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Foreword

Improved agricultural performance is of great importance, particularly among small
farmers who make up the bulk or the population in many developing countries. Future
growth in agricultural output will depend substantially on improved farming technol-
ogies, and sustained efforts will be required to make the improved technologies avail-
able on the widest possible basis.

The World Bank 18 the largest source of external financing for agricultural develop-
ment and reseerch in developing countries. Since 1974 the Bank has committed more
than 25 billion dollars for agriculture. The research and extension portfolio alonse is
about 1 billion dollars. In addition, the Bank has contributed about 100 million dollars,
or more than 10 percent of the total funding for the Consultative Group on Inter-
national Agricultural Research (CGIAR), and has also provided its secretariat.

Although 1t 1s difficult to measure the precise effect of its agricultural lending,
evaluations of the Bank's project experience thus far tend to indicate three common
outcomes.

® The average economic rate of return for agricultural projects has been around 15
percent, which compares well with achievemsnts in the industrial sector.

® Projects oriented toward meeting the needs of small farms have performed, on
average, as well as the projects directed towerd the commercially oriented large
farms. This has demonstrated that small farias will take advantage of proven new
technologies that can increase their eccnomic productivity.

® These investments have had a substantial effect on world food supplies. On averags,
an annual increment in cereal production of 8 million tons stems directly from
past Bank investments; this represents roughly one quarter of incremental con-
sumption in developing countries, excluding China. The indirect effsct of the
Investments for ressarch and extension may be comparable in scals, but is8 much
more difficult to measurs.

At the same time, agriculture has encountered significant problems. In addition to the
normal climatic and other natural risks that farmers face, in some countriss the policy
environmsent has been a strong disincentive to inoreased agricultural performance. This
has been particularly true in sub-Saharan Africa, the only region in the world where
per capita food production has fallen during the past decads. In Africa, as slsewhers,
when government policies have digserirninated against agriculture and small farmers,
there have been lower growth rates and greater food insecurity.



vi Foreword

Bank experience hss shown that problems have arisen from a lack of productive new
technologies to introdace. Important breakthroughs in improving plant varieties, such
as rice and wheat, have been associated with a sure supply of water provided by
irrigation. In areas where rainfall is low or erratic and where soils are marginal,
technologies have not improved comparably. These are, unfortunately, the conditions
under which most of the world's poorest farm families must live, and it underscores the
reasons that the Bank believes greater attention to, and support for, research is
essential for the future.

The Bank has also become Increasingly concerned that strong links be forged between
research and extension. In recent years it has widely supported the introduction of the
Training and Visit (T&V) system of extension, particularly in Asi:, where improved
technologies are available already and where input supply, infrastucture, and mar-
keting do not pose large constrainis. The T&V system is essentially a unique approach
to management and organization, and its simple principles can bz adapted to different
conditions. Its appeal rests on recognizing the need to develop more effective extension
thiat reaches farmers through a disciplined program of regular visits, continuous
training, and close linkages with research activities.

The Bank's priorities will continue to emphasize agriculture, but tiie financial
resources avallable—particularly the concessional credits under the International
Development Association, which £0 to the poorest countries—are limited. Human and
material resources are even more limited in many of the developing countries them-
selves. Development progress, including higher agricultural production, will therefore
depend on making better use of the existing resources, and this makes the emphasis of
this seminar on :mproved planning and management especially timely.

The World Bank will benefit, from the collective experience of the participants, most of
whom manage national agricultural research programs. The cosponsor of this semi-
nar, the International Service for National Agricultural Research (ISNAR), is involved
in many of the countries where the Bank plans to expand its support of national
research and extension services. Success will depend on the Bank's ability to work with
the managers of these research systems in putting together sound investment pro-
grams, and ISNAR will most likely play an important role in this regard. This is Lhe
first seminar on research management given by the Economic Development
Institute of the World Bank (EDI). The experience gained will enable the EDI to
successfully continue to expand its high-level agricultural seminars in developing
countries. The subject matter is most relevant to development, and the need for im-
proved planning and management of research is of particular importance.

S. Shahid Husain
Vice President
Operations Policy
November 1983 The World Bank
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Introduction and Overview



Session 1

Background

Foed output in developing countries during the next two decades has to increase
between 3.5 and 4.0 percent a year to improve the standard of living of people in the
agricultural sector as well as the Guality of the diet of the entire population in these
countries. In the past few years, however, output has increased by only about 2.9
percent a year. This was encuszh to maintain the global per capita tond supply, except in
Africa, but is not encugh to advarnce the economic situation and to improve the diet of
the rarul and urban population. In the past, agricultural production was increasec
largely by ex;anding the ares under cultivation. Possibilities of continuing this trend
have heen nearly exhavsted, and futire increases in production will have to come
almost entirely from increases in productivity. Thus, agriculture has become a science-
vased inaustry, and its srowth depends on innovations in chemical, biological, and
mechanical technologies. This demands heavy emphasis on agricultural research and,
connected with it, on communication between farmer and researcher to determine
researchable problems and disseminate research results.

PLANNING AND MANAGING RESEARCH IN DEVELOPING COUNTRIES

Unfortunately, research facilities and programs in developing countries are not well
established, and few are yet on 4 par with those in developed countries. The greatest
deticiencies include excessive {ragmentation of research activities among governmental
agencies, the low priority assigned to research by governments, and inadequate institu-
tional structures for research and extension (World Bank 1981, p. 6). Research staffs in
developing countries are ofter. small, do not have a balance of disciplines, and usually
lack adequate budgets. In many cases there is no planning or management to dircct the
scarce resources available toward the most appropriate research priorities.

A first step in strengthening the national research system is for the political and
administrative leadership to realize the importance of this system for the economic
development of the ccuntry. But recognizing the need and granting the funds are not
enough. Governrnents, together wich scientists and other agencies, have to take an
active role in planning and evaluaving the research, although the research community
will actually manage the research effort. There 1) >3 been little analysis of the issues of
strategy. planning, organization, and managen.cnt of agricultural research in deve-
loping countries.

Effective research management is the product of a unique combination of expe-
rience, insight, will and personality. I doubt that it could be taught. I would argue,
however, that these qualities could be enhanced and refined by drawing on the
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accumulated experience of research organization, management, and strategy that
has accumulated since agricultura! research became institutionalized (Ruttan
1982).

Planning is part ot management. One of the firat important books on management
was written in 1916 by a French enginver, Henm Fayol, who listed five basic funictions
of management: pianning, organization, command, coordination, and control (Fayol
1967). Although many books have since been written on managemerit, and the field has
undergone significant changes, these functions still form the basis of management.

A more genereal definition of management is given by Hulse: “ ... management com-
prises the planning, organization, and productive application of available humanmn,
financial, and physical resources towards a defined purpose” (Hulse 1977, voi. 2, .
101). Hulse also points out that few natural scientists become senior managers, partly
because of a belief that those who can do research can manage and partly beiause there
is a lack of training in research 1management. This lack can be explained by :he
historical development of management studies and the philosophies underlying it. Most
studies are based on analyses of industrial management, and are oriented towvard
material gain since the goal of industrial management is greater profit. For research
organizations that are not coatrolled by the profit, motive, it i3 often more lifficult to
determine tLe nature, scope, and limits of the management function.

A similav stateinent applies to research planning. For public entities this process is
much more influenced by pelitical pressures, limited public resources, and manpower
consiraints than it is in industry. Agricultural regearch in developing countries
depends to a large axtent on pubiic funding, whereas in developed countries such as the
United States, only about one third of this ressarch is funded by the public sector. This
implies tl ~t the public 2ector and the forces influencing it exercise strong control over
the direction of agricultural research in the Third World. Research planning not only
has to fit the overa:l objectives of ihe national and sectoral plans but, also has to fit
available resources, such as manpower and racilities, into the national plan. This is no
sasy task and requires the research manager to be a politician, scientiss, and manager
simultaneously. S3ystematic crganization of planning is necessary, and the supply of
knowledge to it strengthens the -~anager's judgment, leadership, and vision.

Plann.ng is a continuocus process of making managesrial decisions 3ystematically,
organizing systematically the efforis needed to carry out these decisions, and mea-
surir.g the results of these decisions against the expectations through organized,
systematic feecback. The first ster in planning is tc ask, “If we were not cominitted
to this today, wculd we go into it?” If the answer i3 no, the question is: “How can we
get out—1fast?” (Drucker 1974).

Thus, the management and planning of agricultural research are closely linked at the
operational level, buc they also reinforce each other at the policy level. The planners of
this seminar recognizad that discussion of some of the important aspects of regsearch
planning and manageman* would help to improve the process.

THE SEMINAR
In September 1982 the Economic Development Institute (EDI) of the World Bank and

the International Service for National Agricultural Research (ISNAR) sporisored a
colloquium in The Hague on training needs ir. national research planning and manage-
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meany. It was determined that training should be specialized for sach level of staff in the
research hierarchy: new entrants; project leaders; directors of research institutes; and
directors gen~ral of reseercly, who are responsible for their countries’ agricultural
research. EDI was asked to hLold at least one seminar for directors general. This first
seminar was conducted from Ociobar 31 to November 10, 1983, to provide a forum for
exchanging experiences and discussing approaches to, and policies on, selected issues
in the planning and management of agricultural research.

The Program

Before the seminac, the participants spent three days learning about the work of the
Consultative Group on International Agricultural Research (CGIAR), which was
meeting during the firet part of thie seminar.

The first day of the seminar was devoted to a description and discugsion of the Bank’'s
and ISNAR's involvement in agricultural research. The seminar itself focused on four
main subjects broken down into two subtopics each. The topics chosen were con-
sidered the most important which could be discussed within a ten-day time limit.

0 Setting Priorities for Research
- Research Allocation
Applied or Basic Research?

® Research Structure and Orga:i:ization
The L.nks between Research and Extension
Agricultural Research Councils

® Finance and dvaluation
Financial Management of Research Programs
The Evaluation of Research Programs

® Maneging Human Resources
Manpower and Financial Constraints
Staff Retention, Motivation, and Training

In this seminar, the major emphasis was on discussion. Main speakers and two
respondents were selected to open each session. Although not gpecifically required,
most of the main speakers prepared a paper on their presentation for this volume.
High-levei Bank and ISNAR staff helped to conduct the seminar by chairing the
individual sessions.

The Particir ats

Twenty-two participants from twenty-one developing countries and four international
mnstitutions plus one observer attended the seminar. Except for three professors who
are active in research management training, the participents are leaders in their
countries’ agricultural research. These seninr-level managers ae responsible for stra-
tegic decisions and target-setting and are usually concerned with the processes of
setting goals and monitoring task performance rather than with the actual implemen-
tation of tasks in the field. For this reason the seminar concentrated on topics con-
cerned with decisionmaking rather than with teaching the methodology of planning
and management,.
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Theres was a wide variety in the research experience and problems of the participants.
While this would have suggested regional groupings for seminars, the d'versity of
backgrounds proved a great stimulant for discussion and learning and outweighed the
commonaility of experience that would have been obtained in regionalized discussions.

Main Findings

Some of the main findings of the seminar have policy implications, and others
suggest gaps in knowledge and indicate the need for future work and analysis.

For “Setting Priorities for Research” and “Resource Allocation,” there does not seem
to exist a methodclogy that would help research decisionmakers to set, cbjectives and
monitor the implementation of these objestives. This need was widely felt by partici-
pants, and a quick review of the literature did not reveal guidelines on how to solve
that problermn. Since the issues are very closely related to the specific circumstances in
each country, it would probably not be possible to provide a methodology applicable to
all environments. However, agricultural faculties, international research institutions,
or aven organizations such as the World Bank, which are involved in agricultural re-
search, should use their experience to provide a methodological framework for estab-
lishing research objectives in developing countries. Although setting priorities or
objectives is very much influenced by local conditions, including poiitical influences and
pressures, a useful training exercise would be to prepare a case study that would
consider these 1ssues and serve as a background fer evaluating the problem.

A lively debate developed during the discussion of “Applied or Bagic Research.”
Obviously there is a problem of definition, and again the literature is quite vague on
this topic. But the problem goes beyond finding definitiorn.s. It very much requires an
analysis outlining the prerequisites for doing applied or basic research and its impli-
cations for staff ana financial requirements and training. There was a general, but by
no means unanimous, agreement that developing countries should concentrate on
applied research. Many suggested that basic research should be left to international
research institutions. But what effect does such a choice have on the intellectual
research capacity of a country? Some answers are provided, but the evidence is not
conclusive,

Discussion on " The Links between Research and Extension’ divided the examination
of this field into two approaches: the dissemination of research findings and the
discovery and transinittal of farmers’ problems to the research institution for research.
There wae little argument that one of the primary tasks of the extensior service is to
disseminate research findings, with research personnel playing a secondary role, if any,
in this process. Opinions clashed on the role of the extension service in cormnmunicating
to the research establishment problems for study. Most of the participants had strong
convictions that the detection or communication of researchable problems at the farm
level should be the task of research personnel. Alth.ough there havn been several
conferences on the extension service and related topics, the issue of communication
between farmer and researcher has not been fully covered—or, shail we say, publicized.
The high-level research decisionmakers at this seminar, at least, were not aware of it.
This may be a worthwhile and rewarding topic for future extension seminars.

Not many of tre participants believed that extension personnel should concentrate
only on technical subject matter, as, for example, the training and visit method. The
participants conclided that administrative services, such as credit evaluation, were
also the task of the extension service; extension personnel, its leaders, and organiza-
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tions involved in research would probably not agree with this opinion. Thus, there Is no
consensus among researchers about the duties and objectives of extension services,
Future seminars on extension should consider thisg in selecting topics and participants.

The discussion on “Agricultural Research Councils” moved along without great con-
troversies, partiy, no doubt, pecause many participants had limited or no experience
with this form of research organization. There wis 4 consensus that, agricultural
research counerls howve the potential Lo improve coordination and to aet as a forum for
discussion nnomng tlw agencies and organizations involved in formulating and exe-
cuting researciv At the sine Lure, it was pointed out that the coordination of regsearch
etforts was '\'v':‘}: mueh influenced by political and other pressure groups, which may
Invatidate *he dood oifices of research councils. This topie 1s very country-specific, and
it is (,.uu_mrm thut new couneils will be gstadlished in countries that do not already have
tham. Future research cemnars should probably consider this topic on an “information
only” bauis.

During discussions on "Financial M anagement of Research Programs’ the lack of
fands was, of course, o recurringe heme. Related to this is the problem «f tightness of
funds, which allows Lt by and freedom. The 1ssue that caused most concern
was the timing of funding, paruoniarly L requirement in most countries 1o use funds
wWithin a specific tiine, This canses ;—-[;fﬁciétl problems in agricunltural research, which

Is along-term activity with miay unforeseen risks cropping up along the way. One of
the risks is Lhe practics of fovernments ot cutt Ling tiinds oven atter they have bean
allocated. The shortage of mMinds 1o presents seriots constraints on taring staff and on
the conditions under witie! they are emploved. In the end, that affects the quality and
volume of the research eftor,

“The Fvatuation of Researe™ Programs” was another topic tor which the lack of an
apprepriste tethodology was sirongly relt. Although everybody ugreed on the impor-
tance of evaluaiing researchn chere are fow experienced staff to do it. 11 the design of
evaluation procedins and the selection of staff there are Serious shortcomings.
Obvicuely this 15 un areq where institutions sudh as the World Bank would find a fertile
field for training activities.

in the se

s2ion TManpower and Financi=l Constraints” the erfects of the lack of funds
and interrupcion:s o allocition were the ma:m topics. ¥or some institutions 60 to 90
percent of the total by, ng L ls spent on salaries. This severely restricts the ability to
maintaein amd nnprove regsarch facilities, and has dewrimental cornsequences for
planning res:sorch, partie JIgmly ong-term research. The shorvage of funds also impede.,
the ability of rescarcih directors to pay remunerative salarics. As a result, well-qualified
staff are unwilling to join the research service, particularly if Ligher salaries are
offere? in private industry. The low salary structure together with conditions of
employment rmake it difficult to entice scientists studying or working abroad back into
the researcn service of their home countries.

Difficulties in prefinancing project expenditures and sudden cuts in fund allocation
severely interrupt operutions in many research stations. The Bank recognizes this
problern and s conssquent.y financirg recurrent costs during the devalopment period
and, in a special program, will provide a large proportion ot financing in the initial
phases of resecsrcl projecrs. which tapers as the nroject nears completion.

The discussion on “Staif Retention, Motivation, and Training” concentrated on staff
planning, quaiifications, and difficulties in staff retention. The advantages of training
abroad are well recognized, vut this method of education is not without. nitfalls.
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Graduate study to the doctorate level, for example, should not become an end in itself,
since many tasks in the home country can be carried out by masters-level students,
whose experience cutweighs the level of their degree. Many participants believed that
the content of training at overseas universities does not meet the requirements stu-
dents face in research institutions in their home countries. The lesson to be drawn is
that overseas education requires careful assessment and evaluation to avoid misuse of
resources. Most agreed, however, that there was comparatively little enthusiasm among
prospective graduate students for study at local universities. It was not clear if this was
because of the paucity of the training trograms at home or the attraction of the
shining lights abroad, but in the evalvation of each case this issue should be examined.
It is no secret that study abroad reinforces the already existing desire of many research
workers to find a more lucrative and, many feel, more satisiying job abroad. Appeal to
patriotic duty sometimes helps to reverse that Inclination.

ORGANIZATION OF THE VOLUME

This symposium volume is designed for the persorn who reads from cover to cover as
well as for the one who reads bits and pizces. Each part stands on its cwn but is linked
to the others. The volume s divided into five parts, following the organization of the
seminar. Each part begins with an inti1oduction to the subject and contains two
sessions. Fach session contains an introduction, the main paper presented by a partici-
pant, a detailed accournt of the individual comments, and & brief summary of the
comments. It was considered worthwhile to include such detailed commentary since it
allows the reader to relate the opinion of a particular country representetive to a
particular topic. The comments are rnot presented exacily as they were made during the
seminar. The transcripts have been edited to sliminate redundant comments and to
emphasize the important ideas and themes that emerged from the discussions.



Session 2
Opening Remarks

THE WORLD BANK AND AGRICULTURAL RESEARCH
John K. Coulter, The World Bank

The Bank's investment in, and support for, agricultural research is relatively new.
There was a strongly held belief in the 1950s end 19603 among many agencies involved
in agricultural development that the technolcgy for improving agriculture was already
available and that the most important neec was to provide the investment that would
bring thes2 technologies into production. This was only partly true. For crops such as
sugarcane, rubber, and oil palm, there had already been very large increasss in yield
from applying new technology. Some of these increases were quite spectacular. In
rubber the yield of seedling stock was about 300 kilograms per hectare in the 1920s. As
a result of the research started at that time, many estates using the improved clonas
and other management inputs were averaging 1,500 kilograms per hectare in the
1960s. There were also examples where research had saved an agricultural industry
from disaster; the research on disease resistance in cotton in the Sudan i: an example.
Even in food crops there had been some improvements, but the advent of the short-
strawed, nitrogen . esponsive varieties of wheat and rice in the 1960s was the greatest
innovation in food crop production. Given the right inputs of fertilizers and irrigation,
these varieties began to have a great effect on yield

A more recent happening that has increased the Bank's resolve to strengthen re-
search is the evidence from a wide range of agricuitural development projects which
shows that the lack of improved technology can nullify the effect of agricultural
investment. At the CGIAR conference, the director of the International Focd Policy
Research Institute has drawn attention to the significant role that improved tech-
nology can play in improving production. The experience of the World Bank supports
this view. The Bank has been investing heavily in extension systems and, in the
implementation of these systems, the lack of Improved technology has often been pin-
pointed as a significant constraint to improving agricultural production.

Bank Investment

All of this is by way of saying that the World Bank is a latecomer to the scene of
investing in agricultural research. Our first national research project was started in
1970 in Spain. Indeed, this is the only national research project for which there is a.
rroject completion report and consequently the only one for which there is an ex-post
assessment of performance. A few others are almost or Just completed: the MARDI
(Malaysian Agricultural Research and Development Institute) project in Malaysia, the
first research project in Brazil, and the first research project in Indonesia. Other
projects are described in the Bank's policy paper on agricultural research (World Banl:
1981).
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Tn the three years up to June 1983, the Bank has besn involved in agricultural
research in four areas:

© National research projects
® Research components in agriculture and rural development projects
® Fducation projects with an agricultural element

® Grants to the international agricultural research centers (LARCs) through the
CGIAR system.

National research projects. During 1981 to 1983 the Bank financed eight national
research [ pPOJeCtS in Thallaud Brazil, Nepal ‘emphasizing extension), Pakistan, Senegal,
Yemen Arab Repubiic, Peru, and Colombia. Several of the participants in this seminar
worked on these projects and indeed did much of the work in getting them started. The
total Bank loans ana IDA credits for these comes to about 261 million doilars and the
total project costs to about 730 million dollars. All the projects focus on goal-oriented,
multidisciplinary commodity programs, and research-extension linkages, training and
technical assistance, and institution building are important elements in all of them. At
least one of the IARCs collaborates with each project.

Research components in agriculture and rural develormenr projecis. buring 1981 to
1983 there were some ninety-four dgmculture and rural development projects with
research components—about 40 vercent of all such projects. They are found throughout
all the agricultural subsectors. The largest number are in rural development projects,
but they are found in torestry, livestock, and even credit projects. The only subsector
missing is fisheries. Research components are found in all regions and in forty-eight
countries. Typically they are very small, with 40 percent amounting to less than 1
million dollars and 95 to less than 10 1nillion dollars. Most research components
finance both institution building and individual research programs. Some finance
technical assistance, and a few finance training. Most focus on adaptive and applied
research.

Agru,ultural compornents in eaucation projects. One agriceltural component of an
educetion pr OJeCt that in China—is very much larger than any of thie others, It is an
effort to set up a national rice research institution modsled to a large extent on the
International Rice Research Institute (IRRI). The other five are in Niger, Egypt,
Ethiopia, Syria, and Kenya, with the last aimed at upgrading graduate and postgraduate
education in agriculti. e.

Grants to TARCs. In FY81 support to the IARCs amounted to 14.6 million dollars, in
FY8R2 to 16.3 million dollars, and in FY&3 to 19.0 million dollars. Since all of the
participants have had contact with thiem and indeed sevsral are on their hoards, I will

not discuss these any furcher.

What the Bank Has Learned

Since most of the Bank's investment in the agricultural research subsector is rela-
tively new, there is still a lot to learn. There are, howsever, a few areas that need special
thought and attentiorn.
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Financial resources. The problem that must be foremost in nearly every research
managér’*s_fr‘ﬁﬁdvi‘é that of financial resources. However, it is not only agricultural
research in the developing world which has this problem. Very few research institu-
tions, at least in th~ public sector, had to make budget cuts in tr2 past, and they are
finding it a very pa11ful and very difficult exercise, especially as the easiest way—not
filling vacancies--d.storts the distribution of staff skills. For a variety of reasons, all of
which are familiar, money is very scarce in nearly every research program. It can be
shown that successful research has a very high payoff, but nevertheless it is always
extremsly difficult to persuade the political paymasters that it is a better investment
than some highly visible and politically attractive alternative.

The problem that concerns the Bank, as an investment agency, is the ability, and also
orf course the poiitical willingness, of a country to carry the operational costs once
Bank project funds ceage. It, is relatively easy to invest in bricks and mortar for new
experimental stations in laboratory equipment and vehicles, and in training people,
but these can add up to a formidable financial burden when the project training period
is over and the government must take over full responsibility for funding. Adding to the
diftficulty is the fact that the payoft for research comes usually well after a projact is
completed and ivestment tunds @ oo dishursed — perhaps even ten or fifteen years after.
There are 1o easy answers 1o thess dilemmas, as they are a function of the nature of
research. The sight ol broken-down cauiprment or unused experimental stations is
urdikely to persuade any politician to supporn investiment in research. The situation
also suggests that we should look beyend governments to the agricultural industry
itseif for help to carry the burden,

Relevance. The relevance of research to farmers’ needs is a somewhat vague, all-
emoracing eovcorn, which can have many different mr.anings. Researchers themselves
seldom decide that researclh is irrelevant: after all it hes relevance to something, if only
to the promotion prospects of the researchers. Relevance is a concern often expressed
by development agencies and sometimes by politicians and extension workers. Tt
represents a new point that has led to many proposals for change—for the development
of farming s"stems ressarch, for greater emphasis on on-farm research, and for the use
of economists and sociologists in agricuitural research.

What it really amounts to is th2 problern of ceciding on prioritias, and this is where
many of the difficulties arise, ror research managers have many pressures and are
pulled in many directions wher: deciding on priorities: their research workers want to
do things that interest them and naturally wish to further their caresrs, politicians
want therm to solve the problems of their particular araas, urban dwellers want cheaper
food, and the minister of finance wants more EX¥POrt Ccrops or wants new crops to open
up & new rarket or to substitute for imports such as treaa wheat. The list of pressures
is endless, including those from the World Bank and the International Monetary Fund.
Thus, there is not a unique answer tc the concern that research be relevant. Rather
there are several interests and priorities, and research must focus on, and be relevant
to, these and also must focus on those problems whicli can be solved through research.

Rainfed agriculturs. There is increasing discussion about the problem of rainfed

agriculture, particularly the improvemant of rainfed annual crops. T'his is & very
difficult problem, arid. although it is being highlighted in Africa, let us not forget that
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something like 78 parcent of the agricultural area in India is rainfed and that by and
large many of the poorest farme»s in the world are in agricultural zones that depend on
rain.

