects.

Because there is often difficulty in getting hoest-couatry commitment
te ensure continued funding, the preject should be designed with the
possibility for a few quick results, however small, as an ianducement to
the pelicy makers. Project scientists and managers should be selected
with this in mind. People should be conscious of the need to "sell" the

project.

Projects need an ongeing review of their ebjectives in terms of
perceived need and what is sensible in the context.

l)_)
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Comments: institutiomal Hangggaentlnacro Policy Issues
GCarl Pray, Gmiv. of Mimnesota, rapporteur

The moderator, Dr. Twig Johmson, AID/W, noted that ome pervasive theme is
the value of tralnming. USAID dees not encourage deiree tralning at present, but
it should. One problem for USAID is that it cannot traim people in developed
countries other than the U.S. But traizing in the U.S. causes difficulties for
peaple from noun-English-speaking countries. Wageningen (Netherlaads), for exam-
ple, has better facilities for trainees from deTelopiag countries tham most
places ia the U.S. It was noted that AID is curreantly reviewing its policy on

training.

Developing countries should be used as much as possible ior training.
Another technique that makes Ph.D. training more relevaat is to have the
candidate do his thesis at home. Title XII streangthening graats should wmake
it possible for U.S. universities to provide more relevant training for
students from developing countries.

Comments from the floeor

-=-A survey of 100 World Bank projects in Africa that had research components
uncovered few successes. The time factor was the main problem. Technology 1is
there or mot, and this should determine whether it is a 1esearch or development
project. The mix was successful only when the research was done and the pro-
ject only had tuv do adaptive research, and when firefighting type research was
included.

--In Tanzania, the regional development projects have taken people out of
the National Commoedity Program.

--AID's tendency to meve away from sector programs to projects leads to host-
country problems. The host countries have to put up much money and people,
etc. There is time wasted meeting all domors. There are needs for counter-
parts and current expenses.

--Research has been successful in selling itself. It has grown exceedingly
fast. The meney/scientist ratio in Africa is far above Asia. It is
not always an unmitigated geod. Agricultural scientists have a responsi-
bility to say when things do not work. There are not going to be a let
of additional resocurces in the future.

-~The money/scientist ratio is high in Africa because the ratio of expatriates
to lecal scientists is high. Money for research has expanded rapidly, but
you cannot do research without scieatists and there still are not enough
scientists, Mexico has 250 perscns with M.S. and Ph.D, degrees. That is
encugh for Guatemala's agriculture but not for Mexice's. Eighty percent
of the scientists in less-developed countries are in 8 countries. There
Just is noet much money going into it at the mement. Research is a cheap
for the country; if it cam afford an airline, it can afford research.

--How de research institutes cheose social scieutists for agricultural
research? Rural socielegy has little te offer and the anthropoelegists
and soclologists who are chesen usually are of low quality.
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IX. NEW DIMENSIQRS IN AGRICULTURAL RESEARCH

Dr. Curtis Farrar, AID/W, moderator; Dr. Veruon RNuttan, Univ. of Minnesota;
Dr. Floyd Williams, ISNAR; Dr. Joha Monyo, FAO
Dr. James K. McDermott, AID/W, rapporteur

Dr. Farrar observed that several elements could be listed as new
diwmensions, including some "0ld" new dimenmsions, such as imstitutien
building, the decelerating growth of investment in internaticmal centers,
increased in interest in (and in some cases support of) natioemal research
svstem development, increased domor collaboration in nmationmal system
support, increased interest in understanding the farmer, the need for a
new look at training programs, and the need for and commitment to a long-
term approach. We may see other new dimensioens, such as interest in cash
crops for the small farmer, nutrition, and rele of the private sector inm
technoloegy irnovation.

Dr. Ruttan commented that while successful research prejects caa be
found, successful research programs and national systems are rare. This
is a critical period; unless some badly needed reforms are made in the
structure of intermational assistance, further resource transfers for
agricultural research may be counter productive. The private foundatioms,
which provided early leadership, have all but abandoned the field. AID
itself has seen its technical-professional capacity erode to the point
that it can only provide the burcaucratic function, and its resources have
been shifted to support political rather than developmental objectives.
International development banks are emphasizing rescurce transfer rather
than programs, and in many cases the development of facilities is out-
stripping the growth of capacity to use the facilities. The internatiocnal
agricultural research centers have already accomplished the dramatic
advances and will be faced with more munuane achievements from now on.

A disturbing phenomenon is the cycle of rising national research
capacity, resulting from domer activity, followed by seriocus deteriora-
tion. Donors need to ask 1if this problem is related to the way they do
business. It may be that the dunmor proeject system providas perverse
incentives to the leaders of natienal systems. Donors are of ten easier to
deal with than national financial seurces, and this discourages research
leaders from building the political support essential fer a sustained
program. The political systems of most countries cannot be relied on to
turn out "good" people. It can be relied on to turn out ambitious indi-
viduals, and ambitious individuals respond te organized pressure. Research
managers have to learn to marshall political suppert. A few natienal
managers have done so.

When we evaluate our owa projects, instead of the effectiveness of
the system, we must ask if we are providing the incentives for correct
action, Project decisions need to be made by the criteria of the national
system, not by those of the doner system.



A formula by whtich donor support would be based om increments of
rational support would give the correct irceatives. The formla would
vary from country to country as a functiom of both fiscal strength and
political will. Under this system, decisions would be left to the host
country. The learrning process weculd be rapld under this system and self-
interest would briamg aa increasing productivity.

A second best altermative would be Jloint plsnning between domotrs and
the host couatry following the JCRR (Joint Commission om Rural Recomstruction)
model in Taiwan. The process of learming and internalizing the management
process would be slower under this sltermative.

There would be opposition to this strategy, flowimg chiefly from the
loss of identity of donor comtributicms. However, the feeling of frustra-
tion and the chance it would work are forces im favor of a restructuring.

Dr. Williams said that if governments are to support research, there
must be a political base of people who bemefit from it. Research orgaaniza—-
tions can help by providing iaformatien and by making the research productive.
All research takes time--even quickie efforts to borrow techmelegy--and
mest donors de not like to give very much time.

Research systems also need to have an intermal facility to develop
their own personnel.

The CGIAR experience has provided some lessons regarding the value of
continuity and maintenance of funding, the value of periodic re-planning,
and the utility of external, formalized reviews. The donors who make up
the CGIAR treat their national efforts differently, however. They expect
too mich toc soon. They need to apply to national efforts what they have
learned from the CGIAR.

A Consultative Group for National Agricultural Research (CGNAR) coeuld
have an impact or national systems comparable to that of the CGIAR en the
international centers. With a five-year plamning horizem and a two~year
plan of work that was continually rolled forward, all actors would have a
bagis fer commitment. Donoers could set some mirimum requirements, such as
linkages, facilities, and the like. The CGNAR would comsist of two nmational
leaders (one from research and ome from plarning) plus one representative
per domor.

The CGNAR may need a group, proebably internal tc the research system,
toe provide infermation and analysis. Donors would need to indicate their
intended level of support far enough inte the future to allow the national
government time to adjust te changes and to provide a security of expecta-
tions.

Dr. Monye remarked that new dimensions in research for the less-developed
countries are oftemn history for the moderately developed countries. FAQ/UNDP
is planning its own impact evaluations of research, chiefly to teach themselvee
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wvhat works and what doesn't. Results will be made available to other
donors, especlally where research is a component of development projects.

Third World governments are giving increasing recognition te research
as a tool of development, and the investment is increasing. It is woestly
for salaries, however, and the lack of operational funds means that some
salaried people are not productive. Donors are going to bec involved in
African countries for a long time and need to consider seriously the
providiag of operatiomal expemses. As it is, donor counterpart require-
ments are exacerbating the problem. Many govermments sim-lv camnot invest
more than are curreatly investing.

Donors need to seek coordination but without collusicn.

FAO has experimented with the use of nationals as team leaders of
expatriate teams, with some successes and some failures. The leader of
expatriate teams often is an impediment to integration of expatriate teams
because personnel orient their work and loyalties to him rather tham
identifying with the national system.

Some regional research has produced good results, but it is often beset
with political problems. Regional research has no institutiomalizing
mechanism. Networks of researchers from develeping countrifes could be
useful if the country programs really are interdependent.

One of the major difficulties in linkage formation is that of ten the
different entities are gulded by different philosophies. Research needs a
special section to provide liaison with extension, and extension 1s needed.

One of the reasons for the heavy emphasis on bilateral assistance is
the desire of some donors to maintain ties with the former celeonies and
the desire of individuals to keep working in countries in which they had
pre-independence experience.

Comments from the floor

Dr. Madamba said the role of international centers and regional
organizations such as SEARCA are changing rapidly, largely as a result of
increasing capacity in national systems. There is a role for the inter-
natienal agricultural research centers, but it will coentinually change.

Massive training has been impertant in national system development.
Denors need to help cvuntries retain their persennel. There is beth
expertise and confidence in develeping countries, and they could do much
more with a little donor help in retaining persennel. Operatiang budgets
dv offer good oppoertunity for effective resource input.

Dr. Bernarde said manpewer supply and development sheuld net be
external to the national system. Even with very tight agricultural
budgets in the Philippines, the Secretary of Agriculture still invested
heavily in manpower, even though education was in a separate department.
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Many ccuntries would support Dr. Ruttan's ileas. Iu the Philippines,
researchers are grateful when donors negotiate with the govermment to
increase commitment. And once there is an intermationmal coatrsact, it
lends to maintain stability even through changes in government.

Dr. Coulter said the weakness of developing countries' research
organizations reflect general weakness of their inmstitutions. Can we--or
even should we--comvince developing countries to 1ift research appreciably
above the general public sector?

The CGNAR 1s an idea whose time is ripe--if we don't press too hard
on the governments of developing countries. World Bank structural adjust-
ment loans could be used to support institutional reform.

Retention of personnel (especially the key program leaders without
whom programs will not move) is important. Donors have a respomsibility
and should be able to help.

Increasing efficiency of utilization of inmputs, which are getting to
be very costly, is going to be a critical problem in this decade.

Dr. Chibasa saild lack of commitment to research in developing countries
is sometimes due to resource shortage. In other cases, in spite of the
food situation, countries do not want to invest in research, feeling that
extension 1s more important. Dr. Ruttan's idea of basing donor support on
country commitment may work. Donors should 21s0 consider linking food aid
to a commitment to research and using food-aild resources to support research.

Dr. Finstrup-Andersen -zaid technological change has been extremely
effective in stimulating rura. growth, both in farm production amd in
of f-farm activity, according to IFPRI research.

Creating autonomous research entities may build s,arriers between the
entities that ought to be linked.

Dr. Liwenga sald some donors have sponsored research projects that
are too narrowly focused en commodity technelegy. They need te look at
the institutional strength, especially the management. Most managers are
called on to manage without any training. As they get drawn away from
tneir profession, they end up being neither very good scientists nor very
good managers. If they lose their manager's job they are at a disadvantage
in returning to science.

The autonomy or semi-autonomy of a research entity does not allow it
to shed responsibility. It still has to seek financial support.

Resgoﬂses

Dr. Williams said the so-called autonomous research entities are
never more than semi-autonomous, They often drift back into the nature of
a line agency, and support is always a problem.
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Great gains in the productivity of national research systems could be
made with small improvements in management. What is needed are short-term

training opportunities, either in-country or in nearby countries with
similar situations.

Conclusion

Dr. Farrar said the.structural adjustment loans and the use of PL 480
resources to stimulate research would require negotiation and planning.
But the ideas are certainly relevant.

Emphasis in this session on the integration of research and teachiag
has come as something of a surprise. An AID evaluation study dismisses
the need to relate research and training. Perhaps inclusion of other
experiences, such as that of India would have led to different conclusions.

There is a growing attention to research. It is being discussed in
conferences now that are free of political considerations and of turf or
jurisdictional battles. That is a good omen,



X. RECOMMENDATIONS TO AID
Dr. Richard Blue, AID/W, moderator; Dr. Nyle Brady AID/V;

and Dr. Joseph Wheeler, AID/W
Mr. Steven Breth, IADS, and Dr. Guy Baird, IADS, rapporteurs

Workshop overview

Dr. Blue summarized the purpose of the workshop.

1. The 1970's were a period of vigorous expansion in investment in
international agricultural research, though many national research institu-
tions still have serious problems. The breakthroughs of the Green Revolution
raised the prestige of, and support for, agricultural research. In addition,
the value of interdisciplinary research was increasingly recognized.