In irrigated agriculture the research problems are generally not so difficult, the
probability of a successful solution iz therefore higher, and, when the solution is
applied in the farmer's field, the effect on production is likely to be higher. In rainfed
agriculture, hcvrever, where agricuiiure is more susceptible to variations in climate, Lhe
problems are more difficult, so the probability of a successtul solution is less—and even
then the applicaticn of s:ccessful solutions is likely to have a smaller effect,

In the developing world, much cf the increase in production for rainfed agriculture
has come from the cultivation of additional land. Likewlsse, in the United States, the vast
exports of grain in the late nincteenth and early twentieth centuries came from land
expansion. Land is becoming szarcer, however, and by the end of this century many
countries will have largely exhausted the supply of new land for cultivation. The
problems in rainfed agriculture are crucial, and they will require ingenuity and long
hard work ror regsearch to devise usefu) solutions.

Trained staff. After money, shortage of trained staff is perhaps one ot the most
common problernq in research systems. This is related to the relevance of research and
priorities in that while there are obvicusly absolute shortages, there are also relative
shortages—shortages brought about by asking research systeras to tackle too many
things at once. Bveryone strongly supports the idea of inore and better training, but
there is nonetheless o great deal of room for thought on how best to utilize trained
staff. One problerm is that research managers often have little flexibility in how they
employ staff. They may have a trained plant pathologist when in reality their tirst need
is for a trained soil scientist—or vice versa. In addition, there are usually too few
support staff. Development and utilization of staff are indeed very important topics.
There may be a fow widely applicable principles which over time can be explored

Links hctween IpSCf‘I’Ch and e_delp{or} From what one reads and sees, there apnenrs
the one hand to .11 sten to extenswn services, the research sister is the beautiful qu
spoiled member of the family—beautiful because so many gifts in the way of better
salaries and better living conditions are heaped upon her and spoiled because she goes
her own way without regard to family obligations. Cn the otier hand, researchers
regard extension agents as too obtuse or too perverse or even too idle to take advantage
of their bright idcas. This is an exaggeration, of course, stated to make a point and tc
raise a question of why research and extension staff do not talk to each other more
freely. If they cannot communicate informally, how will they do so when they are
obliged to worx together in more formal arrangements?

Coincludiny Remarks

This brief survey is neither comprehensive nor deep, but indicates some current
issues of concern within the Bank. At the end of the day, however, it is quelity abovs all
else that counts in ressarch. To illustrate through an analogy: one may travel along a
poorly bulilt road and yet reach one’s destination, albeit at great cost in time and
personal discomfort. In research, howevar, poor quality is worse than useless; it may be
misleading and may cause the farmer to do things that lose money and, perhaps worss,
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daily reeds. Thus, despite all the problems outlined above, we must find the ways and
means of performing high-quality research: research that is directed at priority
problems, research that will have an effect when it is applied, and research that the
country concerned can sustain financially.

ISNAR AND AGRICULTURAL RESEARCH
William K. Gamble
International Service for Nationa! Agricultural Research (ISNAR)

This meeting provides an opportunity for the leaders and representatives of national
agricultural programs to discuss issues of general coricern and to seek ways to work
more effectively for a more productive and efficient agriculture. It also prcvides an
opportunity for ISNAR to determine whether and how it should work—on an individual
courntry basis or on a regional basig.

The Organization and Ralc of ISNAR

ISNAR began operating at its headquarters in The Hague, the Netherlands, on
September 1, 1980. It, was estaliished by the Consultative Group on International
Agricultural Research (CGIAR), on the basis of a recommendation from an interna-
sional task force, to hslp governments of developing countries strengthen their
agricultural research. [t is a nonprofit, autonornous agency, international in character,
and nonpolitical in nianagement, staffing, and operations. Most of its funds are pro-
vided by an informal group of approximatsly thirty donors: countries, development
banks, international organizations, and foundations that make up the CGIAR. ISNAR is
the youngest of the thirteen centers in the CGIAR network.

ISNAR is the only center that focuses primarily on national agriculturel research
issues and works with governments upon request on organization, planning, manpower
development, staff requirements, financial management, infrastructure requirements,
and related matters, thus complementing the activities of other assistance agencies.
ISNAR does not just diagnose the problem or constraints of a particular system. Its true
role is to work closely with leaders of the national systems to diagncse the systeins and
then, together with the national leaders, to identify solutions that are feasible con-
sidering the resources of that particular country. Once recominendations are made and
accepted by the leaders and decisionmakers of the country, ISNAK helps to implemernt
them. Diagnosis is only the first phase of what is expsected to be a continuing relation.

ISNAR's activities can be grouped in sgparate, but complementary, areas. Members of
the interdisciplinary staff work as a team, and all senior officers participate to some
extent in all the areas. Programs in each area help sharpen and extend the growing
bage of knowledge about national agricultural regearch, and ali activities faed back to
that basge, thereby improving the total capability of ISNAR to help strengthen national
agricultural research systems.

There are four main areag of activity at ISNAR:
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® Review, diagnosis, planning, and continuous cooperation with national agricultural
regearch systems in developing countries

® Research on organization and management and on the performance of agricultural
research systems

® Training and conferencss

® Communication and information.

Work with national agricuitural research systems. ISNAR's work with national pro-
grams often concefﬁé t“heﬁdév‘el—aﬁrmriant of research programs, research organization,
management, and staif development, all of which require several years to develop and
reach measurable results. Thus, it is too early for any visible effect attributable to
ISNAR programs. Steps in the .onger chain of events require close and continuous
working relations with national systems. To date ISNAR has established working
relations with approximately twenty national programs in Africa, Asia, the Pacific, and
Latin America.

Research. Research within ISNAR has two primary functions: to obtain a solid
information base for its own use in advising national agricultural research programs
and to develop au information base that national research programs can use as a guide
for themselves based upon the experience of others. To carry out these functions, the

research section is guided by five generalized objectives:

® To test methodologies that measure tae output and effect of the research systermn
and determine its productivity

®To describe forms of organization or structure that are weil adapted to differing
circumstances for national programs

® To describe resource management practices and procedures used in successful
gystems

®To describe productive linkagez among elements within national programs and
among naticnal and internaJional institutions

® To conduct periodic inventories and agsessments of financial and human resources
uged in selected national systems.

Trairnin? and conferences. The training and conference activities within ISNAR are
carried out in three main areas: management training to assist naticnal agricultural
regearch systems developing thie maragement skills of their personnel; manpower
planning to help determine manpower needs for efficient program operation; and
conferences. Its strategy and program are complementary to, and dependent, on, the
other three principal ISMNAR program areas—review, communicationg, and research.

Management training includes analysis of management tralning needs for national
ressarch systems and support for courses that address those needs. Six subjects have
been selscted for special attention: program planning, budgeting and finance, personnel
administration, information cystems, program evaluation, and sfation management.
These subjects are reflected in this program. I3NAR collaborates with institutions in
organizing and presenting courses on research managsment training and gives con-
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siderable emphasis to preparing materials and developing curriculum. It also carries
out vhis work indepsndently.

In manpower planning ISNAR works with national leaders on recruitment and career
planning within agricultural research systems and on analyses of conditions of service
for agricultural research staff.

ISNAR organizes and supports conferences either on its own or jointly with other
organizations, both to bring together research leaders to discuss common problems and
to encourage these leaders to develop cominon responses to shared challenges.

Communication and information. The staff engaged in communication and informa-
tion at ISNAR work with other ISNAR staff to develop communications materials for
ISNAR and to work with national agricultural regsearch systems on information
management.

ISNAR is a relatively small organization by most international standards and is
expected to remain relatively small for the next several years. In the face of virtually
lirnitless needs for strengthening nationai agricultural research systems, ISNAR recog-
nizes that it cannot work with all countries nor respond immediately to all requests.
Systems building is a complex and often delicate process, which must take into acecount
factors such as economic, sozial. cultural, and ecological izsues as well as human and
financial resources. To best serve national programe, ISNAR's professional staff of
about twenty to twenty-five people, plus seme zecusultants, is first trying to build up its
understanding of the problems and its institutional memory before expanding the size
of its staff and the scale of its activities.

The Role of Agricultural Research ir Development,

Agricultural research is an integral part of the process of agriculiural development
and should not be looked upon as a separate entity to te carried out at isolated research
stations. It must be an active part of the development process. It 1nust e concerned
both with the problems and the constraints that are vital to the livelihood of the
farmers who produce agricultural products and with the use of the agricultural product
and the inputs used to produce it.

Agricultural research is not confined to planning and executing research and com-
municating research results alone. It links back into the national planning and forward
to serve the farmers.

It has been well demonstrated in many places that where the role of agricultural
research is duly appreciated, and where the programs of research are organized and
menaged with a focus on national objectives and farmers' requirements for improved
teciinciogies, agricultural research can contribute very effectively to the development
process.

Before looking in greater depth at agricultural research, one must determine whether
a nation really wants to develop its agriculture. In a great many developing countries
agriculture is the most important sector, and it is essential to make it productive.
Agriculture does not stand alone, hcwever, but must be viewed as one sector within the
total economy, and the overall agricultural policy must be determined within national
policy goals.

A clzarly detined agricultural policy with a firm commitment to science-based growth
is an essential prerequisite for defining a national agricultural research program. Such
& policy will assign clsarcut responsibilities to research and will help to determine
research priorities. Unfortunately the policy framework for agriculture in many coun-
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tries is neither stated nor developed to the point required as a reference foir agricul-
tural research. At an even more basic level, the cornmitment to overall agricultural
development ig crucial. It is not sufficient, as 18 now the case in many coun:ries, for
political isaders to stute that “agriculture is the priority of priorities.” What is required
is a policy that incorporates tangible support for the agricultural sector.

The goals that many nations find desirable for their national agricultural research
system can be described as three broad objectives:

o To make gvailable to governments, in an appropriately interpreted form, the
information needed to form retiable agricultural deveiopment policies and plans

@ To make available to farmers, in appropriately interprsted form and through
appropriate channels, the detailed agricultural production information (including
economic and social implications), based soundly on adaptive research at the
farmer's level, needed to plan and implement the production of crops and livestock

& To develop and maintain a group of well-trained, competent scientists in appro-
priate disciplines in research, in problem resolution, and in interpretation of
navional and intern itional scientific advances for the benefit, of national
development.

A close examination of (hese can help to clarify the role of research.

Responsibility to the government. Governments are interested in development and in
visible results. It is essential Nf‘(rjfwa_éovernmom to assure itg constitutency that its
money is being well spent. Agricultural researchers must develop the information
base for agricultural develcpment plans and not come onto the scene late ‘n the
process and be asked to implement research after projects have heen formulated and
commutted—then discover that expensive plans are unrealistic an” that the set goals
cannot be achieved. There are many examplas in which considerable losses on
projects or project failures could have been avoided if appropriate research had been
conducted befere the project had been finalized

Related to this issue is the question of who benefits from agricultural research. A
great d=al has been written about the benefits of research to the farmers, and in recent
years several studies in various countries have estimated returns on inwvestment for
certain types of research from 20 to 90 percent a ysar. But not only farmers benefit
from productive research; the consumers benefit as well through lower food costs,
better nutrition, a more reliable food supply, and satisfaction in national accomplish-
ment,.

Government plannsrs are under pressure from various sources to set targets to
achieve certain national goals. However, they also are under pressurs to produce plans
and targets that are realistic anv well documented. [t is esgential that agricultural
research provide government with appropriate, reliable, interpreted, and well-docu-
mented information on the present agricultural situation, it8 potential, the time
frame needed to achieve the potential, and the human and finaneial reso.. ~as
required (and available within the ~2untry) to achieve the potential. The government
must have the best information possible on opportunities for successful development
and on the potential dangers and limitations in technical details of any proposed
plansg. This information may be based on direct experimsntal work, on che implica-
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tions of survey data cn the natural resources of the country or market potentials, or, ‘
more frequently, on the sound professional interpretation of world knowledge of
agricultural science in relation to the needs of national development. The agricultural
research service should be the best source of such information and should be linked
with developing planning and the agricultural policymaking, with a significant voice in
the process. By the same token, it should be held answerable for ite advice.

Resgponsibility to the farmers. The escond goal of agricultural research concerns its
responsibility to the farmers. The adoption of improved technology by ‘arn.ers is one of
the most important products of agricultural ressarch. For this to ocour, tt.e tarmers
and the conditions under which they opsrats must be the key variables for any research
effort. Translated into operational practice, this means that more time and effort need
to be spent in understanding, interpreting, and documenting farmers’ circumstances
and in actually conducting research in farmers' fields than has been the case in most
countries. This requires the active involvement in research programs oy all three
parties concerned: the researcher, the farmer, and the extension worker.

I have first emphasized research that solves problems and produces improved tech-
nology for immediate use by farmers. This role is important in all countries but is of
greatest importance in developing countries with scarce resources of both expertise
and finances. An enormous amount of research has been carried cut or is being carried
out throughout the world The developing countries need access to this research and
its interpretation, and they nead the ability to test and adapt it to local conditions.
Often for fallure to spend a few dollars on international journals or on travel funds
for scientists to participate in international mesetings, a nation loses access to
relevant research findings that could accelerate its development and agricultural
growth anrd save both tims and monsey. Whenever the number of research scientists in
& country .8 small comparcd vith 1ts needs or where finances are a serious con-
straint, 1t 18 a very unwise saving to reduce access to the international scientific
community.

Agricultural research in a country with limited resources—and this applies to almost
every country—must make difficult choices. Even if a research organization concen-
trates to a large extent on applied research and on solving actual problems at the farm
level, it cannot cover every crop and every problem. There must be a system to
determine which are the oritical problems for immediate attention and which ones csn
walt and then to aliocate staff resources accordingly. This process is furthsr compli-
oated (or perhaps tlie decision is made easier) by the avallability of staff trained in
particular disciplines. When there 18 a shortage of steff or gaps of certain disoiplines,
one must look to shorv-run solutions. The first place to look is within the sountry in
other government departments, in educational institutions, or in the privat: seator for
the particular expertise needed to carry out a specific research project. If the
required skills cannot be found within the country, then the research organization
must seek suppors from an international agency.

There needs tc be a balance between short-term and long-term resea~ch in developing
countries, but the balance should be in favor of the short-term researsh. Even 8o, it 18
essential that some 'ong-range research be carried out to meet future needs. Such
research requires the same careful planning as does short-term research, but it is often
difficult to gain the administrative and finanocial support for long-range work. The issue
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in terms of problems of the client groupe. They also have the institutional flexibility to
adapt to changing conditions. In the successtul systemy, the researchers have usually
been involved in identifying the fariners’ problems and in delivering and introducing
the research prc.nt, eithier directly or in close liaison with the agency responsible for
this delivery.



PART II

Setting Priorities for Research

The issue of setting priorities in agricultural research cannot be analyzed without
looking at the development of science. The organizational framework of research, its
goals, scientists' conceptions of their work, anc even the funding process are closely
related to this historical development.

Agricultural science developed worldwide as a part of the development of colonial
empires and of the shift in perspective and lifestyle from subsgistence to capitalist,
farming, in which the purpose of the crop—cash rather than subsistence—dstei mined
orientation of the regsearch (Bush and Lacy 1983, p. 34). For example, ‘nuch research
wag done on smallholder cash crops, such as cotton and coffee Figure 1 illustrates this
procegs. The movement depended fundamentally on the concern of the farm or planta-
tion owners to control pests and diseases and to increase productivity. Local farmers,
particularly smallholders, had littie, if any, inflience on this process.

Since then, the goals of agricultural ressarch have broadened. Productivity improve-
ment still plays the most impozrtant role, but other considerations, sucl as social
science issues and management problems as expressed in farming systems research,
have widened the field of research. The specific needs of developing cmintries have also
gained more prominence and have influenced the setting of goals that emphasize
research on crops for food rather than for export. Although the need tJ establish
research objectives is recognized, little systematic work has been domns to explore this
process.

In the first place, it 18 not clear who should formulate the research objectives. Should
it be the administrators of public Institutions, including the government and elected
legislative bodies, or the scientists conducting the research, or the clients of agricul-
tural research through their agents, the extension service? No matter who the final
decisionmaker is, the prccess will not be perfect. Since agricultural research must he
carried out within the framework of a country’s economic, social, and technical priori-
ties, the public administrator may better urderstand these and be able to decide on
agricultural priorities accordingly. Administrators are susceptible to pressure from
interest groups, however, which may d/ ort, the Judgment of the institutional decision-
maker. IT scientists have a significant role in deciding on research priorities, their
choices are also not likely to be entirely unbiased. They are motivated by their training,
supervisors, aid, to a certain extent, the prestige that is determined by journal articles,
The way in which farmers or the extension services can influence the determination of
research priorities is controversial and by no means resolved. It appears, however, that

Note: W. David Hopper chaired the two sessions in Part 11,

21



22 Setting Prioritics for Research

Figure 1. The Worldwide Development of the Agricultural Scierces
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usually these two groups play a lesser role in determining priorities than do the
scientists.

Agricultural research priorities are closely determined by a country’s social, eco-
nomic, and political circumstances. These not orLy depend on agriculture, but also
involve the development of the economy in general. For example, in many countries the
dynamics of rural and urban development put great stress on Improving the supply of
food to feed the growirg urban population and to generats higher income for the
agricultural sector to increcase agricultural output even furthar. Obviously, in such a
case, food production and distribution would play a significant rele in setting research
goals, a development that is recognized and treated by the international research
services, particularly the Consultative Group for International Agricultural Research
(CGIAR), which is almost entirely involved ir: research on food production.

If the rural sector, especially the rural poor, 18 the main focus of the research,
nutritional espects and soclal returns would »e the most importent considerations in
setting priorities. More economic topics are involved if problems of farm productivity
are concerned, which puts emphasis on farm systems research. Having set these
overall objectives, the policies to achiieve these goals, such as introducing high-ylelding
vairieties and encouraging better use of fertilizer, have to be established to achieve the
broader aims.

Political factors come into play if research is directed toward specific groups of the
population or if priorities set by individual statses have to be considered. The latter is
particularly relevant if, for example, the importance of commodities in the agricultural
production pattern variss from state to state. Generaily speaking, in developing coun-
tries regional research priorities are ofien closely related to land settlement and land
tenure.

Although it may be comparatively easy to set research objectives in theory, practical
impedunents, such as funding, costs in relation to benefits, and readiness or timing,
often pose severe problems. For example, in India organized agricultural research
existed before independence, but few resources were devoted to developing high-yielding
varietieg to help ease the ever-growing food shortages because scientists did not
consider the time ripe for such research. High-ylelding varieties require fertilizer,
pesticide, and otLer inputs, but these were not avallable, and withcut fertilizer and
rontrol of water the benefits of research could not have baen realized.






Session 3

Resource Allocation

The allocation of resourcses and the justification for starting and continuing programs
18 very much the domain of thoge who manage the regearch. Rarely, however, does a
research institution have access to all the resources it neers, particularly {n devsloping
countries. Decisions must be guided by what the institutions can and must do them-
selves and what they can borrow or adapt from elgewhere. A research policy that seeks
to do everything 1s unlikely to succeed in doing anything. But how can research be
planned, and who should have the authority to do 80? Research policy, plenning, and
resource allocation are not simple technical exorcises that can be left in the hands of
research scientists and managers. Judgments about the priority of public ssctor gup-
port for agricultural research in relation to other demands for public resources must
evolve out of an intricate bargaining process between national legislative bodies,
executive agencles, and the research community. The political dialogue leading to
resourcs allocation should consider the costs and benefits of the decisions. Althcugh
these processes have been rslatively well developed in some industrial countries, this is
not the case in most developing countries, mainly becsuse of limitations of data. In
these countries only rarely is there a methodology to evaluate decisions on resourcs
allocations that are based on limited data. The framoework for negotiating and racili-
tating the allocetion procsss is also usually not established, and many of the decisions
have to be made orn an ad hoc basis, influenced by political pressure groups, funding
agencies, and ressarcners.

In planning research there are three main questions that have to be answered before
resources can be allocated:

# What are the possibilities of success if resources are allocated?
® How long will it taka?

¢ What will scciety get in return for providing resources?

The first two quections are mainly addressed to the research community, which is in
a better position than government administrators to judge this 1ssuse, since the solution
depends largely on the available resources of existing knowledge, manpuwar, technol-
0gy, and facilities. It is also an important question affecting the decision of the
researchers to commit themselves to a particular projecr, since very few would be
inclined to do so if the prospact for success was small or the time rsquired very long.

Note: This infrcduction drew heavily on Ruttan 1982.
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A research program that has no deiinite timetable is likely to prove wasteful. Timing
is important for planning budgets, for coordinating with other research activities, and
for maintaining a sense of urgency so that the benefits are delivered in the allotted
time. Research projects have a habit of going on forever: it is much easier to decide
when to start than when to stop. Timing and monitoring are required to discipline the
research process.

The third question ot the value of research to society is difficult to answer, 1ot only
because of the lack of a suitable evaluation methodology, but also because it involves
value judgmer. "s. which are often subjective and change over time. For example, benefits
of agricultural research are no longer judged onlv on nrodnetivity retuinng ap nthap
technical input-cutput relations, but increasingly on their effect on distribution and the
environment.

Resources ior agricultural reseurch can be allocated four ways: among comrnodities,
such as rice, wheat, and beef; arnong resource categories, such as soil, water, and labor;
among stages or levels, such as industrial inputs, farm production, and processing; and
among disciplines, such as genetics, social issues, and nutritiorn. As explained above,
the decision about the distributive shares has to involve the public authcrities as well
as researchers. Both are subject to specific influences and inclinations. Public authori-
ties, including research aomiinistrators, tend to be demand criented and to favor social
and econumic otjectives. In contrast, research scientiste are more supply oriented and
glve more importance to the scientific or technical aspects of research; if left to
themselves, they woild allocate a greatei share of the funds to these fields. This
technical slant probabiy partly explains why this group does not deal effectively with
budget officers, legisiative committees, and special interest groups.

The political powar constelilation also influences the allocation process. Strong
farmer organizations favor research benefiting farmers, such as research to develop
techniques to increase productivity, while predominant consumer power groups shift
the emphasis toward social or distributive types of research.

Increasingly, research funds for developing countries are now being supplied from
external sources, such as the multilateral finance agencies or bilateral programs. Since,
in most cases, this kind of financial assistance requires the concurrent, allocation of
national resources--monetary, technical, manpower, and so forth—this development
not only tends 10 move the allocation process in the direction favored by outside
Interests, but it a’go ties up considerable natisnial resources.

The actual allocation should, of course, be made on the basis of relevant and accurate
data to support cost-benefit and input-output analyses. The weakness of the data base in
most develcping countries has already been indicated. Even if data are available,
however, this process should avoid being overly specific. Apart from the fact that this
makes allocative authorities suspicious, particularly wlien the research is a long-term
activity where input and output can never pe accurately assessed, it may also force
research authorities to a level of commitment that may reduce the flexibility that is
essential in the research process. In practice, many decisions are made by regearch
directors on the basis of years of expaerience and a gut feeling of how best to match
resources with what is scientifically feasible. To be overly precise would not be consis-
tent with this process and might even impede the research. However, gut feeling is not
enough. Priorities should be determined and resources allocated with the use of a
methodology that takes account of economic, social, and political considerations and,
most of all, the capacity and capabilities of the available research staff and facilities.
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MAJOR ISSUES IN RESOURCE ALLOCATION
Eliseu R. de Andrade Alves,
Brazilian Agricultural Research Corporation (EMBRAPA)

There are two ways to solve the problem of allccating resources for agricultural
research. First, the problem can be seen from society’s point of view. Mainly, why
conslder investment in agricultural research as a priority for the public sector? In
other words, one major issue is how to increass the total funds allocated to agricultural
research. This issue has been treatad inadequately in the literature. The second way to
treat the problem is to establish priorities for allocating available research funds. This
aspect has received considerable coverage in the economic literature. The following
discussion covers both aspects, emphasizing the ways to increase overall agricultural
research funding.

Identirying the Demand for Agricultural Research

Agricultiral research activities increase when the private and public sectors perceive

the need for new knowledge and demand the necessary new technology. As a result,

both sectors create research institutinns to supply the needed research services.
Tweo relevant questions can be raiced:

® How does demand for agricultural research emerge and grow?

@ T{ow can government te made to properly interpret this demand?

The demand for agricultural research is; different from, say, the demand for food since
there is no organized market for agricultursal research activities where a price and
relevant quantity can be estaolished. Still, the demand for agricultural research is
derived from the product and production factor markets.

Let us trace this process. Initially, in a glven country, there ig equilibriu:n betwesn
its populaticn and itg natural resources. The population is stable or grows in propor-
tion to the incresse in cultivated area. The technology is based on land and labor, and
technical change, if any, is not significant. In other words, as the demand for food
grows, the supply is increased by expanding the so-celled agricultural frontier. As long
as this is possible without increasing the production cost, there 18 no demand for
agricultural research and the resulting new technology. There may be pressure for
research from a selected group, encouraged perhaps by the developed countries, but
there 13 very little chance of developing agricultural research institutions. The existing
tradeoff between expansion, through bringing into production new lands, and in-
creasing productivity of culvivated areas favers expansion.

As the country grows, it changes. Industrialization develops, and some social ser-
vices, such as health, improve. Popuiation increages, wealth grows, and poverty de-
creases. Morc exports are nesded. Increased urbanization, resulting from the rural
exodug, creates a fast-growing demand for food, which the traditional food supply can-
not satisfy.

The following chain of events eventually creates a demand for agricultural research
gervices.