2, The 1980's, however, appear to be a period of consolidation.
Gains in agricultural productivity seem likely to be only incremental;
money is short; policy makers are increasing pressure for achieving prac-
tical rvesults quickly.

Despite the difficulty of the times, a good research base has been
established. Researchers are giving more attention tc the farm family and
the whole social and economic enviromment. But donor and hest government
desires to aid faltering economies may turn attention to improvement of
export crop production, which might in some areas conflict with a focus on
food production by small farmers.

3. The changing outlook for internatiunmal agricultural research is
che context for the workshop. The impact evaluaticn studies, which formed
the background for the workshop, went beyond agricultural institutionms to
address the whole agricultural research system of cach country. The
agricultural institutions themselves cannot carry the whole burden of
improving agricultural productivity--they are only part of the recipe.

The projects addressed by the impact evaluations ranged from ones
with considerable success to ones with serious difficulties. A major
conclusion from the impact evaluations are that AID has been an effective
force in fostering innovations in research, in particular in getting
researchers into closer partnership with farmers. The studies also under-
scored that effective agricultural research has a high and measurable
economic effect.

In successful agricultural research activities, several common elements
can be discerned:



i |

59

——Strong host-government commitment to and support for research. The host
government should carefu.ly plan its research agenda. A proliferation
of projects may be a symptom of lack of control.

--A long-run perspective. There must be willingness to stay with a strategy.
Agricultural reszarch projects need careful monitoring and management,
and periodic evaluatiom.

-—Clear policy goals by the host govermment with respect to the role of
agricultural research activities.

--Involvement of all institutions that make up the agricultural research
system, e.g., policy makers, farming community, and intermational
organizations.

--Appropriate policy. That is different from commitment. Proper policies
ensure that, when new technol~gy is developed, there will be incentives
that foster adoption and inputs that permit adeoption. The need for
appropriate policy, however, does not absolve the research agenda
from being relevant to the existing constraints and imperfections of
the economy.

Gr dup reports:

How Can Ag: i~ultural Research Projects Maximize Impacts, Minimize Unintended

Consequences, ai..l Make Efficient Use of Resources?

1. Pre-project identification and Planning Stage

Dr. Vincent Cusmano, USAID/Ecuador, and Dr. Budhoyo Sukotjo,
Indonesia, rapporteurs
Dr. Arnold Radi, USAID/Egypt, chairman

For the sake of organization, the group categorized its response in
terms of the process and the content of the pre-project phase of project
development. Within the context of the process, three specific activities
were discusgsed: the request, whether fcrmal or informal, for assistance;
the analysis of basic sectoral problems and constraints; and fimally the
formal presentation and defense of a project identification document.

Al though the request for financial/technical cooperatien by the hest
government often follows the analysis, early engagement and discussion
between the donor agency and the host country is paramsunt to this phase.

At the request stage, a joint effort to determine commitment, govern-
ment priorities, and donor interest, is important. Equally important at
the request stage is an assessment of the human resources, capital, and
institutional capacities invelved. In the analysis phase, preblem identi-
fication, especially as it relates to farm-level constraints, market
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irefficiency, and input supply are critical aspects of the assessment. In
addition, the interface of research and policy as well as general aspects
of nutritional and food policies are important variables in the analysis
of the potential project. The issue of "what is it that we don't know?"
was also discussed in an effor- t¢c call attention to the neec to review
the existing knowledge base worldwide.

In sum, the group concluded that the key ingredient to potential
project success at early stages of the project development process is
joint efforts in assessing the request for assistance in the agricultural
research fie’d.

2. Project Design and Preparation Stage

Dr. Henry Miles, AID/W, and Dr. Ben Ngundo, Kenya, rapporteurs
Dr. Edward Rice, chairman

1. Research is a long-term process that requires long-~term commitment.

2. The strategy for design must fit the national objectives. This
means that there may be country-specific answers to country-specific questions.

3. The strategy must fit the host govermment's political situationm.

4, Design must take into account the project environment--taking a
look at the entire context in which the project exists (backward and
forward iinkages}.

5. Based on an analysis of the total environment of the agricultural
research system, the design should identify strengths and constraints,
address the constraints to the extent possible, and take account of strengths
and constraints that will not be changed during the course of the project.

6. The project design should allow sufficient time for discussion
both internally and externally, The host country may spend 6 months to a
year before a donor sees it. This has implications for time, due to
sometimes a strained host government capacity. Negotiations will have to
take place between agricultural research and other parts of governmment,
between donor country mission and home office, and between country and
donor.

7. The project design should be as collaborative as possible to
attain the support of all parties.

8. Since agricultural research is a long~term endeavor and needs a
steady source of funds, two design items should be considered: that
donors include funds for operating expenses in preject, and that incentives
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be built in for national govi.rmments to find sources of long-term support
for these increments to the agriLultural research system.

9. A realistic assessment of the rasources the host country can
provide, especially human resources and operating funds, should be made
during the project design.

10, The staff for project design teams should be carefully selected
so as not to overburden the design.

l11. Farming~systems research may require different design considera-
tions, e.g., staffing of a multidisciplinary team, and, in view of the
general inexperience with farming~-systems approaches, extra thought and
attention should go into planning projects that are to use farming-systems
research.

12, To try to minimize unintended consequences while maximizing
impacts, project designs should incorporate an adequate baseline, moitor-
ing plan, and evaluation plan, keeping in mind that it is diffi.ult to
disaggregate the impact of any one project, but that the strengthening of
national research systems can be shown to have beneficial efforts on the
technology generation and transfer process.

13. Research projects should c.ntinue an informal appraisal of
technology used in the area in order to project an idea of the effect of
the introduction of the project's technology.

Also, we see a role for monitoring the project's impact on the research
institution tha* might have short-term consequences for redesign.

14, Projects shonld be designed so that there is flexibility in
implementation. Pricject designs are indicative of the way that imple-
mentation will proceed, and while agreement on certain commitments is
important, all the details need not be seen as set in cement. This 1is an
area in which the personnel involved will affect the decisions on changes
to pe made.

3. Project Implementation

Dr. Floyd Williams, ISNAR, and Dr. H. Hasnain, Pakistan, rapporteurs
Dr. John Mullenax, chairman

1. The discussion reached back to project design. 1 oje:t targets
need to be realistic, attainable and related to the real world. 1Indicators
of progress for each sub-period of the project should be incl...d in the
design. The indicaturs should be realistic and revised if necessary.
Host-country personnel who are to be responsible for implementing the
project must be involved in designing the project and some may need to be
trained in management.
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2. AID mission personnel need to remember that the host country
(with or without external help) is implementing the project. Conditions
precedent should not be used to put off decisions or difficult issues.

They often seriously inhibit orderly implementation. Hitches in imple-
mentation may reveal substantive issues that must be addressed through a
dialogue on policy or process, thus contributing to the development process.

3. Project design should be influenced more by the implementation
capability of the host country than by the theoretical consideratioas of
the AID administration. Projects acquire appendages that inhibit their
implementation. As projects go through the various clearance processes in
AID/Washington, and each office looks at them from its particular viewpoint,
they acquire appendages that inhibit their implemenation. Bangladesh has
developed a project implemertation document that responds to the project
document, but that is related tc government procedures and uses government
vocabulary. It may be a useful model.

4, Training may need to be started well before other project activities
if trainees are important in project implementation. A pre-selected pool
of persons who have been cleared by their govermment to receive training

may speed the training process.

5. Communicatien by project implementors with satellite institutions
of related organizations may uncover opportunities for mutual supporting
actions. U.S. universities can develop long-term relatiemnships with
countries only if they have a funded base for that function.

4. Project Management by AID

Dr. Guy B. Baird, rapporteur
Ms. Emmy Simmons, chairman

This group attempted to avoid addressing project design and implementa-
tion issues, but was not fully successful. For example, it was felt that
area development projects probably should not be designed to include a
research component, principally because of the long-range nature of the
latter relative to achievement of objectives of the former.

Af ter reviewing the responsibilities of missi~n-level project managers,
the group identified three major issues and made corresponding recommendations.

1. AID's resources (particularly in-house talent and operating expenses)
must be marshalled to support project managers in the field., Often managers
for country-level research projects have insufficient technical experilence,
and thus require backstopping to do an effective job. They should have
access to training, to technical assistance (including consultants), and
to networks in research that permit them to draw on top expertise, both
within the country and externally., In regard to techmnical assistance,
closer relations should be developed between the international agricultural
research centers and the mission--perhaps on a mere formal basis.
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2. Flexibility is the AID project manager's need; ways must be
found (maragement options, redesign pessibilities, etc.) to emcourage it.

Management of research is different: there is less need for day-to-~day
interaction, more need for awareness of qualitative outputs. There is
need to create an appropriate research atmosphere.

Greater flexibility in management does not mean lmcreased business.
An approprlate management plan is called for that is clearly understood
and supported by the host country.

The host government and AID need to carefully work out a mutually
agreeable implemertation plan, and to revise it as appropriate.

AID must clearly and cogently communicate AID regulations to the host
country. The project manager must use his authority in this regard and
not shirk responsibility by referring unpleasant decisions tc higher
levels, including to AID/Washington.

3. The approach to AID's management of research projects should be
revised.

The group did not categoerically endorse Dr. Ruttan's proposal, but
like its gemeral idea of less rigid management procedures.

AID should more frequently jeint multi-donor arrangements for management
of research. It i1s inefficlent and disruptive to a country when several
donors stake out speclal areas of interest in support of research, and
manage thelr inputs without real cooperation.

AID should move away from prejectized, fragmented approaches to
support of regional agricultural research systems. Recognition should be
given tc the long-range nature of research, and the corresponding need for
long~-term support.

Emphasis should be given to support for sound hoest-country research
agendas and commitments, as oppoesed to agendas generated by doner interest
and perceptions.

5. Project Monitoring and Support

Ms. Charlotte Suggs, AID/W, and Dr. Reuben Wani, Sudan, rapporteurs
Mr. William Nance, chairman

There is a great deal of overlap between project management and
project monitoring. Usually the AID manager is respomsible for day-to-day
monitoring of funds and inputs inventoery, and accordingly is best able to
perform overall menitoering duties.
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It is also necessary to distinguish between monitoring and evaluatioz.
Too often, evaluation is used as a monitoring tool. Evalvation should
show the progress of project toward meeting objectives (as stated in the
project design) and should be performed routinely, not more than twice
during the life of the project. Monitoring, on the other haand, should
keep track of implementation (input/output inventory); and should be
ongoing. Monitoring revisws should be periodic meetings of host-country
managers and/or project leaders and donor counterparts to take stock of
implementation. Efforts should be made to arrange these reviews so as not
to duplicate the reviews already scheduled by host-country government.

Hos t-country administrators and scientists

1. Hos t-country scientists and administraters should help to see
that reports of monitoring reviews reach levels of the institute and
government where plans are made and funds allocated.

2. Host-country administrators of agricultural research should make
sure that the project as being implemented coincides with national research
objectives, that funds commited by the government are forthcoming, and
that recurrent costs are met.

3. Hos t-country managers of projects can be more effective when
working in the preject area as opposed to a central facility.

AID mission administrators and agricultural professionals

(These suggestions apply to all donors.)

1. The AID administrator and the AID agricultural professional
(project manager) should participate in the periodic monitoring review
along with their hoest-country counterparts.

2, The donor professioenal should be assigned, ideally, throeugh the
life of a project (3-5 years). Too often host-country project personnel
must adjust to succession of three or four preject managers, each with a
different purview amd level of competency.

3. The qualificatioens of denor managers should be examined carefully.
Technical competency should be stressed. Better research~oriented training
of management professionals should be the rule: generalists may mot know
how to handle crises in research implementation. Further, dener personnel
gshould be able te speak the language and be familiar with its customs.
Assignment of AID agricultural professionals should be based o~ the appro-
priateness of their language skills, training, techmiecal speei:.ty, and
geographic experience to the country in questien.

4, More AID professionals should work at the project site, rather
than remaining at the mission. At a minimum, the AID manager should be
assigned to the sane locality as his hoest-country counterpart (and as
stated previously this counterpart should be in the field where the pro-
jeet is being implemented, away from central headquarters).
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AID/Waskington administrators and agricultural professionals

1. Project support should he provided so as to ensure timely delivery
of project inpurs (this responsibility is shared by AID missioms).