First, food prices rise in urban areas. Low-incoms groups, many of which have come
from rural areas, are hurt the most. Social disturbances become a real danger. The
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stabiiity of government and other established institutions is endangered. These social
conditions create an urgent need for agricultural developrnent.

Second, the expanding demand for food puts pressure on the cost of traditional
production factors, such as land and labor. The agricultural sector must struggle to
obtain higher prices and, cften, subsidies. There is a conflict of interest between
agricultural producers and urban consumers; between citiss and rural areas; between
new industry and traditional agriculture.

Third, exports of agricultural surpluses are diminished, which causes a balance of
payments problem.

Finally, the country must increase the productivity of land and labor. This means
using modern agricultural inpu$s to replace the need for adaitional land and labor. It
also means integrating biochemical techriology (to raplace mainly land) with mecha-
nized techinoiogy (o substitute for labor).

The increased cost of production, waich resulte from the growing prices of agricultural
inputs, causes producers to demand higher commodity prices. This leads the con-
sumers to react, sometimes violently, to the increased food prices.

Even though consumers, producers, and evén exporters have not consciously spoken
about agricultural research, the demand for en accelerated research system has been
created. But it is not easily recognized by the government.

In Brazil, the search for a sclution to the crisis that was provox.d by increased
agricultural prices went through the following stages.

First, an attempt was made Lo expand employment in new agricultural frontier lands
by building railrcads and, laier, through large highway construction schemes.

Second, storage infrastructure had to be built or upgraded to even the flow of gocds to
the market and to cut losses through spoilage. It has been estimated that 15 percent of
the commodities produced were lost. Decreasing this loss could supply a part of the
growing food demand.

Third, since the food shortages continued, the productivity of the land had to be
increased. It was assumed that a sufficient amount of knowledge existed to do this,
elther accumulated by progressive farmers or stored in the archives of the agricultural
research workers. Based on this assumption, & massive technlcal essistance and exten-
sion program was begun, inciuding large {nvestments in subgidized credit for modern
inputs and guaranteed minimum prices. At the same time, ressarch funding was
decreased, since it was azsumed that agricultural proeductivity would increase on its
own by activating this hidden reserve without a large investment in agricultural
research.

Finally, starting in the 1970s, it was realized that the third approach wo1d not work
and that only a systematic effort to organize and expand agricultural research would
procuce self-sustained growth of agricultural productivity. In other words, several
failures to increase food and other agricultural production through extension and
supervised credit were necessary before the real needs of agricultural research activi-
ties were fully realized.

As in Brazil, there are usually serious obstacles to establishing viable agricultural
research programs in developing countries that keep the appropriate authorities from
recognizing the signals of growing demand for agricultural research. Four examples of
such obstacles follow.,

@ Because of the low level of savings and a shortage of capital, investment priorities
have been oriented toward short-term projects that give immediate returns. In
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other words, it has been felt that investing and obtaining the return should be
done in the shortest rossible pericd. Such opportunities occur in the consumption
goods industry and in the expansion of the agricultural frontier. This policy
cannot include the investment needed to create advanced agricultural teclinology;
the ull cycle for that is rather long because research workers must be trained and
new technology must be develcped and then adopted. A research institution is Jjust
like a hydroelectric plant that initially requires time and investment to build. Once
constructed, however, the plant provides a continuous supply of electric power.
Similarly, an agricultural research system, after the initial period of training and
institution building, can be expected to produce a continuous flow of research
results. Some long-term research projects of great importance may, however, still
take a long time to produce results.

Another paraliel situation occurs in countries that have given high priority to
forced industrialization and, as a result, have invested all their savings in in-
dustries and services in the urban sector. Agriculture has been left to grow by
incorporating new land and additional labor: that is, the country has chosen an
extensive, rather than an intensive, way to increase agricultural production.
Agricultural research is perceived as a way to create demand for modern inputs,
and as requiring additional capital for agriculsural production and the allocation
of part of the savings to rural areas instead of to the urban-industrial complexes.
Thie is not considered a priority within the above-mentioned policy of accelerated
urban and industrial developinent.

Agricultural research needs human capital in the form of highly trained research
workers, laboratory personnel, and others. These types of professionals are in
short supply hecause graduate training has not been institutionaiized or is just
being established.

Proper institutional development of research systems requires paying salaries well
above the sxisting scales for most public service personnel. In addition, the ¢ost of
hiring foreign technicians may have to be included The political structure may not
tolerate a large salary difference within public service, however. Oncs the diffsrence is
institutionalized, political pressures may force the criterie for filling any high-paying
position to be allegiance rather than profsssional merit.

In addition, inflation may wipe out any establishied salary difference bscause of the
common practice of adjusting salaries at a rate below the actual level of inflation. Thus,
the community of ressarch scientists could easily be lost to the urban-industrial
complexes of developing countries or aven to the developed countries before they make
any significant contribution to their own country and its agriculture.

Even when the government is mature enough to accept increased salaries for its
research personnel, it may not he able to allocate additional resources for comple-
mentary expenses, such ag foreign specialists, outside training, and modern
research equipment. In this case, international finanecing institutions become very
important. During the past ten years, various bilateral and multilateral assistance
agenctes have learned how, and have accepted the need, to finance research. Still,
there is a long way to go befors the needed flexibility car be worked into foreign
grants anad loans given to agricultural research.
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Motivating Investment in Agricultural Research

How can the public authorities be persuaded to invest in agricultural research when
it becomas clear that the vertical (productivity) frontier represents a butter alternative
for increased production than the traditional horizonta: frontisr (the occupation of
new agricultureal areas)? The latter alternative may be based on opening new produc-
tion areas in far away and sometimes nonfertile lands with no infrastructure. Occa-
sionally, as in the Amazon basin in Brazil, rational exploitation cf nsw frontiers in a
different ecological sysiem depends on the results of new research. Quite often a
couniry has run out of new unexploited iand and has no alternative except to increase
the productivity of already cultivated land

It is important to malke snciety and decisionmaXkers realize that increasing agricul-
tural productivity will satisfy both consumersg and producers, will stop rising food
prices without diminighing the supply of food and related items, and al. ~ will increase
their country’s competitive position in foreign markets. Finally, it is essential for the
guccess of the overall development policy.

To change the traditional attitude of indifference, or even opposition, to research to
one of full-hearted support requires time, particularly when little has been invested in
education. Still, the only way is to start a program to edicate the people and their
leaders about the potential value of research and about the great need for building «
strong national agricultural research systam. Mobilizing the overall support ¢I society,
including the support of apscial interest groups, is the best way to assure thut re-
gources are continually allocated to a given activity like agricuitural research.

Building this support requires various activities, such as organizing debs.es at
universities and other sducational institutions, which generate continua: coverage by
the popular press. 8pesial seminars and other cultural activities may huve to be
organized, with consideration given to the special situation of each country or regiomn.
Some of the topics could be:

® Regearch as a means to improve nutrition and stabilize food prices

® Research ag a means ¢ improve the quality of foocd and reduce environmental
pollution

® Regearch as an instrument of self-reliance to decrease dependence on irmports

® Research as a way to increase export earnings; the agricultural surpluses
regulting from increasing productivity could pay for imports needed for develop-
ment programs

® Research as an agent tc redistribute income; changes in food prices affect mostly
the low-income population, so a decreased food budget will provide the largest
percentage of additional income for this group

® Research as a factor for social stability; food shortages contribute to inflation and
may result in public disturbances, which may affect the stability of government
and other institutions

® Research as a means to stabilize and increace rural income; better yields and
control of the environment will decrease the risk and stabilize production

® Research as an instrument to solve the major problems affecting the country; the
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linkage between the results of a research program and the great soclal and
economic problemns faced by the country is very important

Too often, this task of educating soclety fails upon traditional research workers and
administrators, who are not used to dealing with people outside the research institu-
tions. Poor communication tetwseen rasearchers and the general public may constitute
a significant bottleneck. Thus, these educational efforts should be undertaken by pro-
fessionals acquainted with sccial sciences. communic ations, public relations, and
politics.

Influencing the general public is a slow process, but work on special interest or
target grouns may have a faster payoff. These groups include people who hold political
and economic power and who influence the rrocess of allocating public and private
resourcss. Sinze the rescarch must be based on long-term financial stability, a support
base cannot be imited only o utoose J1 bhe existing power structure. Due attention
should be given 1o people who may eventually replace the current power structure.
Some special target groups are elected and appointed executives. including the cong ess;
the established press; sconomists and other social sclentists; military establishments;
church organizations; and producers’ organizatious and labor unions.

These groups can be influenced in various ways, such as:

® Preparing short and easily readable material showing the potential and actual
benefits of research
® Organizing special events with wide participation, such as inaugurating new

research units, releasing new cultivars, and other public activities

® Scheduling lectures by researchers and research administrators during various
public evants

® Organmzing visits and guided tours of research units with special emphasis on
research results

@ Providing special advisory services to selscted farms or whole regions
® Undertaking joint research projects with the private sector

® Developing special children's or studert programs, including specially selected
schools from various neighborhocds; parents can often be easily influenced by the
favorable responses of their sons and daughters

@ Organizing media programs on television apd radio, through popular newspapers
and magazine articles, and so forth

® Making a special effort, to establish good relations with those involved in res yurce
allocation and decisionmaking. such as state and federal officials, legisiators, and
others

® P.rticipating in academic activities, when possible, with university systems,
barticularly graduate training programs

© Organizing joint activities with international institutions that offer tect.nical and
financial agsistance 8o as to keep research in the spotlight for obtaining financial
and technical assistance when needed.
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Agricultural research orten is carried out in many public institutions without any
coordinating structure. In this case, it is advigable to establish a comnittee to coor-
dinate these activities. Individual efforts by each institution to get recognition may hurt
the whole system or may result in duplicated efforts and wasted scarce resources, such
as the researcher's time and money needed for experimsntal work.

The agricultural regearch system 1nust include two spectal groups in addition to
young and established research professionals. First, it must include professional jour-
nalists with established rejutations and access to communication media, who will help
to croate a good, dirsct coniact with the media and will advise the research community
on how best tc deal with 3 general public. The system rnust algo include economists
trained and experienced i macroeconomics, who will relate agricultural research to
aggregate, sectoral. and regional planning and to the relevant resource allocation
activities of various governmental and private organizations,

Finally, it is of paramount impaortance to have research workers trained and expe-
rienced in relating not only to professionals, but also to the general public. They should
be able to give talks and malke public appearances whenever possible and to present
their individual results without exaggeration, excess humility, or shyness. Tliey should
know how %o appear on television and radio, to give interviews, and %o prepare news
releases for the popular press. There muat be a continuous effort to promote and
recognize good research wcokers and to obtain society’s respect and admiration for
these professionais.

Bstablishing Researcl Priorities

Once enough resources have been mobilized, every effort must be mede to allocate
them in the most efficient way. There are various problems involved In astablishing
priorities to allocate resources within a research institution In mature and establishod
reseaich institutions with a tradition and a mission this precess is rather gelf-
perpetuating and has a self-correcting feedback system. The problems coms in new
organizations, whicih are in the process of insticution building and are searching for
the best alternative among variouws possibilitias, as well as identifying the target
groups. Here, the situation will vary from country to country and from one region to
another.

Countries with a large urban-industrial complex are preoccupied mainly with main-
taining the food supply for the urban population. Other countries tuat are trying to
keep their population in rural areas are concerned with !mproving psr capits income,
nutrition, and the fcod supply at the farm level. In other words, tha location of major
social prot’ ams &ind the current trends in population movement and migration rates
must be carefully identified. There are several implications of these situations for
allocating resources in ressarch.

Portfolio of research projects. Research projects must be selected that will help the
institution to get established and to grow. For thig reagon most of the projects selected
should be able to produce results that will potentiaily affect relatively large areas in a
relatively short time. Crops that have besn studied for a long time in both the developed
and developing countries are better to work with since it is possible, by adaptive
research, to obtain results quickly. If these crops ars cultivated in large landholdings
for export, confiizts of interest with the small farmers and consumers are likely to
occur. In additicn, these crops may not be considered a priority by the donor
community that supports the interests of the 3mall farmers. If the interests of con-
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sumers and small farmers in research are strong, the research projects will tend to
concantrate on the crops mostly cultivated by the small farmers for the internal
market. But in most cases thiese crops will not have been studied before, and conse-
qQuently the results will probably not come in the short run, which may cause the
research institution to be discredited. In selecting the research priorities, it is therefore
important to balance the interests of the bressure grou: . such as small farmers and
consumers, with the need to obtain results in the shortest period possible.

Welfare of the Lvl_rpgn@pgirrlgp_al populati@s; When the welfare of the rural population

is made the major criterion for setting priorities in agricultural research, the emphasis
on technology for the small farmer becomes obvious, given the larger number of small
producers. However, these farmers produce little, if any, surplus for the urban sector. If
the larger part of the total population, including most of the low-inccme groups, is
located in urban areas, the supply of technology to the low-income farmers may further
reduce the food supply and increase the poverty in the cities.

At the same time, there may be so much migration from rural to urban areas that by
the time technology for the small farmers has been developed, they may have already
migrated to the city, and there may be no more small farmers in a particular area to
use the new technology developed especially for them. Or these small farmers may have
formed a cooperative to use modern large-scale technology, and some may have grown
into larger farmers and may no longer be interested in small-scale technology. In this
case, the resources allocated to create technology for the small farmer may not be of
any use and may be considered to have been wasted. Thus, the existing trends of
population movement and the time needed to generate special kinds of technology must
be projected to obtain the proper mix of technology that will best serve all the social
groups involved at some future time.

Research must follow the historical trend of social progress and related technological
development and not go against the grain. The conflict of interest, if any, between large
and small farmers can be analyzed only in terms of the level of urbanization of the
country and the real objectives of economic development policy. In addition, research
institutions cannot neglect economically strong interest groups within commercial
agriculture who could influence the overall mobilization.

With the increase of urbanization, a new concern-—marketing losses between pro-
ducer and consumer--becomes a priority. These losses can grow so large that, for the
consumer, they may cancel out most of the increase in productivity of the farmers.

Development of new arable land. Some countries still have large potentially arable
areas but very little knowledge about their agricultural potential and limitations.

The benefits of research on the best way to cultivate these areas are not, obtainable in
a short time because agricultural activities have to be implemented first before one can
726 the actual fruits of regearch. There are always strong political pressures to develop
these areas. Thus, in Spite of their need to generate qQuick results, agricultural research
institutions have to get involved in long-term undertakings, which do not produce
immediate results to show to the public. There is a temptation to start the research in
new areas by first producing a detailed inventory of existing natural resources, in-
cluding photogrametric mapping, soil surveys, and a climatic data bank. This type of
ressarch work, however, does not, appear to the general public to increase agricultural
production Even though this work is essential, an immediate action program should be
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COMMENTS BY PARTICIPANTS

Moharned Bakheit Sa:d (Sudan)

Research scientists are in short supply in the Sudan. Inadequate research facilities
and declining real incomes encourage many of them to find employment in other
countries, and thereby reducec the supply even further.

It is essential to make society and decisionmakers realize the importance of research
and to persuade thsm Lo ncredase funding. In applying for funds, unrealistic and
exaggerated claims should be avoided. Three sources of funds include the central
government, grants from local insiitutions, and projects financed by international
organizations.

Funding from international organizations is increasing. However, this creates two
prebleme: external agencies demand control over proiects, which makes continuing
postproject funding difficult; and donors tend to use expatriate scientists, which is very
expensive. It would be better to use the funds to supply research materials and to hire
national scientists where possible.

There are several measures that could help to make the best use of the avallable
resources.

& Research organizations should be permitted to sell their produce and publications
and to keep the proceeds.

® If an inserdisciplinary approach is used, the research plots could be used for
more than one experiment, in order to save on the costs of labor and materials.

o The smallest statistically acceptable research plots should be used.

® Research headquarters should ba placed as near as possible to policy
headquarters.

e There should be a coherent national research policy to help establish modest

and attainable research goals.

Jacques-Paul Eckebil (Cameroon)

When deciding how to raise more funds for research and how to alloccate these funds,
one must consider the cond:tions of the individual country, such as the fact that a
population is mostly rural—80 percent in our case. Several important points were
raised about the allocation of resources at a meeting in Singapore about two years ago.

® Some of the difficult issues in setting priorities have to do with the differences in
the needs of small and large farmers and in the goals of long- and short-term
research.

® The national plan, which includes cropping objectives and other target figures,
must be considered, buv authorities usually wil! be concerned with short-term
(five-year) objectives, although it is necessary not tc overlook the long rumn.

© Three models can be used to try to determine regearch priorities. First, assume
that the national goals for agriculture - olude attaining self-reliance and exploit-
ing comparative advantage and use these a8 criteria to measure research priori-
ties. Second, basge research priorities on the market value of the produce, which
involves projecting the future prices for the commodities in questiox. Third, use &
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woighting system based on several criteria (such as value per hectare, number of
Jobs created, savings earned by import substitution, and so forth) and rank animal
production and crops on the basis of these weights.

In the Francophonse countries of Africe research has c¢oncentrated on export crops in
the past. Now that self-reliance in food has become a meajor objective, there must be a
significant effort to aid the small farmers who produce food and represent such a large
part of the population. Also, the emphasis on coffee and cocoa is doubtful, as the
strategy study by the World Bank has projected that the prices of these commodities are
expected to fall in the long run.

W. David Hopper (World Bank)

Setting regearch priorities is one of the most complex issues faced by researclhiers and
research adrninistrators. Most good researchers are convinced that their projects
deserve the whole research budget. Yet choices must be made and each brilliant
proranise rnust be assessed for its effect on the whole.

We can ease the problem of allocating priorities by increasing the resources available.
In most circumstances this means an appeal to the power structure controlling
budgets. In countries with a free press, direct lebbying through the communications
media is often effective. For example, newspapers can be used to convince farmers or
consumers or politicians that added allocations are needed for research to ensure a
balanced program with a variety of projects.

Research findings often have a great effect on more than Just a production unit or
even a secter. I'mportant discoveries or innovations often have profound implications
for national policy, most often national economic affairs. Most research organizations
should have economists cn their research staffs, both farm ( or, more generally, agri-
cultural microeconomisis) and macroeconomists, who zan view the whole sector and
even indicaie which aspects of public policy might be involved should new research
findings become widely used. Because of generally tight budgets, however, very few
research institutions can afford to staff their economic units satisfactorily. The cost of
understaffing can be large sither because national economic managers fear that
productive opportunities opened by research results will be too expensive, or because
the public purse will not be repaid for the cost of successfully spreading the new
findings. The main constraint to agricultural advance in most of the world's developing
countries today is the macroeconomic policies of national governments, that is, the
allocations of public reveriues, the development incentives to farmers, the import of
productive factors such as fertilizer, and 30 on—all of the matters embraced in the
“how” of managing the national economy. An economic research team of both micro-
and macroeconomists is a necessary part of a comprehensive research program. Public
policymakers will know that the relative costs and benefits to producer and consumer
of newly uncovered technical research results that are widely adopted and practiced
have been analyzed for the farm-level impact, tha sector implications, and the effects on
the overall balances of the national economic structure.

The involvement of the micro-level agricultural econorist too early in the research
process, however, may be counterproductive—saven destructive—to the whole research
enterprise. Too many agricultural economists approach technical innovation and
change with a strongly negative bias. Most truly innovative regearch is done by hard
work, careful obgervation, and “gut” feeling. None of these reactions is nasily em-
braced in theory or rigor of the economic analysis of scientific gtudy. I have yet to find
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a realistic case in which the probability tools of the econometrician helped to guide the
development of a research agenda or the work of a technical research team. Let the
technical research stafl start their work, and, if results are forthcoming, then ask the
economists to agsess the economic worth or the new finding. Above all, do not let the
economist smother inventiveness or innovation.

Elisge_u R. de 51?@1’3@9 Alves (Brazii )

Agriculturai economists have been very useful in EMBRAPA. Their critical manner
and minds have helped biologists to understand the role of research. They have ration-
alized why agricultural research was so important in Brazil.

Amir Muhammed ( Pakistan)

Agricultural cconomists should ptay a crucial rols in devising solutions to the
socioeconoinic problems of the agricilture sector. They must have a thorough knowl-
edge of the different aspects of agricudnuee and the policyvinaking apparatus in the
country to be able to suggest ways tc improve agriculture. I believe that for an
agricultural economist 1o be effective, the person must be very bright. Ar. average
agricultural economist is good only for preparing status papers, analyzing data, and so
forth. Unless agricultural economists have vision, they cannot make a meaningful
contribution to research. Average biological or physical scientists can contribute
meaningfully by undertaking routine experiments to select new varieties or by deter-
minming the best agronomic practices, tasks that do not require much vision but a sound
knowledge of certain techniques. But an average agricultural economist has to have
vision and imagination to be effective.

in assigning priorities for research, gut reeling is not enough; there must be a proper
methodology for weighting the various aspects to determine overall priorities for
agricultural research in a country I believe the system being followed by EMBRAPA can
be suitably modified to determine the relative importance of various commodities or
discipiines for setting priorities for research. This system needs to be elaborated to
develop guidelines for various national programs to determine priorities in a system-
atic manner.

Carl Pray (Observer)

Resource allocation has to be a joint process. The economist can put some values on
the criteria, but he must work with the agricultural scientist to find out what is
technically possible. The economist's job is to say something about the values and to
project the results twenty to thirty years down the line,

Edgardo C. Quisumbing ( Philippines)
We assign the job of ranking priorities to a team ol agricultural economists. The
priorities recommendead by the scientists then are referred to the policymakers, and any

adjustments are made in consultation with the policymakers.

Fernando Gomez Moncayo ( Colombia)

Instituto Colombiano Agropecuario decided to test the differences between the results
reached by economists using a weighting system to e3sign research priorities and by
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researchers simply giving advice, and the differences were minimal. Since that tine,
both economists and agricultural researchers have worked together on these issues.

Samsundar Parasram (CARDI)
Research priorities are related to our strategy for Caribbean food and nutrition. The
priority arcas include:

® Increased production of food
® Security (storage and so forth) of food

® Special attention to “at rigk” grouns, such as subsistence farmers.

The livestock research directors of the various regiona’ and national institutes meet
once a year and review ongoing livectock programs in the light of the above priorities.
Crop research directors will soon be doing the same thing.

There i3 also the issue that long-term planning and organizing, while quite necessary,
are very difficult in situaticns of uncertain markets, ecpecially wheni much of the
national income comes from export crops. A fall in market quotas or unit prices means
reduced incomes, often with little notice. In such cases, research funding is the first
item to be cut. Yet, f research funding is cut, ther. the vital area of agricultural
research, which can help to develop new crops and strengthen production technologies
for existing crops, will be weakened or destroyed.

Alzo, in 2liocating resources for research, there is tremendous pressure rrom con-
sumers alc husinessmen to import food, either to keep food prices down or to satisty
certain market interests. Yat if imported foods replace those produced locally, the
livelihood cf rarmers is destroyed, and they then become parasites on the cities, with no
place else to 20. As a group. the Carivbean countries have agreed not to import large
gquantities of tood—we cannot afford it, and we should produce more of our owrl.
Therefore, self-sutficiency remains a major goal of food research. Measurss to ensure
food security. which is especialiy criticel in times of climatic and other crises, should
also receive significant attention.

Balint Szaloczy ( Hungary)

Three percent of our national budget goes to research, of which 8 to 9 percent, goes to
agricuwtural research. Lanc is the limiting factor in Hungary, and we find it necessary
to set priorities among crops on the basis of several factors:

® Geographic or ecological characteristics

® National economic demand

© Size of the area that is required to grow the crop in question

® Human concerns, such as the avallable knowledge, tradition of growing the crop,
and so forth.

For example, cereal crops have a very high priority because scological conditions are
favorable, twenty years ago Hungary decided to become self-sufficient in cereal produc-
tion, cersals cover more than 50 percent of the arable land, and cereal crops respond to
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research as shown by the fact that cereal yields have doubled in the past ten to twenty
years. In addition, they can be exported when the market is gcod and can be fed to
livestock if the prices are low. We have the tradition of growing them and the knowl-
edge to do so.

M. V. Rao (India)

The character of the country ultiinately decides the priority issues. In India, we use
five-year plans, and it takes about two years of debate to establish the plan. Out of a
hypothetical 10 rupees spent on research, we will spend at least 2 on education and
infrastructure development. It is essential not to take a short-term view and to base
one's plans on a market that may crash.

Our priorities now include:

® Rainfed agriculture, because 110 million hectares out ¢f 140 million rely on
rainfall in our country

® (Qil seeds and pulses

© The basic crops of wheat and rice.

Looking toward the futurs, I would suggest we put our money on biotechnology, tissue
culvure and biomass, and so forth.

Philip R. N. Chigaru (Zimbabwe)

In our three-year-old country, the setting of agricultural research priorities is
crucial. Before 1980, our priorities were differeint than they are now. Our agricultural
gyvstem i8 a dualistic one, in which the large-gcale sector produces up to 90 percent of
all market produce, while the small-farm subsistence sector, containing 70 to 80
percent of the population, produces only 10 percent of the market produce. The society
18 not in a position to industrialize rapidly, and so psople’s livelihoods will improve
only by increasing agricultural production. We have considerable agro-ecological diver-
sity, but most of the people are in areas of marginal rainfall. All these factors must,
influence our decisions.

Papa I. Thiongane (Senegal)

Our number-one goal now is food security. In our instituite, we integrate the disci-
plines of agronomy, forestry, livestoclk:, and so forth and develop a system of priorities,
which goes into our six-yea' plan for rural social and economic development. The
national budget is revised yearly. International funding is a nelp, but we are not
comfortable with 1t, because it will stop it son.e point, and we must be prepared for
that timse.