2. Efforts should be made to bring AID and other domors together to
discuss issues (implementation) both in the US and elsewhere.

3. AID/Washington and the missions should be more flexible in
allowing time extensions to meet implementation objectives, when the
situation warrants.

4, Technical backstopping in AID/Washington should be by people who
are familiar with the country, its problems, and the specific research
problem addressed by the project.

Representatives of other donor agencies, consulting firms, universities,
international centers

211 the points previously mentioned in regard to AID/Washington and
AID missions apply as well to this group. In addition all donors should
participate in some type of iuformation networkimg on agricultural research
implementation problems within the countries and in the regions where they
are assisting in agricultural research.

6. Evaiuation of Agricultural Research Projects

Dr. Jennifer Bren- :, DAI, and Dr. John Liwenga, Tanzania, rapporteurs
Dr. Joe Hartman, chairman

The special nature of research projects places special demands on the
evaluation process. Evaluation requires attention to several different
aspects of project implementation, with varying evaluation designs to
address immediate project comcerns (such as delivery of inputs), planning
of future project activities, and future requirements for program develop—-
ment.

Research projects have a dual goal: they seek te produce specifie
technological outputs as well as to develop the institutions involved.
Both are long~term goals and their accomplishment cannot always be ade-
quately measured within the scope of the project.

Later follow-up evaluations are mecessary not only to determine
project "success,” but also te provide the broader policy guidance not
attainable through standard proeject evaluations.

Research progress can only be measured adequately through sustained
evaluation over time. One~shet evaluations are ineffective because per-
spective on research progress cannot be gained in such a setting.

ﬁﬂf‘
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Evaluations must focus on process as well as output to identify
needed adjustments in project implementation.

Research projects require special technical competence that may be
lacking in the donors as well as the host-country institutions. This
complicates evaluation as well as project design and management.

Participatioa by host-country represercatives, AID/mission personnel,
AID/Washington managers, and outside exrerts is critical to evaluation
success. Host-country participatior is essential for meaningful evaluationm,
despite the political and technical difficulties that this may pose.
Effective AID/Washington pavticipation is hampered by the mismatch between
personnei’s technical skills and administrative duties. Inappropriate
team composition frequently reduces evaluation effectiveness, with team
members lacking necessary technical expertise, developing-country experi-
ence, or language skills.

Project design is the most critical factor in achieving an effective
evaluation program. The design of the project itself is more importanmt to
evaluation than the design of evaluation per se. Without flexibility in
the project design, evaluation is much less effective: there is little
point in recommending changes in a research program if the preject design
does not have sufficient flexibility to permit such mid-coursz corrections
without a major redesign effort. The project's institutional placement
affects the willingness of host-country officilals to participate actively
in evaluation and in the project itself.

The evaluation program design should consider not only the type and
scheduling of evaluations, but also the methodclogy to be used, the com-
position of the team, and the necessary pre-evaluation preparation.
Project information systems must be established from the beginning of the
project in order to provide the raw material for evaluation as well as
project management. Data cannot be gathered by the team unless adequate
preparation is made.

The evaluation team must receive an adequate orienmntation prier to
departure, This requires the development of an improved evaluation method-
ology for agricultural research and sufficient pre—evaluation briefimgs in
this methodoleogy, the goals of the evaluation, and the specifics of the
project involved.

Project targets should be realistic. Overly optimistic targets make
useful evaluation more difficvlt and exacerbate the antagonisms inherent
in evaluation.

Finally, evaluation is noet an unmitigated good. Evaluations can be
disruptive and divisive as well as constructive. This 1s particularly
true when evaluation staff members do not have sufficient background to
judge project achievements or when evaluators succumb to the temptation to
make recommendations about matters outside their areas of competence. The

group makes five recommendations te increase the effectiveness of evaluation:

09
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1. Host-country representatives must be included in every evaluation.
Wherever possible the team leader should be drawn from the host couatry.

2, Project design should establish a mechanism for sustained evaluation
attention. This may take the form of a peer review committee drawn from
host-country, AID, and other sources. It may also take the form of a
contracted informal arrangement permitting a core group of individuals teo
be involved in several evaluations over time (regardless of their institu-
tional locatiom). This continued overview would increase both the value
of the recommendations made and their acceptabili:y to project staff.

3. Research projects must be more flexible so that, where evaluations
identify change, these can be incorporated with little difficulty into
project implementation. This implies the need for greater decentralization
of project control to allow the AID mission and host-country managers to
respond coustructively tn evaluation. The research process does not
permit complete planning, but requires a flexible respomse to opportumi-
ties as they are identified.

4, Research evaluation requires an explicit methodology and a care-
fully developed plan to guide team performance. The overall guidelines
for such evaluations should be revised and made more available, but this
does not obviate the necessity for tailoring this design to specific needs
and fully briefing teams on the job expected before they go out.

5. Donor competence must be strengthened as well as host-country
capacity. AID's corps of technical officers needs immediate attentiom.
The needs of its members must be recognized. On the one hand, they desire
to use their technical skills, but AID neither makes use of these nor
provides s fficient opportunities to maintain specialized skills. On the
other hand, jobs require administrative and management abilities for which
the technical officers have received little training.

7. Soclio-economic and Political Context in Which Agricultural
Research Systems Operate

Dr. John Cropper, CARDI, rapporteur
Dr. David Delgade, USAID/Guinea, chairman

The political comsiderations invelved in the development and approval
of projects—-matters that can never be included in the project identification
document or project paper--are the critical factor in the conception and
birth ef many prejeets, and they are oftem forgotten or reversed ! or 2
years later. Since they are not recorded, they cannot be taken into
account in the evaluatioen or impact studies, to the disadvantage of the
project technicians and the host country. "Pelitical" considerations are
not going te disappe~r, bhut the assumptions column in the log frame, as
well as the conditiens precedent toe the covenants ought te be so writtem
that the project has some chance of being implemented. A systems approeach
to agricultural research would greatly assist in the formulatioen of a
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sensible log frame. Forward and backward linzkages are particularly rele-
vant for the "assumptions" columm.

Concern was expressed with AID's project review and approval process,
in that projects continue to slip through tt it are not implementable.
There should be high quality technical guidance in the approval process.

It is likely that long-term commitments, if only in principle, to
agricultural research programs will be more acceptable at the political
and techmical level to host countries. But in order for this to be accepta—-
ble to, and manageable by, AID there mist be a rational agricultural
research program with assigned priorities and definite gwals. AID is
urged to work with donor agencies, ISNAR, and regional agencies to make
this a reality. Funding can continue to be on a project basis, within
this overall framework.

With long~term approval, in principle, projects could have 3- or
5-year cutoffs based (n the results of an in-depth technical review.

Although a soclo-ecomomic analysis is included in the project design
and iIs sometimes a part of the project itself, there should be, even in
relatively basic agricultural research projects, a socio—economic component
--the nature of which will depend on the type of research. This should
help to keep the research scientist down to earth. -

Finally, research scientists should be conscious of the need to
demons trate early, visible results in order that the minister of agri-
culture need not "stand naked" before the minister of finance when the
agricultural research budget is being discussed.

Responses from AID Leaders

Dr. Jcseph Wheeler underscored the importance of the policy dialoegue.
It must be recognized that agricultural research operates in s political
context. Until the top political leaders of a country pay attentien to
agricul ture--through correct policies and financial support--not mich can
come out of the agricultural sector. Sometimes agriculture is regarded as
a great cow to be milked but not fed. There needs to be the right kind of
communication with pelitical leaders—--communication that cap.ures their
attention.

Another important area is research cooperation across borders. The
internatioenal agricultural research centers are festering this to an
extent. But there should be more., One encoursging example {5 the Sahel
where ministers are talkirg teo ministere, linking research and development
activities in common agricultural zones.

Finally Dr. Wheeler noted that AID/Washington is sympathetic to the
idea of commitment of interest for long-term prejects or ideas.
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Dr. Nyle Brady observed that a common theme of the workshop was the
essentiality for the donors to understand host-country desires and to do
wvhat they want. But there is a divergence within developing countries
about what is wanted. The sclentists, agricultural leaders, and political
leaders of the developing countries tend to see problems from different
vantage points. AID needs be clear about which groups it is working with.

A second important theme was that continuity of persomnel-—both donor
and host country--is important. One of the strengths of the international
agricultural development centers is their staff stability.

On the project approach to agricultural research, Dr. Brady remarked
that agricultural research projects cannot be organized and managed o= if
they were a road building project. Moreover szricultural research projects
should not created in isolation--they should be a unit in a larger scheme.

Finally, Dr. Brady called for moving more individuals who have research
backgrounds or interests into decision-making positioms in AID.

!
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XI. AFTER DINNER ADDRESS
June 14, 1982
Dr. Nyle Brady
Senior Assistant Administrator
Science and Technology Bureau AID/W

Dr. Brady began by referring to the exceptionally rapid agricultural
gains developing countries such as India and Indomesia have made since the
1960's. The primary causes, he said, were research-based technology, such
as the new wheat and rice varieties, and the establishment of sound policies
and necessary infrastructure. With adverse policies and inadequate infra-
structure, Dr. Brady observed, new technology is unlikely to have much of
an impact. On the other hand, the development of better techmology often
provides an impetus for improving pclicies and infrastructure.

Turning to AID's role in agricultural research, Dr. Brady deplored
the notion that sufficient new technology is available to developing
countries and that it merely has to be applied. While adaptation and
extension of existing improved technology have greatly increased yields in
many countries, the ch illenge of increasing agricultural productivity
under adverse agro-ecologicral conditions, such as prevail in large areas
of the developing world, has yet to be met. Said Dr. Brady, "To put it
bluntly, we have tackled only the easy problems so far." Moreover, even
in better-endowed regions, population pressure will in the future force
farmers to cultivate marginal land more intensively, and productive tech-
nology is needed for such areas.

AID should continue to support the development of technology for the
poor farmers of such regions. Moreover, rapid changes in biological science
taking place in developed countries may have significant implications for
agriculture in developing countries, and AID has a responsibility to make
sure that LDCs share in the benefits of these technologies.

Dr. Brady said the aim of the AID agricultural program is to help
developing countries increase their ability to feed themselves and the aim
of the AID's efforts in agricultural research is to help developing couantries
build the capacity to do a larger share of their own research. Dr. Brady
outlined three steps that would improve the impact of AID's support for
agricultural research. First, the nature and quality of research now
under way with AID support should be classified more precisely. Second,
priorities, by sector and geographic area, need to be set for the efficient
ugse of AID's finirte financial and human resources. Third, AID should find
the best procedures for achieving the priority goals, and should draw ea
scientists and planners from developing countries for advice.

On the subject of AID research projects, Dr. Brady discussed several
critical issues. He said that the time horizons for research projects may
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be too short, and thus place excessive stress on the achievement of quick
results to the detriment of more significant results that may take longer
to bring about. The project approach encourages tliis tendency; a better
mix of projects and programs would improve the balance between short-term
results and long~term results, which are likely to have a more lasting
effect.

Another need is closer attention to farm~level constraints and condi-
tions, so that AID support could be concentrated on research that helps
the most neglected members of society.

Finally, collaboration by regional groupings of countries should be
fostered by AID. Regional networks can be an important tool in raising
national research capacities, Dr. Brady said.
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A.I.D. EVALUATION PUBLICATIONS

The following reports have been issued in the A.I.D. Evaluation
Publication seriss. Those documents with an identification
code (e.g., PN-AAG-585) may be ordered in microfiche and paper
copy. Please direct inquiries regarding orders to:

Editor of ARDA, PPC/E-DIU

Bureau for Program and Policy Coordination
Agency for International Development
Washington, D.C. 20523

U.S.A.