We use a regionalization process in planning, starting with small regions and syn-
thesizing to a national plan. The ministers of the plan, of rural development, of
gcientific resewarch, and of flnance must evaluate this plan.

Throughout the Sahel thers is not enough water. Therefors, our first priority is to
combat drought by building dams and developing more drought-resistant crops.



Resource Allocation 45

Tbrahim Manwan (Indonesta)

We have a five-year plan, and agriculture is a part of it. It takes about, two years to
develop the agricultural plan. We hold consultations with regional economic develop-
ment authoritivs, within the Ministry of Agriculture, with other ministries, auch as
trade, finance, and international relations, and also with the national training agency.
In thie past, we tried a ten-year plan, tut it was too long a period to project accurately.

The various sectors must submit yearly budgets. Research funds are then allocated on
the basis of the importance of the cominodity involved and the availlability ot sclentists
to do the work. We now have more than 100 peobple with masters or doctorate degrees.

Summary

The discussion of resource allocation emphasized three issues:
+

® The process and factors for setting research objectives and monitoring their
implemerntation

® The actual selscticon of rosearal prioriting
® The ways to iifluence the seisction Drocess.

Setting of objectives. There is rno appropriate methodology for setting objectives and
mb_ﬁ‘iutﬂéi;ing their implementation. The World Bank and other organizations engaged in
research funding and advisory work could play 4 role here. Research objectives must ba
realistic in the light of availuabie resources and should have a reascnable prospect of
success. Cf particular importance is the availability of sufficient, appropriately trained
staff,

Qg}_rlﬁegt_irl}g»priorit@es. The special conditions of each country obviously have to be
considered'v&»ﬁgﬁvéé’_ﬂfing Priorities. These involve physical and geographic factors as
well as the social structure; for example, if a large proportion of the population lives in
rural areas, increasing food pioduction would be an important goal. Other aspects to be
considered in setting priorities and allocating resources are the ferming structure,
traditional cropping patterng, the importance of the Crop in a country’s agricultural
system in terms of the amount and value of the area required and the export, income,
and the variation it the income produced. Objectives have to be set and pFriorities have
to be selected within the framework of existing and proposed development, plans. In
many cases this involves emphasizing research to achieve self-sufficiency in food
production, a goal that May not always coincide with the most efficient, allocation of
resources.

Priorities are determined mainly by the research community, which makes the fipst
selection. Various committees at, difizrent fFovernment levels and in various agencies
can appeal or suggest changes to the priority list put forward by the research com-
munity. In this respect the role of agricultural economists comes under fire. Although
most participants felt that agricultural eéconomists play a userful role in both deter-
mining priorities and implementing programs, one or two participants indicated that
their role is doubtful, mainly because of their usual negative attitude and the “on the
other hand” arguments.

Research priorities, however, are not always established on the basis of the criteria
listed above. Political influences and donor demands also influence the allocation and
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direction of priorities. This tends to have a detrirnental effect on the allacation of
resources, including the distribution of scarce research staff

Inﬂuencmg the setting of research priorities. Scientists and professionally skilled
goVéfiﬁneﬁt officials in adv1s01‘y bodies play the most important role in setting re-
search objectives, and their decisions are generally determined by technical arguments.
However, politicians also play an important role in the decisioimmaking procsss, and
the research community shculd influence these people to make decisions in line with
what has previously been determined as the most appropriate order for research
priorities. Research directors, both in their institutional role and in their public
relations capability can influence this process. EMBRAPA einploys several journalists
and allocates special funds to influence this highly important process of setting
research objectives and deterinining priorities.



Session 4

Applied or Basic Research?

The two functional components of research activity are science and technology, which
are analogous with basic and applied research, respectively. Basic research is essen-
tially the generation of knowledge with varying degrees of applicability to immediate
problems. Applied research is the generation of technology based on scientific knowl-
edge, which leads to mechanical biological. management, or institutional innovation.
Basic and applied research are at either end of the spectrum of ressarch activities, and
in practice the resolution of a particular probhiem may require both types of research.

Basic research is necessary to explain and understand nbserved phenomena or to
provide additional fundamental information needed before practical solutions can be
developed for current problems. Basic research in agriculture has four main functions
(National 3cience Board 1978, p. 4):

® ‘reating new knowledge that will help to advance all future agricultural research
® Creating new knowledge that will help to solve a specific problem

® Providing a sufficient base of scientific expertise to communicate with the scien-
tific community at large, so that applicable scientific advances may be interpreted
and used to advance agricultural research

® Contributing to the range and diversity of scientific expertise needed in research
program planning, evaluation, and deveiopment.

Some examples of basic research are the development of vaccines for the control of
animal diseases, the control of soil structure, the understanding of nutrient cveling in
farm and forest, ecosystems, and research on human requirements for nutrients.

Applied research is generally focused on solving a specific problem after the basic
knowledge underlying the issue has been established. Examples of applied research are
numerous and include, for example, the development of high-yielding plant varieties,
determination of the fertilizer requirements of particular cropping systems on specific
soil types, and research on farming systems. Occasionally, the pursuit of an applied
problem generates a new field of basic research. R. W. Holley's experiment to under-
stand how nutrient elements are moved from the soil into food and feeds, an applied
research problem, eventually led to his explanation of the structure of ribonucleic acid
(RNA) molecules, for which he was awarded the Nobel prize (National Science Founda-
tion 1978, p. 4). '

47
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The development of basic and applied research is closely linked to the whole educa-
tional system in general and to agriculture in particular. The chronological steps in the
gvolution of knowledge are education, basic regearch, applied research, and develop-
mens. This essential linkage was well recognized as sarly as the eighteenth century,
when Liebig, the German founder of agricultural science and research, strongly sup-
ported the unity of teaching and research. In time it was found that agricultural
faculties of universitiss could not fill the need for applied agricultural research. This
led to the establishmment of public and private sector agricultural exporimental stations,
which are now spread all over the world.

The selection of the subjects of research for basic or applisd study depends on several
factors, of which the most important are the availability of basic research as a
foundation for applied research; the urgency of current practical problems; the priori-
ties assigned in the allocation of manpower and tunds, which are almost invariably in
lirnited supply; and the backing for agricultural research provided by the national
educational systems in preparing qualified scientists and scientific support. These

actors should not be geer only frormn a national pers, 2ctive, but should also be con-
sidered in their international context. Por example, until World War I1, Europe was the
main source of basic research results for the United States, but through using this
supply the United States developed the most sophisticated and efficient applied research
system in the world. Today, however, the situation has changed, and the United States is
now placing much greater emphasis on basic research while maintaining active pro-
grams of applied research.

The practical and often political pressure for immediate results may cause applied
research to be started before the essential basic research has been completed. Emphasis
on applied research, rather than basic recearch, mmay be expedient in the short run but
may lead to greatly diminished returns in the long run. Howsever, developing countries
may niot have the resources for basic regsearch, such as staff and equipment, and may
have to rely on other sources, such as international research agencies or other devel-
oping or developed countries.

The availability of resources atfects the whole range of considerations, from training
researchers to the partition of funds between basic and applied research. As research
equipment has become more specialized and sophisticated, it has also become more
expensive. This and the fact that the prinary need in many developing countries is to
solve urgent problems of food production have combined to produce the widely held
opinion that developing countries should concentrate on applied research and leave thie
basgic research to the most developed countries, which already have the facilities, the
trained scientists, and the tradition of doing such research. This 18 a reualistic approach,
and yet it i3 not a perfect solution. It implies an extrernie degree of reliance on the
developed world for all essential basic results. Although most of these results are
available, most of the agricultural research in the developed world has been geared
toward the crops and livestock systems of the temperate zone. Some of the work is
transferable, and some is not. The most basic work on the physiology of plants and
animals may be universally applicable, and yet some basic work, such as the research
to understand the physiology of drought and salinity tolerance of plants, has not been
undertaken in the developed cruntries until very recently.

A second, related igssue is that many sclentists give basgic research the highest
priority. The most capable students are usually attracted to basic research and fre-
quently are directed into it by their professors. A scientist's standaing among peers is
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often, and quite properly, a function of results, which are usually measured in terms of
publications. Thesa results are more often concerned with basic than applied research.
The danger is that, by insisting upon applied work only, a research system may lose or
discourage some of the country’s most capable people. Since the distinction between
applied and basic research is a function of the use to which the results are put, the
research planners must find the balance of research programs that will be most useful
in the long run to the country as a whole,

Generally sipeaking, it is not possible, nor is it advisable, to make a clear-cut distinc-
tion in allocating resources to ba<ic or applied research. The two are interrelated and
nourish each other. In many developing countries, however, the need for immediate
practical research results puts more emphasis on applied research. This is not an
entirely satisfactory situation, since there is a danger that applied research will drive
out basic research. This could have detrimental effects on the intellectual resource base:
in other words, the short-run tendency may have serious long-run repercussions, since
basic research is the foundation of all agricultural resear:h efforts. The direction
research should take must depend on the individual needs of each country.

APPLIED OR BASIC RESEARCH: THE ISSUES INVOI.VED
Samsundar Parasramn
Caribbean Agricultural Research and Development Institute (CARDI)

The choice between basic and applied research is not a simple question to approach,
and there are several points that I would like to make. First, every country, even every
little island, would like to have all good things on its own soil and be self-sufficient. To
lllustrate how this is applicable to this subject, imagine a circle. It represents a closed
System, or a persomn, or a country, which has everything that it wants. This condition
could be described as complete independence or freedom or self-sufficiency.

Once this system (let us say counury, since that is what we are discussing) requires
something from the outside, it makes an opening in the circle to allow inflows. I will
call this the grant phase. At this point, the country opens up a window to get the
grants that it wants, but it also has to let in some investigators or conditions with the
grants, which it may not want.

The next phase is a period of grants and loans, where the national sconomy grows
larger and stronger. More goods and resources {low into and out of the window. The
resources going out are actually a little greater than those coming in because of service
charges on loans obtained in the previous phase.

In the next phase, the country is doing still better, and it no longer qualifies for
grants, so now it has only loans. In the final phase, the country is again self-sufficient
and can close the window up again. In reality, however, once the grants and loans start
coming the dependence seems nonending.

Within agriculture, we in the Caribbean have found that countries that ars the most
dependent on agriculture often allocate only a small percentage of funds to the agricul-
tural sector, and within that ellocation the part that goes to research is even smaller.
The first issue then is allocation of evailable Tresources to research.

Every nation would like to have its own research capabilities and to be totally self-
sufficient in research. But it is not practical for all to do so, especially the very small
ones. We can tabulate the general idea of how the different countries will deal with
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satisfying their needs for agricultural research as shown be.ow. Here the scale of from
1 to 5 indicates a country’'s reliance on a certain type of irstisution to fill its research
needs, with 1 being the least aind 5 the greatest reliance. The developed countries,
larger developing countries, and smaller developing countries all have, of necessity,
different strategies.

Large Small
Developed developing  developing
Institution countries countries couitries
CGIAR institutions 0.5 1 R-8.5
Other international institutions 0.5 1 1
Regional institutions 1
(aspire to)
National institutions 4 3 0.5-1.0

The next issue is what kind of dependence should be created to get the most benefits
from research available. In a general way, the table above shows that, the developed
countries rely on their own national syswems for research, the larger developing
countries rely on the various international institutions, but aspire to have their own
national research centers as fully developed as possible, but the small developing
countries must rely upon the CGIAR centers most heavily and upon other international
or regional centers as well,

The third issue is how much of the national research should be basic and how much
should be applied. A very small country, say a emall island, will have a very small
ministry of agriculture. The ministry’'s job will be to see that whatever the farmers
produce can be sold and to liaise with the international and regional bodirs about
technology. Larger countries have fairly well-established laboratories and research
efforts. In between, at an intermediate stage, the countries can test on farmers’ fields
and validate technology, but they do not have the resources necessary to generate new
technology. The range of research posgibilities is shown in Figure 2.

The first activity, generation of scientific information, is basic research, and the other
three are applied research. Many naticns do not have the capability to do all four

Figure 2. Progression of Research Activities
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activities, but even the smallest country doing any research should be able to do some
testing and validation for itself. It would be very costly for the international centers to
do this.

In general, the developed countries and some of the larger developing countries have
the capability to do basic research. If developing country does not have this capa-
bility, it may not be worth establishing it. The technoiogy for doing this kind of
research changes so fast that it may not be worth the expense. By the time the facility
is set up, it may already be outdated. As there is orndy a limited amount of money
available, it must be used in the most efticient way. The external funding community
has & role to play in making these decisions. There are also ways around this for the
small countries that are willing to coo perate with their neighbors and establish
regional research centers. CARDI. for cxample, has concentrated on operating tech-
nology and on working with national governments on testing and velidation. Its
mandate also includes some long-term research.

COMMENTS BY PARTICIPANTS

Ibrahim Manwan (Indonesia)

We have three major objectives in our agricultural research:

© To increase individual farm incoine as well as gross national agricultural product
©@ To improve the support services to agriculture

® To provide information for developing national agriculturai policy.

We have scientists involved in both basic and applied research, and they can move
freely between the two. However, a higher priority is given to applied research to
utilize our resources more effectively. The real issue is how to allocate resources among
applied research projects. When we have a need for basic research, we hope that it can
be provided by the international research system, and we regard links between the
national and international centers as crucial. For example, through the germ plasm
utilization program, we have produced twenty new varieties within our country.

Car! Pray (Observer)

In the United States the allocation of resources between applied a..d basic research is
changing. Increasing emphasis is now being placed on basic research. This is a
function of changes within biologicai and other sciences, of the policies of the current
administration, and of the importance of the commercial sector, specifically the fact
that the private sector is now able to carry on much of the applied and some of the
basic research, which was formerly done in the public sphere. In the United States
today approximately one third of agricultural research is financed by the public sector
through the U.S. Department of Agriculture's state and other sxperimental stations, and
two thirds is financed by the private sector. These changes will likely affect the
developing countries in several ways.

® More technology will be available to transfer to developing countries, and it will be
more appiicable to various iocations.
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® Costs of basic research in developing countries will increase, partly owing to
higher laboratory and staff expenditurss, but it will be less costly to transfer new
technology from developed countries since computers have generally made such
transfers less expensive.

9@ The transfer of technology may be speeded up because private corporations have
incentives to diffuse technologies rapidly.

® There may be less free exchange of ideas in an early stage because of the pro-
prietary nature of information, but the finished products may be easier to get.

® Agricultural research institutions will have to strengthen ties witl, science depart-
ments in universities where more basic biological research is done.

® There will be a greater return to investments in the acquisition of research results
(such as investments in education, journals, meetings, and so forth) and the
tranasfer of technology from the developed to the developing countries. The success
of Japan has made it clear that, especially in early stages, a country does not have
to be a leader in basic research to develop very rapidly. However, the acquisition of
basic research results requires substantial investment in communications.

Thege changes imply three possible chianges in the role of thie international research
centers. First, they could shift toward doing more vasic research applicable to the needs
of developing countries, which would require an increase in staff with training in basic
biology. Second, communication with national and regional research centers to conduct
tests and decide what s transferable will have to increase. Third, the international
research centers may be able to help provide an alternative to the influence of multi-
national corporations.

Henry Kanjobe Mwandemere (Malawi)

The most important question is not so much that of basic versus applied research, but
the question of what i relevant and effective. We must both meset our needs for food and
generate foreign exchange. We need to inspire in our scientists a commitment to the
national goals, sc that they will generate research that is relevent to national priori-
ties. Also, the productivity of research efforts can be greatly increased if we try to
identify which countries are best able to do certain types of research to avoid dupli-
cating work.

Yookti Sarikaphuti (Thailand)

The question of basic versus applied research has mostly to do with the stage of
development of the country. In our cornmodity-oriented programs, we first try to look at
what has been done and what are the gaps, and we then often transfer research results
from other countries and from the international centers with which we have memo-
randa of understanding. In our case, the private sector does not seem to have much
interest in investing in basic research.

Jonah N. R. Kasembe (Tanzania)

The role of the international centers must be to make a significant contribution to
basic research, because, unfortunately, the national institutions do not have the capa-
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city, the skills, or the financial resources to do so. The developing countries should put
more emphasis on linkages between the universities and the national research organi-
zations and on profit from the research being carried on in the universgities.

Regional organizations that were formed, not by CGIAR but by the developing coun-
tries themselves, such as the West African Rice Development Association and the East
African Agricultural and Forestry Research Organization, should play a greater role in
basic and applied research. Unfortunately, they have been somoewhat unstable organiza-
tions.

Fernando Golnfz Moncayo (Colombia)

It is the planners and politicians who back egearch, and they have tenced to think
that “basic” is synonymous with sopListicated, costly, and impractical, at least in the
short run. Some opportunities for agricultural research have been reduced because of
this erroneous conception. A better classification might be:

® Speculative research, for which 1o practical use s foresesn

® Explorative research, which rnignt have practical application, but which requires
further investigation

® Mis.ion-oriented research, which uses either baslc or applied methods to solve a
specific problem.

Most projects are mission oriented, not speculative. They seek solutions to practical
probiems, but they may involve some basic regearch, and resources should be available
as necegsary to carry them through.

Eduardo Vasconcellos (Brazil)

After the director of research decides which type of research —basic or applied—is to
be pursued, then personnel management becomes critical. You particularly need to have
an evaluation system that will reward the type of research you want to get. This may
mean promotions for publication if basic research ig wanted, and for contacts with
farmers if applied research is wanted. A different recrditing system will also be needed
to get the type of scientists you want.

W. David Hopper (World Pank)

There is a continuum in scientific research that is obscured by the binary clasgsifi-
cations of “basic” and “applied.” At one end of the continuum is the most fundamental
kind of investigation: the pursult of curiosity or the investigation of phenomena solely
to increase knowledge and to better understand nature. At the other end of the
continuum is research that has a specific purpose: investigations to find practical
golutions for perceived problems. This kind of research blends into, and is virtually
indistinguishable from, devalopmental investigations that will lead to new techniques
that, when bundled with other techniques, will make a productive package called a
technology. The testing and validation of a new technology is often called “‘applied
research,” although it can be equally regarded as part of the developmental activity.
Good scientists should be able to work with equal ease across the full range of the
continuum, although their talents and training may equip them to contribute most to
particular parts of that range
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Farming systems research in its modern guise was pioneered by Fichard Bradfield, a
world-renowned soil scientist as well as a practical farmer, who, on retirement from
Cornell University, moved to the International Rice Research Institute (1IRRI) in the
Philippines. There he investigated agronomic practuicas to increase the total annual
output of rice land through carefully patterned intercropping techniques and crop
sequences. His systemn maintained the soil structure and enabled rice to be inter-tilled
with upland crops or to be followed quickly by dry season crops that would germinate
on residual moisture. With a carefully planned farming system, yields from rice land
were increased from the excellent level of around eight metric tonnes of paddy per
hectare per year to more than twenty-two metric tonnes of paddy equivalent grain in
the full growing period. Bradfield contended and proved in the field, that the potential of
the year-around tropical suniight and warm climate to produce food could (and should)
be better expleoited.

Subsequent work rhiroughout Asia has demonstrated that despite vhese excellent
beginnings. the work on farming systems has not yet been able to be generalized much
beyond a specific region. In other words, there is not yet a science of farming systems
that can recommend new farming system practices that could have a broad applicatior.
In contrast, the dwarf wheat varieties developed in Mexico by the Nobel laureate,
Norman Borlaug, were able to jlunp international boundaries witl little required to
adjust the necessary complementary agronicmic practices to ensure the capture of their
productive potential. A great deal more work on the underlying elements of successful
farming systems is needed to unlock their scientific promise.

It is imperative that research goals be set in concrete and monitorable terms. When
IRRI opened its laboratories in 1962, it goal was to double the yields of tropical rice in
Asia in the next ten years. They succeeded in reaching this goal with many rice
varieties out did not succeed in doubling the average rice yield The effort, however, did
two things: it concentrated the work of the scientific staff on the factors affecting and
contributing to rice yieids, and it led to a careful and searching analysis of how best to
transfer new rice technology to she many millions of farmers throughout tropical Asia.
Fach of these outcomes has characterized the work of IRRI during the past two decades.
Work on the productivity of the rice plant hags focused not Jjust on contributing to
knowledge, but to the knowledge of how to push the genetic material of the plant to its
maximum output. Because maximum ocutput is but one component in attaining the
research goal, IRRI Las built an extensive outreach and training program to better
bring the results of its findings to the farmers in Asia.

Had the governing trustees of IRRI set their goals differently, say, to conduct research
into the gene structure of the rice plant or to study its adaptation to differing ecological
conditions, the resulting research would have doubtless been as fine as the attainments
now credited to the institute's scientific staff, but the results would have had little
influence on Asian agriculture. The original goals kept the focus on research, and the
unfinished business of low rice yields throughout tropical Asia continues to guide the
applied orientation of the institute's scientific and teaching staff.

The case of IRRI 1llustrates the importance of establishing an easily understood
purpose for the research through a goal or set of goals that can be monitored for
progrees through objective measures. Without such goal setting, scientific work will
reflect either the individual interests of the scientists involved or rapidly become an ad
hoc pursuit of just about anything that seems connected (or possibly connected) with
the general area of the research.
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emphasized However, there will always be a need i1or imaginative group leaders
thoroughly trained in research methodology. The best alternative would be to have
& proper mix of the scientists with different backgrounds.

M. V. Rao (-,I,ndi,u,)

Our priorities differ according to our situations, but in the long run v-hat is basic
today is applied tomorrow It is also true, however, that to be successfully applied, basic
research needs infrastructure. When Borlaug's varieties were grown, for the first two
years they were inferior to the local varieties. We had to do more studies before we
could use them.

It is true that we can take for granted the basic scientists who publish for thirty
years, but there avc ais0 s0Tie luss-vducated ones who deliver the gnods. To get the most
use out of some of our best, minds, we have taken our retired professors, have called
them “netional professors,” and have built institutions around them.

Summary

Developing countries should concentrate their greatest research efforts on applied
research. However, the definition of applied research may not be fully understood. Many
feel that the technical application of research findings, such as executing ressarch
trials and tending demonstration plots, constitutes the largest part of applied research.
This narrow interpretation of applied research may result from the lack of a clear
definiticn and the absence of a methodology on how to select and apply it. As with the
process o! Jdetermining research priorities, a methodology for using applied research is
needed and should be developed.

The discussion on basic research focused on three main issues:

@ The definition of basic research and the problems of deciding what is suitable basic
research for developing countries

¢ Technical, human, and physical factors influencing the decision to select basic
research

@ The role of international and national agricultural research centers in supporting
vasic research in developing countries,

It is difficult to undertake basic research. It is expensive and requires a pool of
research staff, which many countries cannot afford. Most consider generating basic
regearch ag acquiring such ressarch from sources outside their countries. The main
concern is to determine where the type of basic research their country needs is being
done and then to acquire it from these sources. Thus, communication among research
institutions and scientists is very important. This seminar provided a useful channel
for such communication.

Concsrning the first issue above, there is a dangar in classifying basic research as
“basic intelligence.” This gives it a connotation of excellence, which might be trans-
ferred to the scientists doing the regearch, thus giving them a higher status than that
of scientists doing applied regsearch, who would be classified as {cchnicians. This would
be an unfortunate situation and does ot correspond to the truth. 1 is true, howsver,
that basic researchi involves more theorsetical science and that a country that fails to
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conduct this type of research runs the danger of having a vacuum of knowledge in this
fisld. 8imilarly the emphasis on basic or applied research very much influences the
recruitment of researchers and the composition of the research community.,

Given the limited intellectual resources in developing countries it is difficult to select
the type of basic research that is uniquely suisable for a particular country and that
would have a chance of success in competition with other, particularly developed,
countries. It i3 also difficult to choose basic research topics in the light of fast changes
in research development.

The technical, physical, and human factors influencing the selection of basic or
applied research are related to the avallability of resources. The size of a country and
its economic strength and stage of development influence the decisions about, hiring
scientists, providing facilities, and so forth for basic research.

Basic research should be one of the rnost important activities of internationai research
organizations, such as thcse grouped under CGIAR, and they should provide a network
for disseminating research findings and programs. Experience shows that interna-
tional research organizations seem to have difficulties working with countries with
small research communities. These topics should be considered in improving communi-
cations between national and ir ternational research bodises.

In the United States increasing emphasis is being placed on basic research, and about
two thirds of the research there is done by the private sector. The implications of this
situation are iltustrated in Part, III.



PART III

Research Structure and Organization

How should an agricultural enterprise be structured? This question, while crucial for
agricultural policy, is not widely viewed as interesting-—at least. not to scientists, who
typically distrust adrninistration, or to economists, who are naturally suspicious of
organizational solutions to policy problems. This may be why agricultural research
organization has been sadly neglected as a topic of scholarly inquiry.

THE PROBLEM

From u development perspective, greawr attention to the effectiveness of the inter-
national and nationai agricultural research administrations is needed for the following
Ireasons:

¢ Although technical innovation has been instrumantal in averting large-scale
famine during the past decade, the arithmetic of population growth, inelastic food
demand, ineffective stocking policies, and uncertain weather leave no room for
complacency; the global food system remains vulnerable.

® The capacity to develop, adapt, and disseminate the right kind of technologies is
the most important factor explaining differences in agricultural productivity
amorig nations.

® Tlere is evidence of a growing disequilibrium in agricultural productivity betweer:
crops and regions. In. particular, the challenge of development in sub-Saharan
Africa will not be met with sut significant technological breakthroughs in rainfed
agriculture and livestoc¥ husbandry.