CROSS REFERENCE LIST BY SECTOR

AGRICULTURAL RESEARCH

Discussion Paper:
No. 13: AID Experience in Agricultural Research: A Review of
Project Evaluations (May 1982) PN-AAJ-611

Impact Evaluations:

No. 2: Kitale Maize: The Limits of Success (May 1980)
PN-AAH-723

No. 14: Central America: Small Farmer Cropping Systems
(December 1980) PN-AAB-977

No. 27: Korean Agricultural Research: The Integration of
Research and Extension (January 1982) PN-AAJ-606

No. 30: Guatemala: Development of ICTA and Its Impact on
Agricultural Research and Farm Productivity (February
1982) PN-AAJ-178

No. 33: Food Grain Technology: Agricultural Research in Nepal
(May 1982) PN-AAJ-614

No. 34: Agricultural Research in Northeastern Thailand (May
1982) PN-AAJ-615

No. 44: West Africa Rice Research and Development (May 1983)
PN-AAL-012

No. 48: Tunisia: The Wheat Development Program (October 1983)
PN-AAL-022

Evaluation Report:
No. 10: sStrengthening the Agriculture Research Capacity of The
Less Developed Countries: Lessons from AID Experience

(September 1983) PN-AAL-020

EDUCATION

Impact Evaluations:
No. 19: U.S. Aid to Education in Nepal: A 20-Year Beginning

(May 1981) PN-AAJ-168

No. 23: Northern Nigeria Teacher Educational Project (Sept.
1981) PN-AAJ=176

No. 25: Thailand: Rural NonFormal Education - The Mobile
Trade Training Schools (October 1981) PN-AAJ-171
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CROSS REFERENCE LIST BY SECTOR

EDUCATION (con't)

Impact Evaluations:

No. 37: Radio Correspondence Education in Kenya (August 1982)
PN-AAJ-620

No. 38: A Low-Cost Alternative For Universal Primary Education
In The Philippines (September 1982) PN-AAL-001

No. 46: U,S. Aid to Education in Paraguay: The Rural

Education Development Project (June 1983) PN-AAL-017

Special Study:
No. 5: Korean Elementary - Middle School Pilot Project
(October 1981) PN-AAJ-169

ENERGY [Rural Electrification]

Discussion Paper:
No. 3: Rural Electrification: Linkages and Justifications

(April 1979) PN-AAG-671

Impact Evaluations:

No. 15: The Philippines: Rural Electrification (December
1980) PN-AAH-975

No. 16: Bolivia: Rural Electrification (December 1980)
PN-2AAH-978

No. 21: Ecuador: Rural Electrification (June 1981) PN-AAH-979

No. 22: The Product is Progress: Rural Electrification in
Costa Rica (October 1981) PN-AAJ-175

[Fuelwood]
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No. 1: The Socio-Economic Context of Fuelwood Use in Small
Rural Communities (August 1980) PN-AAH-747

EVALUATION METHODOLOGY/EVALUATION ISSUES

Manager's Guide to Data Collection (November 1979) PN-AAH-434
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No. 8: Assessing the Impact of Development Projects on Women
(May 1980) PN-AAH-725

No. 9: The Impact of Irrigation on Development: 1Issues for a
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No. 10: A Review of Issues in Nutrition Program Evaluation
(July 1981) PN-AAJ-174

No. 12: Turning Private Voluntary Organizations Into
Development Agencies; Questions for Evaluation (April
1982) PN-AAJ-612

Special Study:
No., 8: Toward A Health Project Evaluation Framework (June

1982) PN-AAJ-619
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CROSS REFERENCE LIST BY SECTOR

FOOD AID

Program Evaluation:

No. 6: PL 480 Title II: A Study of the Impact of A Food
Assistance Frogram in the Philippines (August 1982)
PN-AAJ-622

Discussion Paper

No. 15: Food Aid and Development: The Impact and Effectiveness
of Bilateral PL 480 Title I-Type Assistance {(December
1982) PN-AAL-003

Impact Evaluations:

No. 8: Morocco: Focd Aid and Nutrition Education (August
1980) PN-AAH-851

No. 39: Sri Lanka: The Impact Of PL 480 Title I Food
Assistance PN-AAJ-623

No. 45: PL 480 Title I: The Egyptian Case (June 1983)
PN-AAL-015

No. 47: The Impact of PL 480 Title I in Peru: Food Aid as an
Effective Development Resource (October 1983) PN-AAL-021

HEALTH/NUTRITION

Discussion Papers:

No. 1: Reaching the Rural Poor: Indigenous Health
Practitioners Are There Already (March 1979) PN-AAG-685

No. 10: A Review of Issues in Nutrition Program Evaluation
(July 1981) PN-AAJ-174

Impact Evaluations:

No. 8: Morrocco: Food Aid and Nutrition Education (August
1980) PN-AAH-851

No. 9: Senegal: The Sine Saloum Rural Health Care Proje.t
(October 1980) PN-AAJ-008

No. 36: Korea Health Demonstration Project (July 1982)
PN-AAJ-621

Special Studies: ,

No. 2: Water Supply and Diarrhea: Guatemala Revisited (august
1930) PN-AAJ-007

No. 8: Toward A Health Project Evaluation Framework (June
1982) PN-AAJ-619

INSTITUTION BUILDING

Discussion Paper:
No. 11: Effective Institution Building: a Guide for Project

Designers and Project Managers Based on Lessons Learned
From the AID Portfolio (March 1982) PN-AAJ-61l1

-3 -



CROSS REFERENCE LIST BY SECTOR

INTEGRATED RURAL DEVELOPMENT

Impact Evaluations:

No. 28: Philippines: Bicol Integrated Area Development
(January 1982) PN-aAAJ-179

No. 43: Egypt: The Egyptian American Rural Improvement
Service, A Point Four Project, 1952-63 (April 1983)
PN-AAL-01l1

Special Study:
No. 7: The Vicos Experiment: A Study Of The Impacts Of The

Cornell-Peru Project In A Highland Community (April 1982)
PN-AAJ-616

IRRIGATION

Discussion Paper:
No. 9: The Impact of Irrigation on Development: 1Issues 1or a
Comprehensive Evaluation Study (October 1980)

Impact Evaiuations:
No. 4: Philippine Small Scale Irrigation (May 1980) PN-AAH-749

No. 12: Korean Irrigation (December 1980)

No. 29: Sederhana: Indonesia Small-Scale Irrigation (February
1982) PN-AAJ-608

No. 31: Sudan: The Rahad Irrigation Project (March 1982)
PN-AAJ-610

No. 35: The On-Farm Water Management Project in Pakistan (June
1982) PN-AAJ-617

No. 42: Bangladesh Small-Scale Irrigation (April 1983)
PN-AAL-010

No. 43: Egypt: The Egyptian American Rural Izprovement
Service, A Point Four Project, 1952-63 (April 1983)
PN-AAL-011

Program Evaluation:
No. 8: Irrigation And AID's Experience: A Consideration Based
On Evaluations (August 1983) PN-AAL-0Ql9

LIVESTOCK DEVELOPMENT

Discussion Paper:
No. 6: The Sociology of Pastoralism and African Livestock

Development (May 1979) PN-AAG-022

Program Evaluation:
No. 4: The Workshop on Pastoralism and African Livestock
Development (June 1980) PN-AAH-238
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CROSS REFERENCE LIST BY SECTOR

POPULATION/FAMILY PLANNING

Discussion Paper:
No. 5: Study of Family Planning Program Effectiveness (April
1979) PN-AAG-672

Program Evaluations:
No. 1: Family Planning Program Effectiveness: Report of a

Workshop (December 1979)

No. 2: A.I.D.'s Role in Indonesian Family Planning: A Case
Study with General Lessons for Foreign Assistance (December
1979) PN-AAH-425

No. 3: Third Evaluation of the Thailand National Family
Planning Program (Febtuary 1980) PN-AAH-006

PRIVATE SECTOR

Impact Evaluation:
No. 41: Impact Evaluation of Housing Guaranty Programs In
Pauama (March 1983) PN-AAL-008

Discussion Papers:
No. 14: Private Sector: Ideas and Opportunities: A Review of

Basic Concepts and Selected Experience (June 1982)
PN-AAJ-618

No. 16: The Private Sector, The Public Sector, And Donor
Assistance In Economic Development: An Interpretive Essay
(March 1983) PN-AAL-007

Special Studies:
No. 4: The Social Impact of Agribusiness: A Case Study of

ALCOSA in Guatemala (July 1981) PN-AAJ-172

No. 6: The Economic Development of Korea: Sui Generis or
Generic? (January 1982) PN-AAJ-177

No. 9: Private Sector: Costa Rica (March 1983) PN-AAL-005

No. 10: Private Sector: The Tortoise Walk: Public Policy And
Private Activity In The Economic Development of Cameroon
(March 1983) PN-AAL-004

No. 11: The Private Sector And The Economic Development Of
Malawi (March 1983) PN-AAL-006

No. 12: Ventures In The Informal Sector, And How They Worked
Out In Brazil (March 1983) PN-AAL-009

No. 14: The Private Sector: The Regulation Of Rural Markets
In Africa (June 1983) PN-AAL-014

No. 15: The Private Sector: Ethnicity, Individual Initiative,
And Economic Growth In An African Plural Society: The
Bamileke of Cameroon (June 1983) PN-AAL-016

No. 16: Private Sector Evaluation: The Dominican Republic
(June 1983) PN=AAL-0
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CROSS REFERENCE LIST BY SECTOR

PRIVATE VOLUNTARY ORGANIZATIONS

Discussion Paper: .
No. 12: Turning Private Voluntary Organizations Into

Development Agencies; Questions for Evaluation {April
1982) PN-AAJ-612

Impact Evaluations: : ,

No. 7: Effectiveness and Impact of the CARE/Sierra Leone Rural
Penetration Roads Projects (June 1980) PN-AAH-751

No. 10: Tunisia: CARE Water Projects (October 1980)

No. 24: Peru: CARE OPG Water Health Services Project (October
1981) PN-AAJ-176

Special Study:
No. 12: Ventures In the Informal Sector, And How They Worked
Out In Brazil (March 1983) PN-AAL-009

ROADS

Discussion Papers:
No. 2: New Directions Rural Roads (March 1979) PN-AGG~670

No. 7: Socio-Economic and Environmental Impacts of Low-Volume
Rural Roads -- A Review of the Literature (Febrauary 1980)
PN-AAJ-135

Program Evaluation:
No. 5: Rural Roads Evaluation Summary Report {(March 1982)

PN-AAJ-607

Impact Evaluations: .
No. 1: Colombia: Small Farmer Market Access (December 1979)

PN~-AAH-768

No. 6: Impact of Rural Roads in Liberia (June 1980) PN-AAH-750

No. 7: Effectiveness and Impact of the CARE/Sierra Leone Rural
Penetration Roads Projects (June 1980) PN-AAH~751

No. 11: Jamaica Feeder Roads: An Evaluation (November 1980)

No. 13: Rural Roads in Thailand (December 1980) PN-AAH-970

No. 17: Honduras Rural Roads: Old Directions and New {January
1981) PN-AAH-971

No. 18: Philippines Rural Roads I and II (March 1981)
PN-AAH-973

No. 26: Kenya: Rural Roads (January 1982) PN-AAR-972



CROSS REFERENCE LIST BY SECTOR

SMALL-SCALE ENTERPRISE

Impact Evaluation®

No. 40: Assisting Small Business In Francophone Africa -- The
Entente Fund African Enterprises Program {(December 1982)
PN-AAL-002

Special Study:

No. 13: The Evaluation of Small Enterprise Programs And
Projects: Issues in Business And Community Development
(June 1983) PN-AAL-013

WATER

Discussion Paper:
No. 4: Policy Directions for Rural Water Supply in Developing

Countries (April 1979) PN-AAG-691

Program Evaluation:
No. 7: Community Water Supply in Developing Countries:

Lessons from Experience (September 1982) PN-AAJ-624

Impact Evaluations:
No. 3: The Potable Water Project in Rural Thailand (May 1980)

PN-AAH-850

No. 5: Kenya Rural Water Supply: Program, Progress, Prospects
(June 1980) PN-AAH-724

No. 10: Tunisia: CARE Water Projects {October 1980)

No. 20: KRorean Potable Water System Project: Lessons from
Experience (May 1981) PN-AAJ-170

No., 24: Peru: CARE OPG Water Health Services Poject {October
1981) PN-AAJ-176

No. 32: Panama: Rural Water (May 1982) PN-AAJ-609

Special Studies:
No. 2: wWater Supply and Diarrhea: Guatemala Revisited (August

1980) PN-AAH-747
No. 3: Rural Water Projects in Tanzania: Technical, Social,
and Administrative Issues (Noember 1980) PN-AAH-974

WOMEN IN DEVELOPMENT

Discussion Paper:
No. 8: Assessing the Impact of Development Projects on Women
(May 1980) PN-AAH-725
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COUNTRY PROGRAM STUDIES

Evaluation Report:
No. 9: U.S. Aid to Zimbabwe:

PR-AAJ-605

An Evaluation (August 1983)
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