RESEARCH EFFECTIVENESS

More and more questions are being raised abcut the effectiveness of existing agri-
cultural research systems, both at the national and international levels. Although there
is little dispute that the overall returns to investments in agricultural research have
been and remain very attractive, not &ll the components of the far-flurg international

Note: Robert Picciotto chaired the two sessions in Part TIL. His opening remarks have
been combined here with a written introduction. by Dieter Elz.
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research enterprise constructed during the past two decudes have producad results
commensurate with the resources invested. Therefors, agricultural research cannot be
spared close scrutiny when a worldwide financial crisis ig causing severe budget
cutbacks. More will have to be done with less. This is the organizational mandate for
agricultural research in the 1980s.

The search for increased organizational efficiency in agricultural research involves
three distinct sets of issues: the linkages of agricultural research with overall scientific
research; the appropriate role of public and private sectors in agricultural research;
and the choice among models of agricultural redearch organizatior.

A Separate Science?

First, in the words of Andre and Jean Mayer, “Intellectually and institutionally,
agriculture has been and remains an island—a vast, wealthy, powerful island, an island
empire ir you will, but an island nevertheless.”(Mayer and Mayer 1971).

Is this institutiona!l isolation efficient? The Mayers do not think so: “Although the
independence of agriculture has ensured the power and prosperity of its largs-scale
practitioners and clients, 1, has been tremendously costly. For lack of effective outside
criticism, a great deal of agriculture research has proceeded on assumptions which are
very much open to question.

If 50, one important question is whether and how the organization of agricultural
research can combine the vigor of autonomy with the intellectual cross-fertilization
ariging from regular commerce with the other sciences. Such linkages have becoms
critical given the rapid evolution of biotechnology, the changes in chemical input prices
following the oil price shocks of 1973 and 1980, and the information revolution
spawned by the microchip.

Public or Privaie?

The second fundamental set of issues has to do with whether the overwhelmingly
public sector character of agricultural research is appropriate. The need for significant
public funding of agricultural research is not an issue for two bagic reasons. First, the
producer of agricultural innovation can rarely capture more than a small fraction of its
benefits to society. Second, modern agricultural research enjoys economies of scale
because of its need for wpecialized services and large-scale trials. Therefore, 1t is
essential for the publiz (and the private nonprofit) sector to continue to play a role in
funding agricultural research. For if they did not, inadequate resources would be
channeled to an activity that has long been and remains an area of investment with one
of the highest returns in the developing world. It is clear, however, that profit is a
powerful engine of invention, as is evident from the surge of privete investment in
bioengineering in the United States and other developed countries.

In addition, there are severe institutional prohleme to be overcomse in organizing
public agricultural research administrations. They are often hamstrung by inadequate
civil service regulations, poor working conditions, and weak leadership. Others, espe-
clally in large countries with a feceral structure, may have grown beyond a manageable
optimurn.

Thersfore, a more active search for more effective organizational approaches to
agriculture research, tapping the initiative and using the methods of the private sector,
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1s needed. Greater competition is necessary. This can be achieved by introducing one or
more of the following measures:

@ Shift of budget controis to users (as proposed by the Rothschild Commisgion in the
UK)

® Greater reliance on contract research (the highly successful “National Institute of
Health” approach)

® Direct support to private-sector research institutions, for example, in mechani-
zation, post harvest technology, and egriculture processing

© Specific projects of collaboration between public and private research.

The scope for all four initiatives may well have been underestimated in the developing
world.

STRUCTURAL ISSUES

The third category of issues ig structural. In the developed countries agricultural
research has progressed through three stages (Ruttan 1982 ). The first stage consisted
of innovative activities by individual farmers, such as Justus von Liebig's treatise on
the chemical basis fop plant nutrition in Germany and Thornas Jefferson's experiments
with soil fertility in the United Statzs, In the second ~tage research workers sstablished
agricultural experiment stations, such as the Pathar sted experiment station in the
United Kingdom founded by Sir John Bennet Lawes in 1843. Finally, integrated national
agricultural research systems evolved, with the planning capacity to relate research
priorities to the allocation of professional and financial resources.

This development led to four basic research models, which are operative today and
which characterize the research structure in particular countries (Ruttan 1982, p.
10%):

@ The integrated researcl., extansion, and educational modsel, which is exemplifisd by
the U.S. land grant university

® The autonomous or semiautonomous putlicly or privately supported research
gystem, originally deve.oped in the United Kingdom, which remains a modsel for
research support for export or large-scale types of production

® The ministry of agriculture model, which is mainly concerned with domestic food
crops in the smaller countries

® The agriculturel ressarch council, whose greatest emphesis is on coordinating e
system in which two or more of the above models develop alongside each other.

There i8 no simple way to determine which of these models is “the best” since they
respond to a wide variety cf institutional traditions. Numerous examples of failure (and
of success) can be adduced for each one of them. In some countries, a mix of these
models can be observed, often the result of strings attached by different donors at
different times. On the one hand, & shift from one model to the other occasionally has
helped to shake ingtitutional Inertia or facilitate managerial changes. On the other
hand, there are numerous exemples of misguided, partial, or poorly planned inter-
ventions, which have hurt rather than helped the cause of agricultural research.
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Task Characteristics

Within the framework of goals and strategies, the epecific task characteristics in-
fluence organizational structures. This can best be illustrated by indicating the type of
qusstions that determine task characteristics. For example:

® How much research is basic, and how much is applied?

® How many projects are large (in terms of budget, duration, number of research-
ers), and how many are small?

@ How much of the research institute’s efforts are devoted to routine services and
technical assistance?

® How much effort is put into extension activities?
@ What percentage of the total budget comes from research contracts?

® What percentage of projects is interdisciplinary?

The answers to these questions will determine a certain profile of activities. The
structure will have tc be consistent with these activities, and it wiil have to change
when the tasks change.

Environment

The environment and changes in it are algso determinants of the organizational
structure. This involves aspects such as government research policy, scientific and
technological innovations, changes in the agricultural commodity production, and
changes in priorities of international funding agencies.

Human Agpects

Trained and experienced researchers are difficult to find, especially in developing
countries. This makes the human factcr a very relovant determinant of the organiza-
tional structure. Studies in research management have shown that ressarchers are
sometimes rore difficult to manage than other staff, because of the individual and
creative naturs cf thair work. The structure for a research organization should con-
glder very carofully the human characteristics of the psople involved. Many organiza-
tions have faiied because advanced structural forms were copied from developed
countries without being adapted to the cultural characteristics of the people in the
particular developing country. For example, a decentralized structure cannot be imple-
mented without considering the technical and managerial capability of researchers to
handle these new responsibilities. Other types of structures, such as matrix and project
(discussed below), will not operate effectively if researchers are not trained in certain
managerial and interpersonal skills, even if these organizational forms are the best in
terms of the other determinants.

Organizational Conditions

Slthough the above determinants refer to specific factors, organizatinzninl conditions
are a conglomerate of factors, including the determinants listed above, influencing the
structure of the organization. Among them are the stage of a country's development,
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cultural and goci logical aspects, and the history of ressarch in that country. These
factors often cannot be quantitatively managed but exerciss a, great influernice on
research structure.

In designing the structure for a research organization three agpects are of great
importance: organization pattern, also referred to as departmentalization; role defint-
tion; and leve: of structure. Since the head of the organization can supervise only a
limited number of people, units must be formed, each with a supervisor, who reports to
the director of the institute. As the organization grows, subunits are created to form
another hierarchic level.

~ Departmentalization. Many criteria can be used to form these units. Depactmentaliza-
tion is the process of selecting the best set of criteria for a glven organization. The
most common criteria for organizing research activities are:

¢ Functional—researchers are selected for a given unit (division, department, or
section) according to their technical background, and they report to the unit
manager.

® Project—researchers are grouped according to the projects to which they are
assigned, and they report to the project managers.

® Product--researchers are grouped according to the commodity they are
researching.

® Geographic--researchers are grouped according to geographic factors, as often
occurs when the research institute has experimental research stations in different
regions. In this case the researchers report to the station manager.

® Matrix—regearchers are grouped simultaneously in two organizational units and
report to the supervisors of both units. For example, a researcher can report to the
head of the genetic section as well as to a project manager of another section about,
aspects related to that particular project.

Ugually, an organization has several types of departmentalization at the same time.

Two important aspects should be considered in the departmentalization process: span
of control and decentralization. Esach supervisor should have an adequate number of
subordinates. There is no precise number for this, since it depends on factors such as
the nature of the task, the ability of subordinates, and the leadership capability of the
supervisor. In addition, support activities, such as computer facilities, labor, and
eéquipment should be decentralized so that, each division or section will have its own
facilities. Care must be taken, howsver, to avoid idle capacity and duplication of
resources.

Role definition. Having an organizational chart is not enough. Researchers should
know what is expected of them. They must know which activities they should perform
to contribute to the organization's goals, the limits of their decision power, and the
procedurses for communication ao that they can obtain the necessary information to
accomplish their tagks.

Some important aspects of role deofinition are:

® How much authority should be concentrated at the top of the hierarchy, and how
much should be decentralized to lower levels?
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® Which activities should be performed by each organizational position?

® What are the communication procedures required to give all researchers and unit
supervisors the necessary information to do their jobs?

The success of a creative, problem-oriented environment depends a great deal upon a
flexible and frequent flow of information. This is particularly important in a research
organization where a large proportion of the staff does independent work, the results of
which will be used in a larger comprehensive research effort.

Degree of formalized structure. Ancther factor to be considered is the degree of
formalized structure. Studies have shown that creative organizations need less formal
structures than the routine type of organization. One of the managerial problems that
developing countries face today is the lack of research management techniques adapted
to the needs of the country. Because of that, research institutes tend to be structured
like the routine type of organization, and this structure is often not suited to the
specific intellectual research environment.

In considering organizational research structure at whatever level, one should be
aware that there are no magic structures guaraniseing sucress. The structure cf the
total system as well as that of each research institute will have to be developed within
its own political, intellectual, economigc, social, and cultural environment and con-
straints. In most developing countries, research managers operate with scarce re-
sources, uncertain and changing political support, and increasing pressure {for instant
results. To make research operate effectively under such conditions is a significant
challenge.

THE CASE AGAINST A READY-MADE MODEL

But perhaps these and ciher important questions about research organization cannot
be answered decisively for fundamental reasons. Research is a leap into the unknown.
One should certainly look before leaping. But in what direction and how far should one
leap? Should organizational structure attempt to reduce the uncertainties involved?
Can agricultural research managers be the arbiters of all the vast issues that
alternative technological changes can create for the farming enterprise? Or can they
assume that sensible policy goals will emerge from the political establishment?

It would seem that an appropriate research structure should, within itself, provide
the arena in which policy choices involving all relevant decisionmakers are made. Just
as important, policy choices should be made in full awareness of the scientific work
done by others as well as of the views of those most, likely to benefit (cr be hurt) by the
research—one of the reasons why a strong linkage between research and extension is
needed.

In the last analysis, it may be that atrong leadership (together with appropriate
funding), rather than any particular form of administration, is what best characterizes
an effective agricultural research system. But organization is important too, and it is
hoped that the greater emphasis currently being put on the strengthening of national
research gystems in developing countries will spir systematic analysis of the issues
mentioned here,



Session 5

The Links between Research and Extension

Just as design engineers and marketing managers tend to blame each other for any
failure of their bright new package, agricultural researchers and extension workers
find in each other a convenient, alibi if the farmers ignore their message. Farmers are
portrayed either as conservative or as very smart, depending on how they react. Just as
the marketing manager needs the design engineer to nroduce a gadget that the public
needs (or can be persuadeu to think it needs), so the extension ~gent needs the
researcher to design the package that the farmer needs. Indeed, the researcher may. on
occasion, design a package that sells itgelf and needs no advertising or face-to-face
encountersg with farmers. This is probably the exception, however, and in most cages
the two systems—research and extension—must interact closely to have a discernibte
effect on produetion.

To be effective the research System must generate technical recomr ~ndations, and
the two systems must develop linkages at both the institutional and personal levels:
institutional so that they are mutually 3upportive, and personal so that they under-
stand each other's problems. Such understanding is particularly necessary in the
poorer countries and for the poorer farmers, where circumstances often demand
simple, low-cost solutions to problems, but where such solutions are by nc means
either easy or quick to obtain. Indeed, high-quality research is usually essential to solve
problems that are often complicated and difficult. Where solutions are simpls, farmers
often find them themselves.

There are obviously several essentiul components needed for a successful extension
system. One of these is a technique that the farmer can use snd benefit from. Such
technical packages emanate from the experience of the more progressive and imagina-
tive farmers and from research either in the area concerned or elsewhere,

In turn, a research system produces new knowledge and new techinology. But it is the
application of that new knowledge and new technology that improves production,
because there is no improvement unless the technology is applied by farmers. To apply
it, they need to know about it and how to use it. Although new technology can epread
without the intervention of extension services, a formalized two-way system of knowl-
edge transfer is needed and is, for example, at the heart of the training and visit (T&V)
system.

Linkages between research and extension exist at both tne formal and informal
levels. Formal links are often weak because of institutional divisions, since research

Note: This introduction has been taken from John K. Coulter, “The Interdepen-
dence of Research and Extension: A Comment,” in Cernea, Coulter, and Russell 1983,
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and extension may be in different ministries or in widely geparated departments of the
same ministry. Little attention may be given to organizing formal contacts, such as
field days at experimental stations or joint meetings of research and extension
workers. It is not clear, however, how the lack of formal linkages influences the
formation of informal links. For example, do extension staff lack contact with research
staff because many of the research staff live and work in large cities and, thus, there
are very few opportunitizs to confer? In such cases even the best-developed formal
linkage will be of little use in encouraging interaction. Sometimes it is suggested that
there is a “cultural” gap between research and extension staff, because the former are
more highly educated and better paid and thus more respected. Certainly there is pisnty
of evidence to suggest that extension staff are poorly pald and have poor carser
prospects compared with research staff.

NEW DIRECTIONS IN RESEARCH-EXTENSION LINKAGES
Edgardo C. Qusumbing, Ministry of Agriculture, Philippines

Through the years, developing countries have waged a relentless struggle to keep their
food supply a safe distance ahead of the demands of ever-increasing populations and to
assist in the general effort to improve the quality of life of their rural poor. Individ-
ually, these counttries have been successful and have attained considerable progress in
agricultural development. Despite thege accomplishments, howsever. they are finding it
more and more difficult to cope with the increasingly severe conditions that now
prevail in agriculture in the developing world. Keeping food production ahead of the
population explosion will continue to be a significant problem in the coming years.

Developing countries have responded to the cliallenges posed by accelerating changes
and emerging situations in agriculture by resorting to nevr strategies and measures to
further improve their capacity to tackle difficult conditions.

Amorg the problems that need immediate attention is the iinprovemsent of farring
technology in the agricultural areas. It is ironic that research in agriculture during the
decades has led to the development of new technologies, but that farmers have been
slow to adopt or use tl.em. Apparently, the traditional mechanisms for transferring
technology in many of the developing countries can no longer keep up with the needs of
current times and, worse, have even become anachronisms.

In many ministries of agriculture the linkage between research and extension has
come to be ragarded as one of the most important parts, but possibly the weakest of the
entire system. A wide gap tetween “he generators and the users of technology continues
to exist.

Barriers to Interaction

Recearchers and extensionists in developing countries are very different individuals,
who are influenced by their varied orientations. Several characteristics of regearch and
extension gystems are common to many daveloping countries.

Professional attitude. Extension workers havs gensrally been considered to be infe-
rior to researchers. They have legs tralning and equipment for the requirements of
their work. Many regearchers, however, have higher status and qualifications because
researchers are encouraged to pursue their academic training. Extensionists fesl that
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their own contribution is undervalued by the researchers, a feeling that is compounded
by the aloof stance of many researchers.

Incompatible organizational setups. The systems for extension and for research in
many countries do not permit viable collaborative mechanisms to be established. They
have scarcely enough points in common to facilitate the communication of ideas from
one discipline to the other.

Uncoordinated programming and prioritizing of efforts. Plans of activities are gener-
ally drawn up separately for research and extension, so timing and prioritization of
efforts often do not coincide.

Financial constraints. Financial resources and budgeting of both research and exten-
slon activities restrict the opportunities for joint activities. Because of fund limitations
research institutions, in particulai, do not have the flexibility to adjust their work
program quickly to deal with farmers’ problems—when these manage to reach them.

Systems to Promote Linkages

The recent upheavals in global economics have forced the developing countries whose
economies are based on agriculture to strive for high efficiency and maximum effective-
ness at the least possible cost in their individual efforts in national development. All of
them have adapted to the needs in various ways.

Adaptations to agricultural realities. In agriculture the link between regsearch and
extension is seen as very necessary in the light of current conditions and has been
forged through two general means. The first is i:hrough existing setups. The second, and
more drastic, is by sstablishing new integrated systems among the existing organi-
zations, such as merging research and extension into a single department; by having
regional research-extension coordination bodiss headed by directors with jurisdiction
over both services; and by establigshing field research centers in which both services for-
mally work together. Most developing countries have adopted a modification of either
strategy, with a general tendency toward the latter. For some countries it was enough
simply to adopt a policy that would force a change in attitude and to resolve to improve
cooperation and coordination between research and extension, as in India, but most
were compelled to address the general situation in a more forceful manner, as in the
Philippines and the Republic of Korea.

The T&V strategy. One of the most important developments that occurred with the
worldvride effort to improve delivery systems was the training and visit (T&V) method-
ology which was developed by the World Bank on the basis of its experiences in Israel
and Turkey. It was introduced for the first time in Asia in the early 19708 with World
Bank-financed projects in a few states in India. Generally, T&V methodology involved
the transfer of technology by stages from the technology generators (researchers) to
the farmers. The regearchers train subject matter specialists, who in turn train local
workers. These local workers do most of the extension work and regularly visit
farmers, particularly contact farmers, who are expected to train other farmers in turn.

The methodology, when it was Implemented, wae not rerfect and had a good number
of flaws. It was criticized for its top-down orientation, its failure to adequately encom-
pass local gocial organizations and farmer participation in dacisionmaking, and its
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creation of rigidity in farmer-extension worker interaction because of its insistence on
frequent, regularized contact. Despite its shortcomings, however, it inspired Asian
countries to bridge -he gap between research and extension and contributed to the
development of altrnavive styles of management for techinology transfer.

Successful Country Experiences
Individual conditions ultimately determine how the research-extension mechanism is

adapted in each country. For some, the changes have not been abrupt, but for others
they have been quite dramatic.

India. Some countries, such as India, wish to maintain the individual identities of
institutions for research or extension, and so the system has not been disturbed too
much. The research institution is usually a regional research station operated by an
agricultural university, and extension work is done by personnel of the Ministry of
Agriculture and Irrigation.

The T&V system is widely used and strives to integrate research and extension
through regular training workshops conducted by the ressarchers for the subject
matter specialists in the extension service. The worksnops are held in the regional
research stations of the state agricultural university for several days every month. The
researchers are selected by the university to participate regularly in the workshops,
which cover topics from sowing to harvest and postharvest care. These workshops
facilitate the transfer and exchange of information and provide the venue tor feedback
of field problems and quick responses. This linkage is strengthened further by joint
rield visits by the researchers and subject matter specialists.

Republic of Korea. The Koreans foresaw the coming of difficult times long before it
became obvious to others. They had had to contend with difficult conditions very much
eariier, after World War II and the Korean War. To take care of nationally strategic food
commpoadities the Office of Rural Development was established in 1962, It develops new
varieties, develops improved cultural practices, disseminates agricultural technology,
and trains farmers. These activities are conducted by the bureaus of research, rural
guidance, technical dissemination, and planning. In addition, tLe instituticunal structure
includes twelve institutes and experimental stations and nine provinciai offices.

At all levels, from national down to local, research and extension vwork for important
food crops are completely integrated. Bscause the two service arms are under a spe-
cially created office, there is an uninterrupted flow from technology generation to
technology verification (in demonstration areas and farmers’ fields) tc technology
dissemination. This office is also involved in all stages of crop production, such as pest
and disease control and soil fertility management. Because of the close interaction
between the services, farmer feedback and rapid responses to field problems are made
possible.

That the Koreans succeeded in solving the chronic problem of national focd suffi-
ciency is an understatement. In the mid-1970s they launched a green revolution and in
a short time transformed Korea from a rice importer into a rice exporter.

The Philippines. The Philippines Las always been heset by low agricultural produc-
tivity. It seems to have always had the potential to more than feed its people, but this
has hardly been realized. The Ministry of Agriculture itself was not organized to
properly promote an integrated approach to the planning and implementation of
agricultural development.
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Originally, the ministry was composed mainly of highly independent bureaus, which
did not have much regard for common nlanning, prioritizing activities, and coor-
dinating efforts in the field and even at the national leval. This situation continued
until it was realized that the ministry was lagging behind the needs of the times. The
National Food and Agriculture Counci! had to be created to perform the coordination
and central planning function and was largely resnonsible for making the bureaus of
the ministry work together successrully to irnplement the Masagana 99 rice production
program.

In 1980, a significant move was made to improve the situztion. The ministry was
reorganized and was decentralized down to the regional level. The regional staffs of the
bureaus were separated from tl.eir national offices and were placed under a common
regional divector from the ministry. Previously, five line bureaus had operated autono-
mously at all levels. Now services are provided in a single chain of command from the
minister to the regional, provincial, and local levels. A modified form of T&V was
introduced under an extension delivery system, which was developed to suit the Philip-
pine situation.

Research and extension linkages are being forged through the Regional Integrated
Agricultural Research System, which has established a technology verification network
conducted in farmers’ fields. Extension workers are trained to handle verification and
are closely supervised by researchers based in the research system stations, which are
research centers.

This arrangement has led to a more “bottom-up” approach tc the diagnosis of
problems and to the design of programs. It has hastened the feedback on problems from
the tield. The new system has also promoted better coordination between the research
and extension services.

Normally, technology is passed on to the extension service after it is verified by
researchers. In this research system. however, extension personnel work together with
farmers and researchers in conducting the verification work. Strict boundary lines,
which used to be observed, are now dona away with because of the meshing of the
people of the two disciplines. We now find extensionists doing research and researchers
doing sorme extension work. It is in the regional verification trials that the linkages
between research and extension are occurring in the PhLilippines.

Prospects for Eifective Linkages

The current efforts exerted by the developing countries in bridging the technology
gap are not seen to be final solutions, because in a sense they are dealing with human
attitudes true to current times. As situations improve and societies become more
sophisticated, we can expect further changes. Other schemes may prove to be better at
some future time.

Diverse setups have stabilized in different places. The Korean experience saw the
advantages of a total fuslon between research and extension. In the United States
research and extension are undertaken by different institutions: research by academic
institutions and extension by the federal and state governments. But the two services
have achieved a highly satisfactory relation since extension workers are frequently
assigned to the university to carry out adaptive research, while the university research
personnel may alsc be intimately involved in the state's extension activities,

A total integration appears to be becoming the vogue. Egypt has already resorted to
such a scheme. It has made the extension service a part of the research council, with
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research, extension, and experimental stations under one director. The current expe-
riences in the Philippines have indicated that it is possible to integrate research and
extension under one regional director. but the Ministry of Agriculture has yet to effect
Integration at the national level. The ultimate goal seems to be a system in which
professional staff in direct contact with the farmers will not only be qualified to do
extension work but will also be competent to undertake anplied research in farmers’
fields. These personnel would be known as technology transfer apecialists.

For the present, it is enough to be able to recognize the internal problems that
restrict the links between extension and regearch and to be adept and innovative in
gagking corrective measures. In an international workslhiop on the T&V extension
Ss/stem held in Thailand in 1982 by the World Bank, the participants suggested several
conditions that would help to unprove the relation between research and extension:

® A strong, unified leadership to resclve differences between research and extension
workers

® A clearly stated strategy of cooperation to make each service aware of how each
fits into the gdeneral scheme of things

© A commun commitment to the goal of gerving the farmers i a more direct manne?
® Jointly agreed npon national programs and annual work plans

® Regular orientation training for the statff of both services to help each understand
the other’s purposes and programs

@ Staff exchange between research and extension services (Cernea, Coulter, and
Russell 1983 ;.

Keeping these suggestions in mind will move us significantly further along in forging
the desired synergism of an integrated research and extension strategy to assist our
farmers.

COMMENTE BY PARTICIPANTS

Robert Picciotto (World Bank)

The World Bank has tried to arrange marriages batwsen regearch and extension. In
Asla 1t 1s just a matter of fine tuning, but Africa 18 a different matter.

We find that it is easy to agree in principle about what must be done to coordinate
regearch and extension, but the problem is what really goes on. Making any changes in
a research and extension system is actually very difficult. The implementation of the
T&V system is an example. It 18 essential to start on e small scale, with perhaps one
project, where success is almost assured, to gain the political support. Then you must
plan to replicate the experience. Thus, when you expand, you will have a solid base as
well as people who know the methodologies and the institutional setup.

Even in instances where there have been successful T&V projects, constraints still
exist, such as lack of good subject matter specialists, problems in monitoring and
evaluating the management of research and extension, and difficulties in linking
research and extension with the work going on in the universities.
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Samsundar Farasram (CARDI)

An important question is whether to organize research-extension linkage along
commodity-oriented, multidisciplinary grou P8 or along more disciplinary lines, with
agricultural research, extension, mechanizution, and so forth as geparate entities. In
many small developing countries, only a few extension personnel are required to
service the entire sector. I believe that the extension of technology, as distinct from
other extension functions, should be Integrated into the technology generation units,
where such exist.

Jacques-Paul Eckebil (Cameroon)

For us, research and extension are split, and we 1lso have separate agencies for crops
and livestock. We do, however, have a Ministry for Education on Scientific Research,
which is trying to bridge the gap, working along several lines. The Committee of
Programs, including the various barastatals as members, meets to discuss the plans for
the year. The research stations organize field days where farmers come to see the trials.
In addition, within individual projects, such as the National Cereals and Extension
Project, sponsored by AID (U.S. Agency for International Development), we have a
testing and liaiso_. unit, which includes an agronomist and an agricultural economist.
The unit’s mandate is to find ways to transfer the resulte of research to farmers, by
conducting a regional survey, giving training courses “.r extensinn agents, and con-
ducting on-farm trials, with farmers involved at every stage from sowing to viewing
results. ’

The extension ssctor is very weak and both understaffed and undertrained. We are
therefore giving the parastatals responsibility tor dealing with farmers in all aspects of
production, not just the one cash crop of the parastatal’s mandate, but also for food
crops. We also have an AID project to create a land-grant type college, with a combina-
tion of research, extencion, and training.

Robert Picciottc {World Bank)

Where you are dealing not only with the problems of the farmers, but also with the
need to rebuild existing structures and to change them, the task is very complex and
requires an institutional approach.

Mohamed Bakheit Said (Sudan)

In Sudan, we have two approacnes to regearch-extension linkages. The first is in the
irrigated subsector, which is very large, encomnpassing about 2 million hectares and
including the Rahad irrigation and other projects. In this sector the relation between
research, extension, and the farmere in managed by four national technical committees
on crop husbandry (cotton, groundnuts, sorghum, and wheat); pests and diseases;
cotton varieties; and bropagation. Production schemes are thoroughly researched
for three yer rs at the experimental station and for one year on tenants’ farms. The
results are presented to the comrnittes, which either passes or rejects the plan based
on recommendations of the crop task forces. Evary June therse is an agricultural
education meeting at which researchers, administrators, and tenants discuss the
previous seasons’s results. The tenants have a big input at these meetings. Even though
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the sitvation is somewhat satisfactory in this sector, there is much room for improve-
ment. [n a new project, partly financed by the World Bank, we hope to improve the
linkagles among research, extension, and training,

The second approach is used in the rainfed, traditionai sector, where the situation is
far from satisfactory. This includes a very large area, about 1 million square kilometers,
of which about 2C0O million hectares are arable. There are also special projects such as
that of the international Center for Agricultural Research in Dry Areas (ICARDA) on
fava bean nroduction, conducted by scientists fromn the center as well as national
scientists. This project involves farmers in on-farm production trials. The production
constraints include time of planting, frequency of irrigation, and control of pests. The
project has been a great success, and yields have increased by more than 50 percent.

Both approaches face infrastructural and staff problems caused by the size of the
country. This poses transportation problems, which are expensive to solve, and
presents a large variety of agricultural problems because of different geographic and
climatic factors. The latter requires extension agents and researchers with specific and
widely based education and experience. This, in turn, poses the problem of salary.

Jonah N. R. Kasembe (Tanzania)

We have institutions specializing in cash crops, with divisions for coffee, tea, sugar,
pyrethrun, and livestock. Within them are divisions of breeding, entomology, agron-
omy, someftimes agricultural economics and agricultural engineering, and water
managemen. .,

In a farming systemns project to study both research and extension our food crops are
being grouped by zone rather than by commodity. We are thinking of creating more
such groups throughout the country, but there are problems in this approach also. For
example, maize was researched on a national basis and coordinated in one central
region, but it is grown in several agro-ecological zones and as part of many farming
systems. It is a very complex situation, and we need a subject matter specialist; a
general agronorn.ist is not equipped to deal with this. Still, we think this approach is
better for cur programs, since the shift from a commodity basis to a farming systems
basis has shifted the emphasgis from cash crops to food crops.

Samsundar Parasram (CARDI)

The Bean Development Project of the Interamerican Institute for Cooperation on
Agriculture (IICA) has used a successiul methodology to develop better production
technologies for farmers in Guatemala who grow beans under widely different condi-
tions. Not only are the farmers at different elevations—on the slopes and level plains—
but some are growing beans as their only crop and somrz as part of a mixed cropning
pattern.

In this scheme, the researcher is still in control during the on-farm test, but the
procecs can occur at many locations. For the on-farm verification, the farmer is in
contral and is assisted by the researcher and the extension agent. Any problems at any
gtage are referred back to the station. If there is & problemn at the gtation, it goes back
to IICA.
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Hdgardo C. Quisumbing (Philippines)

The research and extension linkage for rice, as a single crop, worked very well. But if
there are many extension agents in the field, each Specializing in a different crop, they
get in each other's way and confuse the farmep.

John J. Ondieki (Kenya)

We had a similar approach with maize in the late 19F0s and early 1970s. The system
works quite well when introducing a new crop or to achieve a certain purpose, but it ig
less successful as a continuous program.

Roberte Martinez Nogueira ( Argentina)

Our National Institute of Agronomy faces a very complex situation. There are many
dafferent regions, and the institute works in all of them. Also, the institute has evolved
under two very different sets of circuinstances. Before 1970, it was the only institution
in the country worlking on research and extension. There was a period of high growth,
and, after 1970, many public and private institutions worked in the field, collaborating
and competing with the national institute.

In the earlier period, the objectives were clear. Research wag done on the main
regions and emphasized export, crops. Then the objectives, strategy, priorities, and
communication within stations became complex and unclear. Now we are thinking both
of ruorganizing the whole system to give more autonomy to local stations and of
stng the research-extoension linkages along agro-social systems, as is done for
sloon farming systems,

OlPiiti
resed

E,HS%{ R dw An_r;irgd@ Alves (Brazil)

In Brazil, the situation ig very complex. For example, for cocoa, there is an integrated
project where extension and research are being carried out together. For sugar cans,
the private sector is doing very intensive research. In the universities, teaching and
research are done on a large scale. In Vicosa, University alone there are perhaps 500
doctorates doing teaching and research. In the Ministry of Agriculture, EMBRAPA
(Brazilian Agricultural Research Corporation) Is responsible for research based on the
model of the international centers. EMBRAPA also works with the states, which have
their own resezrch organizations., and finance. The extensinn service 1s centralized,
consisting of a small coordinating agency and the state oifices. The private sector,
Including some farmers’ CC-0pSs, I8 very strong in extension,

There are two main problems in extension. The basic problsm is the lack of good
research results to extend. Successful extension work depends on having good reraarch
results. For example, twenty to thirty years ago soybeans were not, produced ir. Brazil.
Now we are the second largest producer in the world. Research from the southr,rn
United States and our own research combined with the extension service have worked
very well in develening this crop. The problsms we have in bean production are due, not,
to extension failures, but to a very Serious technological bottleneck.

The second main problsm is that there can be a tremendous difference between the
soclal and private benefits of most technology created by research. Sometimes there are
high social and relatively low private benefits. For example, irrigation technology has a
very high social benefit, but if the government does not build the irrigation, the farmers
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will not do it. Another example is that in Brazil we could produce three times as many
beans as we do now. The problem 1s that thers are three bean diseasas, which are
transmitted in the bean seed and which seriously reduce yields. It is too expensive to
conduct private research on these diseases, so the private gector will not do it. The
government must do it, or it will not be done.

In my or:mion, you can organize the links between research and extension any way
you like, bui what you need most is good technology combined with a way to bridge the
gap tetween the social and private banefits. We criticize the extension service for lazk
of success, but these are the real problems.

M. V. Rao (India)

The extension systern in India ig also very complex. Educetion and training in
agricultural research are part of the university system. There are twenty-three agricul-
tural univergities, based on the UG land grant system. The state is responsible for
implementing policies in agriculture, coordinated by the Ministry of Agriculture. The
Indian Council of Research coordinutes research and university curricula, and the
Department, o Agriculture extends the knowledge, in coordination with research. There
are currently aboul seventy agricultural projecls in process, some organizeu by crop
and some by discipline.

Forty-two extension stations are working on wheat and seventy-two on rice. All tite
various disciplines are represented at each station, and many include basic research
activities. We give thie highest priority to demonstrations on farmers' fields. In the
projects aimed at the entire country, we develop and test new varieties, and within
three years we produce a package of practices to give to farmers.

National demongtrations are teld, at which the extension agents pose yuestions to
the scientists in the field. Every university also has field days twice a yasar, which the
farmers attena. We train subject matter specialists and stress the importance of a
cropping system approach, becauge it is more helpful for the farmers to try to increase
their total {arm income. In one program, we train village farmers for six months. In
our “back-to-the-land"” program, ths ressarcher must wort  the farmers’ fields for six
months We have a program of “village adoption” where & w.i1versity adopts a village, as
well as operation ressarch projects to attack specific problems, such as brown leaf-
hopper in rice,

There are eight regioneal comrnittees in which politicians, administrators, and scien-
tists meet vo discuss problems every year. In our Production Commissioners’ meetings,
twice a year, all the managers ccme to Delhi and then pags on information to the
countryside. Parliament membersg algo pose questions raised by farmers.

We have had some considerable success stories, such as the World Ban'k cotton
project. Some sign.ficant problems persist, however, such as:

@ A shortage of mid-level technicians, graduates, and undergraduates to work in the
villages

@ The use of improvad technology mors in the irrigated arees than in the dryiand
farming areas

® The unwillingness of extension worksrs to live in the remote villages.
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The T&V gystem has worked very well in some projects. We have taken yields from 27
tons per hectare to as high ag even 97 tons per hectare. Radio, TV, and newspapers all
help to extend the improved technologies. What we still need is mid-level techniciens
to live in the villages. Also, it is true that farmers will figurs out their own economics.
If the nation benefits from a new technology, but the farmers dr aot, they will be
hesitant to adopt, it.

- Robert Picciotto (World Bank)

In the socialist, countrieg, the government seems to recover the costs of the transfer
of technology. How does that, work?

Balint Szalocry ¢ Tungary)

In Hungar,, we 1.ave about 1,400 cooperatives and 114 state farms. The average farm
is 8,000 hectares, and each hag its own technical and extension €xperts, a team varying
from 10 to 200 riversity graduates. Usual ~ #nouh 200 to 250 units belong to a major
production system and about 30 to a small system.

Regearch is disseminated in different ways. In the traditional way, the universities
and the research institutes extend technologies through training, demonstrations, and
contracts with atate farms or cooperatives for problem solving.

Twelve years ago we began s -ew production advisory system, which cooperative and
State farms join voluntarily. The headquarters of the system provides the tecianology,
including special services, such ag snil analynis, seeds, farm machinery, and fertilizers,
and guarantees ceriain resu'ts if the recommended production system is followed. If the
yield increases, for example, from & to 8 percent, farms will pay 1 to R percent of the
value of tha surplus production. If the contracting unit fails to achieve its goals based
on a five-year average, it pays the farm compansation.

The lieadquarters of the production system collects research findings from all over
the world. There are now about, fifty production systems competing, and farmers can
decide which ones to use. Thers is no need for extension work between the farmers and
the researchers because of this production system.

Papa I. Thiongane (Senegal)

We have a system of mulevidisciplinary teams in the field, which began ten years ago
and which we tried to improve with the help of the World Bank two years ago. The
teams consist of agronomists, microsconomists, sociologiaty, and so forth. They follow a
set. procedurs,.

First they go to the field to survey the farm situation. They analyze their data at the
station, to understand the traditional gystem before they attempt to change it. The team
then works with scientists to develop an improvemoent plan, which is tried at the
station and in the farmers’ fields. The L.an is popularized by the extension gervice, and
special units in each region mest to decide upon the next year's program. Finally, an
Internal team review identifies new priorities of research and extension. Some prob-
lems arige with this system because research and extension are not in the same
ministries.
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and to com nunicate the farmers’ problems to the research scientists. The routine
administrative functions, such as mounting special campaigns, enforcing government
laws concerning agricultural activities, and coordinating the distribution of inputs
should be done by persons other than extension agents.

Ibrahimm Manwan (Indonesia)

In our system the responsibilities for the various functions are sha. :d in different
proportions between the extension agerts and the researchers. In generating the
technology, researchiers nave most ¢f the respons: ility, but there is some input from
the extension service. During verification, the tech.::0logy comes from the researchers,
but the extension service aigso does some regearch. In the dissemination stage, the
researcherg still provide some help, but the extensicn agents have most, of the respon-
sibility. If we have sometl.ing good to transfer, it is very easy to coordinate.

Eliseu R. de Andrade Alves (Brazil)

We distinguish between extenslon and regsearch. Extension ie meant for diffusion, but
it also has been used for general educat:on. The role of extension in the United States is
the modsl for this. In the early days of the extension systemn, transfer of technology was
only one part of iis role; general education and creating a general feeling for science
was an lmportant slement.

Robert Picciotto (World Bank)

Agricultural extension has changed to the point where the workers now are full-time
agriculturalists, not “jacks-of-ail-trades.” The T&FV system uses speciallsts, becauss tha
ragearchers are not really equipped to diffuse technology. Radio, TV, and input suppliers
will diffuse it to some extent, but a good e:rtension service will do so faster.

Fernanao Gomez Moncayo (Colombia)

e research-extension process, which we call research-technology transfer in
Colombia, is really not two procegses, but one. We have the problem that our speclalists
have become so spacialized that they cannot communicate with sach cther, and the one
who ig shortchanged by this is the farmer. We all must speak the same language to
participate in multidisciplinary work to make research and technology transfer a
guccess.

One of the most important elements in this process is on-farm research. The critical
advantage here is that the new technology or knowledge is tested under actual farm
conditions and 18 compared with the farmer's current treatment, not a ‘“‘zero" treat-
ment. This implies, for instance, that the planting w..l be done, not by researchers and
their workers, but by whatever labor the farmer normally employs.

Summary

There 18 a degree of consensus about the kinas of difficulties faced in arranging these
marriages between regearch and extenrinn. But there are strong differences of opinion
about the best policy and structures needed to achleve the desired results. Different
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structures are appropriate for different sltuations, and the question of a methodology
for research and extension i3 itself a subject for research.
There are three main issues:

® Macro issues that center on the structure of the organization doing research and
extension within a countr

® Micro issuss that concern the roles of the various groups within the system such
as researchers, extension workers, subject matter specialists, and farmers, and the
Teclianisms nseded to coordinate their roles

® The constraints that keep ressarch and extension systems from functioning ag
envigioned.

Macro issues. On a national scale are t*ie questions of who provides research and
axtension; who ovarsees it; and how ars priorities genearated, the results analyzed and
evaluated, and adjustmernts made. There are many structures in, and degrees of gatis-
faction with .ue workings of, specific country systems. No one type of organization
works better than the others, and the enormous differences among nationel situa-
tlons—historical, geographic, demographic, and economic—dictate that different
systems be established.

In most developing countries the main responsibility for both research and extension
and their linkage i considered a funciion of the public sector. Ministries of agriculture
and other minietries, research couneils, national technical committees, and delegations
for scientific and technological research, land-grant type universities, and special
project units all play a role in public sector research and extension. In some countries
Parastatels and private sector groups—from farmer-produgcer cooperatives to agro-
business ccmpanies—play a large part in broviding research and extension. Interest-
ingly, the private sector plays a large role both in countries where the national
research-extension system is poorly developed and in countries, such as Brazil, where
the public sector research and extension systems are very strong and the private sector
is algo very strong in research and extension. Although the mix of public and private
8ector research and extension may vary, it 18 important for the public secter to engage
In research arnd extension where there are significant differences between the social
gains and the individual gains.

There are many circumstances in which private companies and farmers, singly or in
cooperatives, can and will pay for the products of research if they have access to inputs,
management help, and so forth. Certain kinds of research and extension, such as
certain kinds of public works (for exarple, irrigation projects), have usually been done
not by the private sector, but through government, funding and management. Histori-
cally this wasg true for countries, such as the United States, in which the land-grant
gystem with its research and extension was a critical element. Today multinati- 1al
corpcrations and private companies provide some of these services in developing as
well as developed countries. [n Hungary, where the farming is done on a large scale
with cooperatives and state farms, research and extension are, of coursgs, public 3ector
activities, and yet, within that context, the cooperatives contract with research insti-
tutes and pay the institutes for their part in increasing production However, on the
wholse, the private sector plays only a very minor role in research and extensior..
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The degree of ceatralization versus local autonomy depends on the size of the
country, its economic status, and its historical development. A major element of this
iscue 1s the question of how to organize research and extension:

® Along commndity lines (for example, corn)
® By discipline (for example, crop breeding)
& By a farming system (for example, small farmers, multicropping patterns)

® By ecological zone (for example, a dry land region).

Various combinations of these options are used by different countries, and some
countries are switching {rom one system to another or developing a new emphasis. All
of the options for organization are appropriate and successrul in some situations.
Micro issues. S5ome of the liveiiest and most interesting discussions rentered on the
qﬁé*s}fﬁ)—ﬁ‘af'tﬁé proper roles for extension agenis and others who form the links
between the generation and the application of research. In general the process is
considered to be a sequence of activities which must take piace and which must be

linked in some way so that information flows freely among participants:

Generation Testing Validation Dissemination
Research
, ) - of of — of - of
(basic and applied) X
technology technology technology technology

There are great differences or opinion, however, as toc how these linkages should be
chieved, particularly who should perform which aspects of the activities, and what
structures and linkages would make the process function as a whole.

The simple ide 1 of seeing the extension agent as a two-way link between farmer and
researcher has undergone some modification. Some believe that it is imperative that
researchers actually go to the farmers to understand their needs and to decide what
research they can do. An extension agent cannot do this job for the researcher. What
the extension agent can and should do is to diffuse the new technology after it has been
developed. Others believe that this is an unworkable idea because of the large size of
their countries and small number of research workers and that extension agents
should retain that role. Still others believe that this linkage is properly filled by a
subject matter specialist functioning as an adjunct to the generalist extension agent or
that a multidisciplinary team, in conjunction with farmers and extension agents,
should analyze situations and determir.e what can be cone with available resources,
after which the extension agent should disseminate results

Extension agents rnust take on a wide variety of functions, including supplying broad
educational services, analyzing farm finances and performance to establish credit
arrangements, a3 well as disseminating new technology. This view of the role of
extension agents is contrary to the philosophy of the T&V system but, nevertheless, it
was held by most of the participants—all high-level research officials. As economies
develop, more of these services may be available elsewhere, but in the present state of
many developing countries, extension agents will have to cover these functions.
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Constraints. Many specific constraints are common to many countries, but to varying
deErees. For example, many countries have trouble recruiting and keeping good re-
searchers and extension agents to work in remote areas. This problem has been solved
by providing strong incentives (higher pay, bonuses, free housing, educational oppor-
tunities, and o forth) to technical workers in remote areas, but often governmental
and civil service policies do not allow this.

Other constraints are a shortage of specialists, particularly in agricultural marketing
and horticulture; lack of trained research managers; inadequate economic infrastruc-
ture; and inadequate governmental support for research. Numerous problems of link-
ages include communication problems caused by different functions being performed by
agencies under different ministries; inadequate ties with universities; lack of mech-
anisms to bridge gaps; and, specifically, the difficuities of reaching a very large number
of very small farmers, especially in the poorer, rainfed areas where traditional technol-
ogies are predominant.

Above all, however, there are really only two reasons for the fatlure of extension:

@ The lack of good, usable research results to extend

® The difference between social ap- private benefits of technology adoption, which
can be very large. Farmers are husiness people and make decisions on the basis of
the potential benefits they see for themselves. If the sncial benefit is high but the
private benefit low, the technology vwrill not be adopted. A way to bridge this gap
must be founa.

There is a great variety in the structure and performance of various extensior
systems. Some are in the process of construction or a major overhaul, whereas soms
need only fine tuning. The question of how to arrange a system to get the desired
performance is very much open to debate.



Session 6

Agricultural Research Councils

Agricultural ressarch in developing countries generally is more personalized than
organized and depends largely upon the initiative, vigor, and levsl of tralning of
individual researchers. In recent years several countries have tried to design a national
policy for .llocating scientific resources that would ensure & balanced program in
which the needs of the economy are satisfied within the limits of the resources
available. The organizational forms adopted for this purpose vary from country to
country, but generally are based on two scientific coordinating bodies

@ A central body that formulates national scisnce policy and then organizes and
implements research, usually under the authority of a special minister of science

® A central body that formulates national science policy, but then only coordinates
thie activities of the research bodies, which are under the direction of the minis-
tries concerned.

A more or less common structure for the central body is an interministerial commit-
tee for scientific and technological research made up of those ministers who are
directly concerned with resesrch (such as finance, education, aefense, industry, public
health, and agriculture) and whose main function it i3 to edvise the government about
formulating research policy and allocating resources for resesrch and development.
They are usually assisted by an advisory panel on scientific policy, composec. of senior
scientists and department officials, who prepare the proposals for the interministerial
committes, advise on the formulation of policy, attempt to define a balance of scientific
effort between different fields of endeavor and betwsen bure and mission-oriented
research, and draw attention to deficiencies in the overall research effort.

At the next level are the national councils for research, which organize and coor-
dinate scientific and technological research. Thege bodies are variously named Council
of Scientific and Industrial Resesrch (India) National Council for Research and Devel-
opment (Israel), National Science Development Board (Philippines), Commonwealth
Sclentific and Industrial Research Organization (Australia), National Council on
Scientific Policy (Belgium), National Research Council (Canada), and so forth.

In certain countries, the national ragearch council functions in an advisory capacity
only and coordinates research carried out by various agencies; in others, the councils
also have executive functions and establish and administer national research institutes
and laboratories. One of the first duties of a scientific council i85 to determine if all fields
of scientific effort are adequately covered and to provide the means ior eliminating any
existing gups. This requires an inventory of the countrys scientific resources, in

85
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particular its scientific expertise, and a study of the distribution of research in relation
to the needs of the country.

In most countries the council is an autonomous body, most of whose members are
scientists appointed as irdividuals and not as representatives of institutions. For the
council to be effective in setting policy, it is essential that the members have ready
access to political leaders and even participate in policymaking. It is therefore desirable
to include in the council vhe directors of the government ministries that have an
interest in the problems with which the council is concerned The council thus provides
a framework within which top scientific and political leaders regularly work together.

When the research council has no executive functions, it can influence research
policy by allocating funds according to the priorities it has established, by having
representatives on the boards of the research institutes, and by making recommen-
dations to national policymaking bodies.

Agricultural research councils (ARCS) or their subsidiaries have five main functions:

® To advise the ministry of agriculture and the council for research and development
on all aspects of policy al.d implementation regarding agricultural research. This
includes reviewing research projects and setting priorities, irrespective of who fi-
nances and executes the research; financing research from governmental or other
sources; allocating and training scientific and technical research staff; and organ-
izing research, relations, and coordination among research institutions.

© To inititiate and encourage new fields of research, if needed

® To ensure that the research policy outlined by the committee and approved by
parent bodies is implemented

@ To organize and encourage the exchange of scientific personnel between countries

& To serve as a clearinghouse - zll aid programs for agricultural research between
developed and developing countries.

ARCs have three main advantages. They legitimize decisions and advice on agricultural
research, because they include representatives of relevant ministries. The quality of
decisions and advice tends to be more substantiated and detailed because of the variety
of entities involved in agricultural research. Implementation is Improved because
several key people participate in the decisionmuking process.

The disadvantages of ARCs are related to deficiencies in their organization. It is very
difficult to design a system that coordinates several agencles for united action given the
political and firaicial constraints. Another disadvantage is that people who have the
authority to swa; opinions or influence policy usually do not have the time to partici-
DPate in the councii's meetings.

THE STRENGTHS AND WEAKNESS:ES OF AGRICULTURAL RESEARCH COUNCII 8
Amir Muhammed, Pakistan Agricultural Research Council

Thu economy of most developing countries depends largely on agriculture. The area
available for cultivation has decreased, however, because land and water havs had to be
used for nonagricultural purposes to meet the needs of the rapidly growing population.
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During the past decadc this situation has put considerable pressure on increasing the
productivity of limited resources. The situation is going to continue to decline because
of the increasing population and diminishing resources of land and water. The only
solution is to improve the productivity of the available resources through the efficient
use of land and the valuable inputs. This is possible only by using irnproved agricultural
technology produced through well-organized and multidisciplinary basic and applied
research.

Agriculture is practiced under different, conditions in each country. In addition to a
wide variety of agro-ecological diversities, there are different socioeconomic milieus and
administrative-political setups, such as different tenurial systems, sizes of land-
holdings, literacy levels, socioeconomic statuses, and attitudes of farmers, as well as
several commodities being produced under different farming systems in different areas
by various categories of farmer. As such the system for agricultural production is
highly complex. and each country has to develop suitable agricultural research and
production systems according to its particular needs and available resources.

The main purpose of agricultural research is to devise the production technologies
best suited to different agro-ecological situations, to reduce the cost of production, to
minimize the element of risk, and to maximize the income of the farmer. The various
production technologies have to be incorporated into a sound agricultural production
System capable not only of meeting the country’s requirements for various commodities
for dnmestic consumption, but also of generating surpluses for export to stabilize the
national economy. Establishing a sounda agricultural production system requires the
strong backup of an extensive national agricultural research system linked with the
central government ministries that deal with planning, commerce, industry, trade,
science, and technology, as well as with agricultural production organizations at the
grass roots.

The agricultural research systems in different countries have evolved in different,
ways depending mainly on the specific needs and resources of each country. Some
countries, such as the Republic of Korea and Argentina, have highly centralized sys-
tems with a single federal body, which controls all agricultural ressarch and extension
in the country. In other countries, particularly those with o federal-state forn of
government, parallel research is carrisd out, by the federal and state research insti-
tutions, or at least the responsibility for agricultural research is shared between the
federal and state institutions. For example, in the United States, which has a federal-
state form of government, the responsibility for national research is shared by the
federal and state institutions conducting agricultural research. The federal government
maintains its research organization, the Agricultural Research Service under the
Department of Agriculture, which controls several regional institutions serving the
interests of several states, but each state also has its own research establishment,
which serves the interests of that state, Despite the divided responsibility for agricul-
tural research, the U.S. research system has a built-in mechanism to coordinate the
whole activity i1 the country to best utilize the resources expended on agricultural
research.

In countries such as Pakistan, however, which also have a faderal-state form of
government, research systems are not well organized, end more than one ministry is
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involved in conducting and managing agricultural research, at both the federal and
stats levels. Moreover, within each minigtry, the research is either concentrated in a
single department or fragmented in different departments, depending on the subject
matter, or is vested in several semiautonomous institutions. As such, the provincial and
state departments work in isolation and have no central organization to guide and
coordinate their policies. Because of this lack of coordination, the cooperation betwesen
the center and the provinces in a vital field is weakened, and the utilization of
resources is less efficient. There is an urgent need for a ¢3ntral organization to coor-
dinate and direct agricultural research in the states and provinces. Efforts are being
made in almost all countries to streamline agricultural research and to centralize the
planning and coordination of agricultural research, education, and extension activities
to improve the overall performance of the agriculture sector.

To achieve this objective, several countries have organized national ARCs, which
usually have a charter to undertake, aid, promote, and coordinaie all agricultural
research. education, and extension activities in the country. ARCs in several countries
have succossfully improved the performance of their agricultural research systems and
have proved particularly effective in organizing viable research systems in countries
with few trained sclentists, scarce financial resources, and mecager infrastructural
research facilities. The ARC concept has many strengths as well as some weaknesses.

Strengths

ARCs make possible the centralized planning, coordination, monitoring, and evalua-
tion of all the agricultural research in a country. This system not only permits
Jadicious utilization of scarce research resources, but also minimizes or sliminates the
overlapping and wasteful duplication of research work. The ARCs are usually headed by
the central minister for agriculture, and the governing body has representation from
all concerned interests, such as scientists, farmers, planners, policymakers, and the
various provincial or state governments, so that regearch programs and plans are
developed and approved according to the nat‘onal priorities as weli as the requirements
of the farmers in different parts of the country.

The councils also can strengthen research in provinces or states by implementing
short- and long-term projects and nationally coordinated research programs on Impor-
tant crops and other commodities. The coordinated programs on wheat, rice, maize, and
food legumes have proved highly successful in several countries including Pakistan. The
ARCs provide a coordinator for the program and the necessary commodity experts. The
roordinator prepares the national research and production plans for the particular
commodity in consvltation with the experts in different provinces or states working on
the commodity. The federal coordinating agency provides germ plasm from national and
international sources, as well as additional funds and other special requirements that
the cooperating scientists may need to undertake the planned research. Every year the
cooperating sclentists meet to discuss the results of the previous year's experiments
and to modify thelr research programs in the light of these results. This mechanism
has worked successfully in countries in which the msajor commodities require a coor-
dinated research approach but in which applied agricultural research is largely a
responsibility of the provincial or state governments.
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ARCs can undertake basic research to solve intricate problems for which facilities in
the different provinces or states are not, adequats or for which such research can best
be done at a central institution. slthough some developing countries have attained gelf-
sufficlency in the production of food grains and some other commodities, there are
periodic fluctuations 4 sometimes serious shortfalls in production. To Improve and
stabilize the producti. «f various commodities, basic regearch on new digeases,
insects, environmental problems, and sociosconomic aspects i required to back up the
applied research in different parts of the country. Because of the high costs of the
sophisticated research facilities reguired for basic research, it appears more feasible to
establigh central facilities under the control of ARCs. 8uch facilities would also cater to
the basic regearch needs of the provincial or state institutions.

In addition, ARCs can formulate and implement well-balancsd and cornprehensive
training programs. In most developing countries there is an acute shortage of qualified
and trained scientists, even in important areas of research. The educational programs
depend mostly on the training facilities from the developed countries, but these gener-
ally do not fulfill the needs of the developing countries. ARCs can play a vital role in
coordinating and planning the development of scientific expertiss to mateh the needs of
each country by organizing training programs within the country and at cerefully
selected institutions in other countries.

Finally, ARCs help to develop international linkages and collaboration. It is more
feasible to establish links with other countries and the concerned international agen-
cies through a centralized national agency. This also helps to attract financial assis-
tance from donors who find it easier to deal with one national organization than with
many small provincial or state institutions.

Weaknesses

ARCg lack administrative control over provincial or state institutions. Because the
ARCs do not directly administer all the research stations in different paris of the
country and usually perform only the coordinating role, in many cases the provincial
or state governments do not follow the plans prepared by the ARCs, often because of the
vested interests of individual scientists. In such cases tlie ARCs do not have tie
authority to make and implement decisions, which results in overall Inefficiency of the
research system.

The ARCs usually have few links with the extension systems. This limits their ability
to effectively transmit he research findings and the production technologies generated
tnrough research to the ultimate beneficiaries. Since extension in most countries is a
provincial or state responsibility, the ARCs generally are discouraged from establishing
links with extension services, and it {s thus difficuls for researci to improve agricul-
tural productivity.

The linkages of ARCs with educationai institutions are also not encouraged by the
provinceial or state institutions. Here again, until the overall plans and programs of
egricultural research are reflected in the teaching and research programs of the
agricultural colleges and universities, the whole agricultural production system in the
country will be ineffective. Therefore, there is an urgent need to link the agricultural
education institutions with the ARCs so that the courses taught as well as the number
of graduates in different diesiplines reflect the needs of national agriculture research,
teaching, and production systems.
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In conclusion, the best way to organize agricultural research in a country is through
& strong central organization such as an ARC. This has obvious merits, especially for
the developing countries, which are short of financial and trained human resources, In
establishing centrally organized researcn systeins, however, ARCs must have the power
to control, coordinate, and direct research, education, and extension systems in a
country. It would be desiratle to examine the successful ARCs in selected developing
countries, particularly the problems faced and the measures taken to overcome the
problems. This will veveal various patterns for organizing ARCs in different countries,
which depend on their par.icular political system, sociceconomic characteristics, and
available resources.

Agricultural Research in Pakistan before 1978

The Pakistan Agricultural Research Council { PARC) was reorganized as an autono-
mous body in 1978 in the wake of the worst, wheat crop in history, caused by yellow
and leaf rusts. Previously agricultural research had been done largely in many experi-
mental statins, which were run by the provincial governments and which had very
limited capability to undertake meaningful research. However, because agriculture is a
provincial concern in Pakistan, the provincial governments tended to maintain their
exclusive right to undertake agricultural research, so that no meaningful mechanism
could be developed to have a national system. From the partition of British India,
Pakistan inherited an agricultural college and research institute at Lyalopur ( now
Faisalabad) in the Punjab province and a provincial agricultural research station in
each main province. In 1947 ther -vas an Imperial (now Indian) Council of Agri-
cultural Research (ICAR), with several prestigious research institutions including the
famous Indian Agricultural Research Institute at New Delhi (the so-called “Puosa’
Institute) and the Indian Veterinary Research Institute at Izzat-Nagar, but none of the
central institutes of the ICAR were located in the areas that became Pakistan. Thus,
Paxistan did not get even a nucleus of a central agricultural research organizavion and
inherited only institutions in the provinces.

All efforts Dy various national and international organizations to create a counter-
part of the ICAR in Pakistan were frustrated by provincial politics for nearly two
decades. Subsequently, in 1968, when the country faced severe food shortages that
necessitated massive imports, the government organized a Fak-U.S. Joint Agricultural
Research Review Team to suggest measures for strengthening agricultural research to
boost agricultural production. The team strongly recommended creating a netvrork of
central research institutes, including the National Agricultural Research Centre, in
addition to strerngthening the provincial experimental stations and linking agricul-
tural research, education, and extension in a national network. The report could not be
implemented for five years, however, in spite of its acceptance by the Cabinet.

In 1973 the second Pak-U.S. Review Team endorsed the earlisr recornmendations and
conciuded that none of the recommendations of the earlier team had been imple-
mented. The second Review Team again strongly urged the government to develop a
national agricultural research system immediately to avert major disasters to the
country's agriculture. A sizable agricultural research oroject was also developed with
the assistance of the U.S. Agency for International Deveiopment (AID) to implement the
recommendations of the two review teams, and funds were committed in 1974. Because
of the very cumbersome procedures for developins new research facilities and training
scientists, however, the grant from AID could nct be utilized for about four years
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association of the extension activity with research is a prerequisite for improving
agricultural productivity. Several review rnissions have reported on this subject, and
the government is currently considering what must be done to improve the coordina-
tion and linkages between agricultural research, education, and extensiorn.

The funds for agricultural research should be adequate and not subject to frequent
cuts from year to year because of the changas in the overall nat.onal economy.
Previously, PARC got funds throug. tlie cess levied on agricultiiral exports, but the
income varied witl. the production of different exportable commodities. The overall
tunds available to PARC for research used to be highly inadequate. Lately, the govern-
ment has started giving enough grant-in-aid to PARC for all its activities. We have now
requested that a sizable revolving tvnd be eatablished to ensure that the critical
activities are continued even if the country goes through a poriod of extreme financial
stringency.

Last, PARC hes realized the urg:nt neced for well-trained research managers to
efficiently organize and administer the rapidly developing network of research pro-
grams and institutions. Without such expertige, the Jarge investments in Jeveloping
research facilities are likelv to preve inefficient. Because of these considerctiong, PARC
has embarked on a program to trsin about 100 persons in the broad aspects of research
management so that they can adimninister ite various institutions ana related activities
in the coming years.

While every country has & unigque set of circumstarnces for agricultural research, the
experience of Pakistan in organizing its national system can be usetul for other
develop!ing countries that are reorganizing their agricultural research into an effective
nationial gystem.

COMMENTS DY PARTICIPANTS

Robert Picciotto (World Bank)

Despite our progress in agricultural research and in increasing agricultural output in
the past two decades, we 3till have a global food problem becauss the population has
continued to increase, and the demend for food has remained inelastic. More important,
we have very severe regional fo«d problems, particularly in sub-Saharan Africa, whera
the picture is very grim indeed. The need to develop the right kir.d of agricultural
technology is critical, and yet there is no clear-cut modsl of how to do 30.

More and more questions are being raised about tha effnc*iveness of the present
national and international crganizations. The overall re;urns to agricultural research
are high, but that does not mean that all the 2omponents ere us efficient ae they should
be. The financial squseze baing felt by the developed as well a3 the developing countries
means that we must do more with less. This is the mandate for the 1980s. There are
three avenues of iriquiry to attempt this.

The first is to determine whether agricultural research is a part of ressarch gener-
ally. Is it too paro«iiel? Intsllectually and instituticnelly, agriculture has remained an
island. This hae ensured the efficlency of large-scale production, hut it has been very
costly. The question i3 how to combine the vigor of autonomy, which brings power, with
the intellectial cross-fertilization of assoclation with other diseiplines.

Second, there 18 a significant private component to agricultural research. Hefore the
twentieth century, most regsearch was private. Socialization 18 necessary, since private
partiss can only make use cf the benefits, but the inefficiencies in the public sector are
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causing impatience. Some systems are Just too large, and some have other weaknesses.
An example of effective private research is the growth of biotechnology research and
the patenting of biological life in the United States. Thig brings up the question of
whether budget nontrols should be shifted to the users of research, rather than to the
practitioners. Relatively littls of this has happened in the developed countries. There is
the model of the National Institutes of Health in the United States, which is autono-
mous and finances large-scale projects, or there is the other model of the land grant
universities.

The third issue is the structural question. There are four distinct models for research
and extension: the ministry of agriculture; autonomous institutes, particularly in
Africa; the agricultural research council; and the integrated research and extension
model.

Some countries have a combination of these institutional forms. There are problems
of coordinating the influences of the various sources of funds. There are questions
about how to inake changes in the systems: is the gradualist approach better, or is
a drastic change preferable? The answer appears to depend on the circumstarnces.

There are also issues of whether to organize research along disciplinary or com-
modity lines, with regional approaches, or a3 decentralized or centralized, snd how to
assure & steady flow of support. Ultimately, the real issue is how to liberate the
inventiveness of the scientists.

Jonah N. R. Kasembe (TanzaniaQ

Tanzania's national agricultural research system is under the Tanzanrian Agricultural
Research Orgarnization, which has a governing council. The council plans, controls,
budgets, coordinates, and evaluates the research activities done in all agricultural
institites. This council is a semisutonomous body whose chairman is appointsd by the
president and which meets at least four times a year. Council members are chosen from
various ministries, including natural resources, forestry, flsheries, land, livestock,
agriculture (crops), regional development, and community development, so that its
activities are totally coordinated. The council is now being changed to be more like a
iand grant institution. The dean of agricultural research has been appointed as head of
the councll. Hig job is to gee that there is collaboration between research, training, and
extension.

A council that collaborates w'th a university in training has several strengths. It has
the power to plan, conduct, and coordinate all of the research, including that done by
the universities and by the private sector. Al]l research propoesals pass through the
office of the director general, who must consult with the council mernbers. This gives
the power to improve project preparation. The act which created the Project Planning
and Monitoring Bureau established a program for farming systems ressarch. We benefit
from links with the IARCs and with local organizations. We have a memo of under-
standing which allows direct relations with The International Rice Research Institute
(IRRI), Centro Internacional de Mejoramiento de Maiz y Trigo (CIMMYT), Interna-
tional Institute for Tropical Agriculture ( IITA), and informal relations w.th ISNAR and
International Board for Plant Genetic Resources (IBPGR), and we are seeking links
with other centers. Finally, training has been i.¢reased.

Thers are, howevar, also weaknesses, and we feel the act should be revised or at least,
clogely monitored and evaluated. Thers is a serious weakness in the institutional
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separation of research, training, and extension The Ministry of Agriculture does exten-
gion, and the only link between extension and training is in the farming systems
research. The staffs have substantially different qualifications, and there are no links
on the professional lavel. Research is fragmented among the ministries. This is a
common protlem among developing countries, and the World Bank dropped a project in
Tanzania because of this. In farming systems research, all the relevant ministries must
work together with the Ministry of Finance because every ministry has o division of
research. Finally, since it is an autonomous body, our council cannot always mobilize
enough resources because even though local funds are available, foreign exchange is
not; staff are in shwort supply: and our information management is limited because we
have a very small documerntation unit.

Edgardo C. Guisumbing (Philippines)

Extension is outside the scope of many research councils, and inside that of some.
Both systems work, but the latter works vetter.

There are big differences among the ways in which ARCs are structured. The Philip-
pines is unified, but in Pakistan, our four provinces are almost like separate countries,
and we cannot put exter sion under the research council.

Edgardc C. Quisumbing rhilippines)
There is arcther diftr rence, alco. Soine ARCs are purely coordinating, and some do

their own research. The Philippines council just coordinates, but the Pakistani and

Indian councils both coordinate and undertake research in their own stations or in

farmers' fields.

Mohamed Bakheit Said (Sudan)

Our ARC has four fitnctions: policymaking, financing, coordination, and documen-
tation.

Amir Muhammed (Pakistan)

There is no reason for having conflict between the ARCs and the ministry of agricul-
ture. The overall objectives of the agricultural sector in the country should be set by the
planning commission in close consultation with the ministry and cleared by the
cabinet, after which the ministry should lay down government policies to implement
the cabinet decisions. ARCs should support the ministry by providing the latest tech-
nology for achieving the objectives set for the agricultural sector. It i3 advisable to have
the minister for agriculture as the head of the governing board of thie ARC, along with
representatives from other related ministries to improve coordination and reduce
friction.

Often the conflict is between the ministry of agriculture and other ministries and
commissions. Thus, there can be a conrlict with the ministry of finance in fixing the
Dices of the inputs and outputs and in giving subsidies to the farmers, since the two
ministries usually have opposite views. Similarly, the ministry of agriculture must have
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& close liaigon with the ministry of commerce to plan the imports and exports of

agricultural commodities in view of the national requirements and indigenous
production.

dJ. Price Gittinger (World Bank)

It seems clear that there is an effort here to find a way to treat agriculture ag a
System and to integrate research, extension, and the mobilization of resources. The
interaction may be easier to arrange when there is an ARC,

There is a considerable variation among the forms that the councils can take, from
those which are mostly advisory to those which have allocative responsibility. Degpite
such circumstances, everyone gvidently feels that ARCs are generally good things. The
form of a council provides a way to draw together many strands: the scientific, the
bolitical, and the user-farmer concerns. The councils plan and coordinate and some-
times allocete finance. They may or inay not address private research issues. They
appear to be suited to federal systems. In any case, they offer a degree of autonomy, and
this is favored by the group.

It is quite clear that this is not a meeting of extension people, and few compliments
have been offered to extension work. The group appears to feel that we must move away
from multipurpose extension, that extension services should not have a monopoly on
diffusion of research results, and that they cannot reduce the need for the scientists to
get out into the fields. Councils may facilitate somewhat the connection between
research and extension, but this is not, often certain.

There is, however, a probtlem of fragmentation if an ARC does not coordinate well. The
theme here has been one of groping for a way to relate the knowledge, inputs, and
marketing aspects of agriculture in one System, and the research council structure is
seen as a way to achieve this.

Summary

The discussion on ARCs focused on their functions, structure, advantages, and disad-
vantages. ARCs have been set up quite differently in various countries, and not all
countries have one. The concept of ARCs and their Legree of autonomy, howsver, are
generally endorsed.

Some ARCs arg largely advisory in function, some coordinate ressarch in the public
sector, and some have a degree of control over research done in universities and the
private sector as well as at national institutes. Some make policy, allocate resources,
control budgets, and evaluate research results as well. Some do their own research, and
some include extension functions and are in charge of documentation, but most do not,
The amount of control held by the ARC thus varies widely. Generally all are charged
with coordinating research, Increasing its efficiency, and ensuring that its planning is
consistent with overall government policies.

Since the functions of different ARCs vary, their structures do also. Membership may
include various ministries and sometimes university staff and agricultural producers.
Scme incorporate the extension service. Some are multilevel, such as a nationel agency
coordinating with consultative committees based on regions and on commodity groups.
ARCs vary in their degree of autonomy and therefors in both their influence within the
government generally and their ability to act independently in concert with IARCs.
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The advantages of ARCs are largely those coming from an improved ability to coor-
dinate research throughout the country and to coordinate scientific, political, and user
or farmer concerns. Thig provides a way to improve the functioning of the research
system as a whole—from better project preparation to better coordination with the
international research system.

The disadvantages of ARCs are largely the opposite of the advantages: when the ARCs
do not coordinate well, the syatem does not benefit. There are problems with systems in
which research, training, and extension are geparate and the ARC has no role in
training and extension, or in which the research activities are fragmented among too
many ministries. If an ARC has no strong links to the ministries or to the appropriate
levels of government, it may be unable to mobilize resources.



PART IV

Programming and Budgeting

The one task that seems most disagreeable to most research scientists is programming
and budgeting. Considering the complex data computation that most scientists uo, it is
surprising that the comparatively simple arithmetic of budgeting is considersd almost
an anathema by so many.

According to Hulse (1977, vol. 3, p. 38):

A budget is simply a means of assigning cash values to a sequence of planned
future activities. A budget is an extremely useful management tool in that it
Indicates the level of emphasis placed upon different components of a research
program and shows the rate at which an institution and its program intend to
proceed and to grow. A regular monthly comparison of forecast, against actual
expenditures provides a useful indication of how well the system is under control,
and whether each project is progressing on schedule.

Programming and budgeting track the acquisition of funds for, and the allocation of
resources among, various areas of research. These tasks may be done in various ways
under the auspices of different, governmental arrangements or under the direction of
boards of the various regional and international centers. Nonethelegs, good manage-
ment and specific procedures are needed in all cases. Likewlse, issues such as how to
balance investments and recurrent, costs, how to document, research, how to handle
financial planning, and whether to use microcomputers are of concern to research
managers everywhere.

In the publicly funded research in the United States, Tichenor and Ruttan see a
historical progression in the overall approach to management (Fishel 1971, p. 86).

Agricultural research nationally and locally bears the marks of a general trend
toward a “planning” orientation exemplified by some form of a planning-pro-
gramming-budgeting (PPB) gystem. Compared with half a, century ago, the plan-
ning approach represents an evolutionary, if not revolutionary, change in bud-
geting procedures. The initial approach to public sector budgeting in the United
States had a “control” orientation, which emphasized central control in spending.
Prime concerns were to locate responsibility, maintain close scrutiny of depart-
mental work, and prevent administrative impropristies. With the New Deal, how-
ever, there came a gradual shift to a “management” orientation. With many
previous administrative abuses now under control, budgsting could be freed from
many of its watchdog activities and directed more toward efficient performance of
work. The performance budget introduced by the Hoover Commission was a major
contribution of the management orientation.

Note: Donald Pickering chaired the two sessions in Part IV.
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A third stage in budget evolution is the planning organization illustrated by the
PPB system, with roots in Keynesian economics and systems-analysis technology.
The main goal of program budgeting, with its planning orientation, is to ratio-
nalize policymaliing in two principal ways. First, it provides data on cests and
benefits of alternative ways of attaining proposed public objectives, and, second, it
measures output to facilitate attainment of chosen objectives. Whereas prior
approaches and clasgsical accounting might assume a fixed objective, the systems-
analysis approach of PPB would treat the objective itself as a variable. Full-scale
analvsis might lead to a new statement of objectives.



Session 7

Financial Management of Research Programs

The financial management of agricultural research programs is one of many aspects of
management of research and is not, easlly separated from the other management
functions. It is essential, for instance, that planning and budgeting projections and
documents complement each other. Financial management is one of the research
manager's strongest tools and is one of the most effective ways to direct, monitor, and
measure the activities of the researchers. Even though managers may operate under
strict finaneial constraints, such as “5 percent increase over last year's budget and no
more.” research managers can accomplish a lot with careful financial management.

Budgeting can be defined as a process that systernatically relates the expenditure of
funds to the accomplishment of planned objectives. Planning is not the only function of
a budget system, however; management of ongoing activities and the control of
spending are also implicit in the definition. Every budget system contains components
for planning (what are the objectives of the organization, and how will they be
achieved?), management (is the organization itself functioning as efficiently as
possible?), and control (are specific tasks being done when and as directed, and within
the prescribed guidelines?). Different budgeting systems may emphasize different as-
pects of these processes, but all are bresent and important to financial management
(Fischel 1971, pp. 261ff.).

Financial management has been revolutionized by the availability of computers,
particularly microcomputers, which are voth reasonable in cost and easy to operate.
Many programs that could be used by agricultural research institutions are readily
available. Micros are ideal for the movement of costs—especially the all-important
variable costs-—against budget, the levels of personnel against budget positions, and the
status of projects and orders. Carefully managed computer operations can help research
managers and scientists analyze data and quickly produce relevant reports.

Proper training for financial and management staff is an important issue and is
easily overlooked in the more cornmon concerns of educating the scientists and
training the support staff. Most research administrators are scientists who have
become administrators. Their understanding of scientific research and their experierice
may make them excellent administrators, but such individuals usually have not had
management training, particularly financial management. Now that most adminis-
trators face the necessity of first budgeting and then revising budgets downward as the
year progresses, tools such as microcomputers and explicit training in financial areas
are even more valuable.

Program and project leaders at various levels can also benefit from financial training,
Succesaful management, including financial management, implies delegating responsi-
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bility. If all decisions are made at the top, then the research director’'s time is not well
spent.

FINANCIAL MANAGEMENT OF AGRICULTURAL RESEARCH
Hugh T. Murphy, International Rice Research Institute (IRRI), Philippines

There are specific areas in which agricultural research managers must pay specilal
attention to financial management, and some specific mechanisms have been used for
this at the International Rice Ressarch Institute (IRRI). Conditions are different at
every research institution, and thus the way in which this issue 18 addressed must
relate to the conditions at each institution and in each country. There are general
principles, however, that can be universally adopted, with perhaps only minor modifi-
cation.

Thsre is a natural separation, which occasionally degenerates into suspicious isola-
tion, between general and financial administrators and the overall research admin-
istrators. Good rapport is essential between the research, financial, and general man-
agers and must be actively fostered; all must understand ths roles, responsibilities, and
restrictions of the others. This seminar cannot be expected to produce skilled resource
allocators, personnel gpecialists, or financial managers, but 1t can focus attention on
common problems and alternative solutions.

Financial management, whether in personal lives, in business, or in agricultural
research, i1s always critically important. In times of worldwide budget constraints this
ilmportance increases and can have immediate and severe program implications. When
does financial management start? It must start in the first stages of planning and then
continue through at least the following five stages, no matter how long the project or
program lasts.

Planning

The planning stage can be subdivided into long-rangs and short-range parts and must
involve the scientists, those who know and appreciate the needs and desires of the
client community, the political or sconomic body providing the financial support, and
the institution’s management. The short-range plans are much more specific, for they
are distilled from the longer-range plans of the institution. Both plans seek to set
priorities for utilizing scarce human, physical, and financial resources. Good planning
will allow an institution to gain the maximum benefit from capital, staff, research,
extension, and training. Strategies for implementing these priorities must be estab-
lished and must become more specific as actual implementation approaches, since they
give the management the mileposts against which to monitor progress and are thus
critical tu the ongoing evaluation process. Realistic, quantifiable interim and long-
range goals should be established for all plans. IRRI's most comprehensive planning
document, “A Plan for IRRI's Third Decadse,” was published in 1982 and is a thoughtful
and carefully documented work. It subsequantly led to the publication of another
document, “Organization 1983,” which detalls how IRRI has organized itgelf to meet 1ts
stated strategic objectives. Well-defined and well-presented plans make tne job of the
board of directors or trustees easier and allow them to be more knowledgeable and
supportive of the institute and its management.
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Budgeting

Budgeting is a very specific exercise, and the local budgeting and accounting proce-
dures must be carefully followed. It is essential that the planning and budgeting
documents complement each other. IRRI budgets on a rolling two-year bagis, with
projections for five years, to meet the guidelines established by the Consultative Group
on International Agricultural Research (CGIAR). It is essential, however, that research
managers give their institutions some flexibility thriagh the budget. This wiil require
the help of the budgeting and accounting staff and thcse who may critically inspect the
budget. These flexible or contingency funds are critical and, if they can be secured, must,
be spent even more wisely than most. Such funds may give the biggest payoff in
research or cause the most trouble. IRRI spends some 50 to 55 percent of its tudget, on
Salaries. In some national regearch programs 90 to 95 perceut of the budget is spent on
salaries. If the discretionary element of the budget 1s small, husband it carefully and
use it as imaginatively as possible; in personnel appointments, psrhaps hire someons
with greater skills than are specifically required so that they can provide new initia-
tives; in planning new physical facilities, try to use maintenance-free materials; and,
when purchasing equipment, standardize so as to reduce maintenance costs.

E_mplementing

Agricultural research managers are in the most challenging, rewarding, and impor-
tant of positions. The implemerntation stage i1g the test or management skills, because
all the constraints come to bear. Preper planning and budgeting provide a good founda-
tion, but the manager must remain focused and also flexible to deal with conflicts
among scientists, shortages of supplies or materials, delayed or inadequate funding,
political interference, or change of priorities. How is this accomplished? Peters and
Waterman (1983) cite eight basic practices that characterize successfully managed
companies.

® A bias for action—dc it; try it; fix it.

® Close to the customer—provide quality, service, reliability.

® Autonomy and entrepreneurship—encourage innovation; allow mistakes.
® Productivity through people—stress teamwork.

® Hands on, result oriented— know what is happening in laboratories, the field, and
In administrative areas.

@ Focused—know ths mandate and pursue it.
® Simple form and lean staff—keep administration small.

@ Simultaneous loose-tight properties—stimulate and allow autonomy to proven
producers; maintain high standards.

In additicn, delegate both authority over, and responsibility for, project components to
save time for managerial supervision.
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Reporting

Reporting should be divided into reports on all specific components of the institu-
tion's program and reports to the supporting government or funding agencies. First, a
research manager must determine what records are necessary and the specific purpose
they will serve. Then, with tlie scientists concerned, the manager must develop the form
of the reports, agree on the frequency cf completion and submission, and decide how
they will be posted and by whom. The manager then must use these records in
decisionmaking, macdity the reporting so it will be useful, cr discontinue it altogether.
Reports should be forinatted to “evelop comparable data for all projects and programs
to facilitate eventual computerization.

The more general reporting documents are books, monographs, and the annual report
prepared by the institution and its scientists. In preparing these documents and
subsequently distributing them, the objectives of the research projects and the institute
and also of the institute's national or international mandate should be cavefully
reexamined. Does the progress 1it within this mandate? s this publication meant to
persuade policymakers to allow further work on an especially promising, but under-
funded area? So much work goes into preparing these documents that they should be
used to the fullest. They are an exce'lent :nedium for informally getting an institution's
message to the decisionmakers. Appropriate reports should be sent to those whose
power and influence are valued. Keeping political and financial supporters informed
will help both them and vne institule and will be an added incentive for the scientists
to precduce results.

@_yaluatip g

Tne evaluation of research productivity is extremely difficult but must be done
continuously, even if by sympathetic peers, to ensure that a reasonable and rational
focus is maintained. All general and financial managers should esvaluate all projects to
ensure that the planned objectives and schedules are being achieved or to recognize
when a problem exists and indicate the remedial action being taken. The original
planning documents should establish a schedule for these evaluations, which the
research manager then maintains.

There are also bound to be formal eviluations conducted by institution staff and
frequently by outsiders. The earlier and more systematic the internal evaluation, the
bettzr. The art of constructive criticism must be develcped in the staff members,
however, if these peer reviews are to be meaningful. Annual informal peer evaluations
chaired by a knowledgeable research manager can Lighlight minor problems, refocus
straying work, and produce valuable recommendations for improvement. Likewise they
can head off or make unnecessary external reviews, which tend to be very time con-
suming, costly, and frequently of little value,

The board of directors or trustees has an important role not only in the planning
stage, but also in the evaluation of ongoing work. This body can be very influential in
helping to form policy and then getting the necessary political and financial support
for it. (Evaluation is discussed in greater detail in Session 8.)

fx_uditing

Well-directed audits can be very beneficial for management. This is esrecially true of
internal audits conducted by a member of the institution’s staff who reports to the head
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Most companies spend 50 to 70 percent of their money on people’s salaries. And
yet they spend less than 1 percent of their budget to train people. Most companies,
in fact, spend more time and money on maintaining their bulldings and equipment
than they dc on maintaining and developing pcorle.

National institutions should be the first place to seek extra help in training. Fre-
quently cocperative and mutually beneficial projects can be developed with national
universities or even the personnel of other minigtries and development agencles. Then
there are regional institutions such as the Asian Institute of Management, the Asian
Institute of Technology, WARDA, educational institutes such as the University of S4o
Paulo, and the IARCs.

EDI and ISNAR, have the experience, the commitment, the facilities, the personnel,
and the funds to help with training. More workshops, regional seminars focused on
specific issues, books and periodicals, and computer programs for agricultural research
management problems are needed. In addition, it is necessary to determine what else is
needed and how it should be packaged and delivered.

In conclusion, the improvement of the financial management of agricultural regearch
is a critical and common goal, which can be achieved by focusing on several basic
guidelines.

@ Train all levels of staff continuously.
¢ Plan and budget carefully, yet imaginatively.

® Monitor and evaluate all programs at all stages and be willing to redirect where
necessary.

® Report on all projects to maintain and expand the support needed.

¢ Introduce new processes and procedures to encourage all segments of the organi-
zation to work better.

COMMENTS BY PARTICIPANTS

Donalu Pickering (World Bank)

The agricultural research process is not normally well understood by bureaucrats and
politicians, but programming and budgeting are not often well understood by agricul-
tural researchers. Thersfore, it is necessary to plan carefully and to perform the
following functions: planning, programming, budgeting, monitoring, evaluation, and
control.

Papa I. Thiongane (Senegal)

There are five steps for doing the budget in Senegal. First, every year, we evaluate the
finances that are available and determine the allocation to each region. The plan 1s
established for three years and accepted by the government and by external funding
agenciss. The financial plens are elaborated upon by the scientists themselves, and then
the department neads verify that all the programs will fit into the budget. The
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Committee on Science and Techr.ology, which includes scientists from universities,
extension personnel, and some international sclentists, 1eviews the results of the past,
year and then comments on the plans for the coming year. Finally, the first draft of the
budget is presunted to the Ministry of Ag.iculture for approval.

The implementation also involves problems, principally because budgeting the funds
does not guarantee that they will be distursed. Sometimes we do not get the funds, and
sometimes we cannot get the necessary national nart of the funding for a project
backed by international funding agenciss, which is very frustrating.

Another problem is that of reporting the results. All programs, departments, and
institutes must write raports, sometimes every three months, and this can become a
burden.

M. V. Rao (India)

Systems of budgeting differ substanticlly among countries, but two points are central
in all cases: the sources from which tesources are acquirved, and the process by which
the acquired resources are used to get results.

In India, the National Planning Commission decides our budget. There are four
sources of furding for the Indian Agricultural Research Council (IARC): the Indian
government, 0.5 percent of the value of exported commodities, the sale proceeds from
projects, and external furiding from the World Bank and other such institutions. The
funds go into research, extension, and education. Most are used for salaries and the rest
for recurrent and nonrecurrent expenses us well as for expanding programs.

The budgets of all of our ingtitutes, universities, and so forth are prepared at least
two years in advance, discussed, and approved. The minister of agriculture has to plead
for funds in Parliament, and then they are allocated. All funds revert to the treasury if
they are not used in the year for which they are allotted, except for the cess on exports,
which does not lapse and provides a measure of flexibility to the director general of
research.

Financial controls are vary important. The scientists’ schemss are analyzed by a
panel of various experts, a standing financial body, and the governing body of the IARC.
Each university has its own board for funding. The financial manager in each ministry
keeps a tight contrnl on the monthly and the annual budgeting. The director general,
however, has considerable emergency powers and also flexibility of operation.

Eduardo Vasconcellos (Brazil)

There are several ways to assess the financial system. Some preliminary questions
need to be asked about various aspects:

® Information: what is needed, in what format is it needed, and how frequently
should it be updated?

® Level of financial decisionmaking: are ‘mportant decisions made by the head of the
institute and less important ones by project directors, or are all decisions made
high up in the chain of management, perhaps wasting higher level managament
time?
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® Appropriateness: is the financial system adapted to the typs of research done—
applied or basic, government funded, or internationally supported?

@ Size: is the financial organization the right size for the benefit it gives? is the
administrative support service too Hig?

In designing the structure cf the organization, budget and auditing systems should be
completely separate, the system should be decentralized, and there should be one key
person who helps the researchers to budgst.

Donal@_ Pickering _(V\lorlg B:m}r)

There is an unquestioning rush intc computers, and managers run the risk of using
investments and staff time to develop systems that are not appropriate for their needs.

Hugh T. Murphy (IRRID)

Computer costs have come down, the programs have become more “user friendly,” and
it is no longer necessary to think in terms of mainframe computers and spending a
quarter of a million dollars. It is possible tc get a good complete system {ar about 5,000
dollars and to form ¢ network of users. Initially parallel systems—manual and
computer—are needed. The computer, however, can provide a tremendouws amount of
analytical capacity. Reporte can be updated easily, and mcre time cwn be spent doing
analysis, rather than manipulating numbers. There are also some machines that can be
usad in the field by researchers, but thiere are more progrars and more uses for
managers than for regcearchers at this point.

Hernry Kanjcbe Mwandemeare (Mailawi)

In Malawi the government has decided that scientists will use microcomputers to
analyze their data, and a training program is being started to encourade scientists to do
so. Until now, there has been a separate, central unit of biometrics for data analysis,
but scientists will have a bette: {eel for analyzing their own data.

Budget analysis revealed that cnly 37 percent of our funds were actually spent on
research and that much was spent on overhead. The scientists resisted filling in budget
forms, but it is a lot easier with microcymputers.

Sarnsundar Pavasram (CARDI)

Where geographic areas are far apart, such as islands or large territories, computers
can provide communication linkages, as well ag reliability and speed. Decisionmaking
capability is greatly aided by micros.

Edgardo C. Quisumbing (Philippines)

Computers will not provide a sound financial management system. After five years of
discussion, computers are now beginning to be used in Philippine research, but there
are problems with them. For instance, the communications lines in develcping coun-
tries are what computer people call “dirty,” with fluctuating voltage and static, which
can erase whole computer programs, jumble data, and generally causs headaches. The
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Samsundar Parasram (CARDI)

With some donors, it i8 pogsible to build waivers into contracts, which allow for slow
tendering. In addition, autononious or semiautonomous agencies can sometimes set up
& foreign exchange account to avoid the problem of governments not passing on foreign
exchange to the executing agency.

Donald Pickering (World Bank)

The World Bank believes that the directors of organizations should be members of
negotiating teams to persuade their own governments and the funding sources to set up
usable procedures.

Samuel Freiburg (World Bank)

The World Bank also has set up a “spsacial account procedure” to combat the problems
caused by delays. A certain amount is deposited in a local bank and is used ag a
revolving fund unti! all funds are exhausted.

Jacques-Paul Eckebil (Cameroon)

It is difficuit to assess the needs of the various programs for the coming year. The
allocations to individual programs tend to be based on what was actually spent during
the preceding period.

During implementation, funds are digpensed according to the budget. Is there some
kind of a standard format for this? All research managers have basically the same
needs: inputs, fuel, per diem, and so forth.

Hugh T. Murphy (IRRI)

The standards for disbursement depend largely on what the ministry of finance
requires. IRRI develops proportional budgets, with one twelfth of the local expendi-
tures to be disbursed sach montk, but procurement is held off until the end of the year,
because that is when funds are available. It is particularly hard to allocate funds on a
new project, which has no historical precedent, although similar programs may be used
for comparisen.

"o cut the budget, one can cut proportionally from all programs or cut according to
pricrities. Sometimes, however, the highest priority projects are the slowest to get

going.

Ibrahim Manwan (Indonesia)

We are responsible for implementation, and mostly we get togetl.er and solve the
problems. When funding is cut, projects can atill be saved, sometimes by renegotiating
terms with the external funding agencies.

In 1974, agencies for research and development were established in each ministry in
Indonesia. In the Ministry of Agriculturs, the board is chaired by the minister of
agriculture, and this gives research directors & very strong nolicy link with the
allocation of funds.

We operate two kinde of budgets. Routine funds are allocated by the Ministry of
Finance; are meant to cover salaries, maintenancs, utilities and so forth; and are based
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on the number of staff and on recruitment. Development funds are provided mostly by
external loans and are allocated by the Agency for National Development.

Local funds pay for the operational costs of research and for loans to build facilities.
The determination of research priorities and funding is being monitored more closely.
Unfortunately, it is difficult to allocate funds for training abroad.

Donald Pickering (World Bank)

In summing up, it is clear that rinancial management is an issue of considerable
importance, and that Mr. Murphy's six points are very relevant. The length of the
discussiorn about difficult procedures shows that propnsals must be made well and
comprehensively and that officials negotiating research projects must know not only
the potential value of a. proposed project but also the costs of not undertaking it.
Microcomputers have the potential to be a hslpful and valuable tool for managing
resources, but the advice seems to be to “make haste slowly” with them.

Summary

Although various research 8ystems throughout the world are organized in somewhat
different ways and obtain and disburse their funds using different procedures, virtually
all have the same needs and many of the same problems. Common themes are poor
timing of, or midyear cuts in, funding; ballooning recurrent costs, particularly for
salaries; and shortages arising because of difficulties in estimating costs. Financial
management is a difficult process in the best of times. Most financial management
systems could be improved. Even IRRI has tried at least twelve systems of budgeting in
its twelve years of operation and n.w haa a consultant looking into ways to improve
the process.

The processes of budgeting and allocating funds are the sources of many problems. In
most countries the budget process concentraiss on submission of a budget proposal,
which in turn is upproved by various commiitees or ministries concerned with
financing research activities and the final aliocation of funds. Although this process
sounds straightforward, the approval of funds does not guarantes that they will be
made available or that considerable delays will not be experienced in receiving fiinds.
In some cases the World Bank has set up special account procadures, which allow
project funds to be drawn when funds from local authorities are delayed.

A disadvantage of fund allocation is the widespread requirament to use approved
funds within a specified time. Since research is long term and many expsnditures
cannot be precisely projected, this requirement introduces wasts and uncertainty,
which impede the research process. Furthermore, most funds are very tightly allocated,
which leaves little room for mistakes. In an experimental fleld such as research, this
limits the development of new fields of science and technology.

The use of computers is strongly advocated by some, while others are more cautious.
Tne time-saving poseibilities of computers and the expansion in budgeting and control
measures are generally recognized. The computer, however, cannot provide a sound
financial managsment system if it has not been planned for. In addition, physical
impediments, such as fluctuating voltage, seriously impair the efficient operation of the
system.
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Session &

The Evaluation of Research Programs

Any public ctivity that uses scarce resources and that produces results of value must,
be organized, coordinated, and managed. The ransge of technical ways to generate
knowledge is very large, and the amount of time, facilities, and funds for research is
limited, so choices mustl be made. Monitoring and evaluation provide a regular and
critical study of progress and help in this decisionmaking process.

When evaluating research, the first question is whether such evaluation is feasible.
Evaluation is a very complex task because of several factors.

@ Research programs usually involve specialized fields of work, mastered by only a
few experts in any given country, and thus require evaluation by external
specialists, which is more impartial but highly problematic.

® The effect of research results can only be evaluated over the long term.

© When a research program ends, countless indirect benefits or spinoffs are created,
such as accumulated knowledge and experience, which are difficult to evaluate.

Despite these and other difficulties, there must be some kind of evaluation process
because it is an important source of feedback to enable priorities to be more correctly
set as well as programs and projects to be better planned and carried through. ¥valua-
tion helps to identify the most productive staffs, the most suitable methodologies, and
the most effective ways to allocate resources.

Any evaluation process must be grounded in clear concepts and be able to address
the main issues to be resolved The “erm “evaluation” is taken heve to mean both a
comparison between what was planned and what was achieved and a°1 analysis of the
results obtained. Such an evaluation may tend to measure efficiency--how resources
were allocated internally. Thus, the aim will be to improve the ability to generate
maximum results with a mintmum of human and material resources. A further dimen-
sion is to measure effectiveness—the ability to generate relevant results, which are
opportune and have a large effect on the Leople for whom the research is intended. This
dimension entails evaluating the usefulness and adoption of knowledge and innovatiorns
produced by the research programs.

It is generally easier to monitor and evaluate technical events and budgets than
human activities and benefits. It is extremely difficult to evaluate the quality and value
of a scientist’s work. Evaluation is impossible unless all research workers know exactly
what is expected of them and what are the limits of their responsibilities and authority.

To define these main areag for evaluation criteria, three important issues have to be
decided:
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® What is the unit of analysis for the evaluation?
® What criteria are to be used for evaluation?

® Who should do the svaluation?

T 1e unit of analysis depends on the research program to be evaluated. It will be
necessary to decide whether the evaluation will focus on the researcher, the regsearch
group, the research project, the research institution conducting the program, or the
regearch program at a nationwide level. Each alternative offers advantages and disad-
vantages, so that it is sometimes better to combine two or more units of analysis in a
single evaluation.

'The second issue concerns the critevia to be used. Examples of criteria include the
knowledge created; the increases in agricultural productivity; the innovations resulting
trom the program; improvements in the technical and scientific skilis of the
researchers; the number of publications—despite the danger of measuring performance
by the number of papers published, rather than by the benefit, delivered; and the
number of times publications by the researcher or research group have been cited.
These cviteria vary from one type of research to another, depending on whether it is
bas:c or applied. For basic research, the criteria should evaluate the knowlsdge created
through dissemination in publications of acknowledged worth. For applied research,
the effsct on the agricultural or industrial environment takes on decisive importance.
These criteria should preferably be decided at the start of the program, so that those
involved will know the standards which will be used for evaluation and which raust
guide their work.

Evaluating a program entails comparing a commitment with the results and with the
reality achieved after a period of time. This is best done by people who are not, directly
involved in the .'esearch. There are methodologies for self-avaluation, but it is prefer-
able to have evaluation done by peers from within the actual institution or, if neces-
sary, from other institutions or even from other countries. The experience with visiting
comrmittees of specialigts nas been generally recogrnizcd as acceptable, and such com-
miitees can clearly analyze the results of either a program or a research inetitution.
The higher the degres of specialization, the more important it is to bring in people from
abroad or from outside the institution to evaluete the results. In addition, although it
may nect be easy or comfortable in assessing individual performancs, it is essential that
the opinion of the intended beneficiaries, or those who are to use the results, be
obtained before any final svaluation is mads.

In conclusion, the process of evaluation 18 co...plex and arduous, bhut it must be
undertaken on solid conceptual foundations and using criteria that match the type of
regearch being evaluated. Special attention must also be paid to the unit of analysis and
to the choice of evaluator, so thet the resulting information is useful as feedback for the
next stage of planning and execution. Disgeminating the results of these evaluations
may also increase investment in agricultural regearch, since it will give greater social
visibility to the cultural and socioeconomic contributicns provided by such research.

EVALUATING RESEARCH PROGRAMS AND INSTITUTIONS:
A MANAGEMENT FERSPECTIVE
E. Trigo
International Service for National Agricultural Research (ISNAR)

Traditionally, the evaluation of research programs and institutions has includsd
documentation of the effect of research instruments, such as the rates of return to
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agricultural research, ag well as investigations into, and Judgments on, the whole or
gpecific components of the research effort, by external authorities. At the same time,
evaluation activities have been mainly seen as periodic effortg usually generated outside
the research institution.

Little attention has been given to the process of e -aluation and its relation to the
management of agricultural research programns and institutions. Evaluation is not, a
series of periodic specific activities, but is a management tool, which provides sssential
information about the different, stages of the research process and the different tagks
that every research management teamn has to perform.

Concepts and Theories of Evaluation

Evaluation is a widely used term and has many different meanings, which often
change in the context of i%s use. For this discussion, evaluation is considered to be the
activities conducted to measure the (actual or expected) outcomes of plans, programs,
prcjects, or activities under operating conditions and specific organizutional contexts
and to judge them in relation to their stated objectives.

As a management tool, evaluation is essentially a source of information and feedback.
It permits events happening at different points in time to be linked together and related
to their specitic and common objectives. All managers need this information for day-to-
day operatione as well as for making decisions about the future, Thus, evaluation helps
to reduce the uncertainty in decisionmaking and enables the manager to use the
available resources most effectively.

Monitering versus Evaluation

Monitoring and evaluation, although part of the same common functional area, are
usually referrad to as separate processes. Monitoring is a continuous day-to-day
process, which assesses progress in relation to established targets, so that delays in, or
divergencies from, planned patterns are ncticed right away and corrective action can be
taken. Evaluation, however, attempts to interpret results, contrast them to the relevant
set of objectives, and determine whether these have been achieved and, if not, why not.

In reality, neither process is totelly independent of the other, and their commonali-
ties are clearly greater than their differences. Monitoring has components of avalua-
tion, since raw information has to be set in some gort of context before it can be
utilized for decisionmaking. At the same time, without the continuous flow of informa-
tton produced by the everyday monitoring of activities, mearingful evaluation becomes
very difficult. Monitoring and evaluation are different stages in the continuous process
of generating relevant information about the implementation and seffect of the research
activities needed to manage research effectively.

Types of Evaluation

Effective management requires different kinds of information at different times and
stages between planning and implemerntation. These different needs are, in turn,
reflected in different methods for gonerating the needed evaluative information.

Depending on the timing, evaluation can be 8x ante, generating information about the
possible outcomes of differsnt, alternatives, or it can be ex post, recapitulating and
analyzing the effect of given research processes. The effort can be internal, as a part of
in-houss operations conducted by the organization’s gtaff, or external, performed by
people outslde the organization.
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Building political support. The development of ai eftective base of political support i3
essential for a successful research effort. Since most. agricultural research is publicly
funded, research organizations must have effective relations with the policy- and
decisionmaking levels of government to establizh and maintain a successful claim for
current and future resources. Legislatures, foundations, and other donor agencies have
to be convinced not only oi the profitability of Investing in agricultural research but
also of its value and potential as a development tool. Summative evaluations of research
programs provide egsential information for the organization's external linkages. Most
studies of rates of return have been done for just this reason.

The evaluation of how research results are adopted by the farmers and Liow these
different aspects contribute to technologlical progress in gpecific situations provides a
very powerful tool for research managers to use in briefing policymakers about what
can be exuected from the research system. But perhaps more important, it servss ag a,
basis for helping to develop agriculturel policy. In this way, evaluation directly contrib-
utes to one of the egsential functions of the research system: providing relevant
Information to the government to help in making appropriate poiicies.

Evaluatlve information of this kind alzo helps agricultural research management in
other 1mportant areas, such as the horizontal linkages with other service institutions
in the agricultural sector. Lack of coordination among the different institutions serving
the farming sector has often been singled out as one of the greatest weaknesses of
agricultural sectors in the developing countries. Evaluative information in the form of
specific recnmmendations about the interactions among the different services can
improve communication and coordination. This would increase the efiectiveness not.
only of the resources allocated to research but also of the whole of the development
effort.

Two other clocely related areas where evaluations of agricultural research efforts,
including socioeconomic aspects, can havs an irnportant effect are in the linkages with
farmers’ groups and in the overall pubiic image of agricultural research institutions.
Evaluation of how ressarch results have aifected farmers will increase the under-
standing of their behavicr and demands. This will both facilitate communicat.on
between researchers and farmers and orient programs toward the problems and
environments of the farmers.

The lssue of public image goes beyond the iscusgsion of the accountability of research
and researchers. A positive public image is esgsential for sustained long-run support. It
is not easy, however, to educate the public about research and its relation to solving
producticn problems. Evaluation can explain how research affscts the implementation
of new technologies.

Organizational Tssues

Tha rather scarce literature about the evaluation and revisw of agricultural regsearch
programs and institutions—which covers mostly summative evaluations—indicates a
general dissatlsfaction with the process. This dissatisfaction is common both to the
rnembers of the review teams and to the staffs of the programs or institutes being
evaluated. Staff feel that svaluations disrupt program operations, and evaluators find it
difficult to address thoroughly what they consider the key issues. Under these circum-
stances, the worth of the evaluation is greatly reduced, and a tremendously powerful
tool is regarded as a nuisance, rather than as an aid to decisionmaking at all levels.
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A number of factors contribute to this situation. I'irst, the valuse of evaluation in the
broader context of management strategy 1s not recognized. Second, the objectives of the
evaluation are not clear to both the evaluators and the staff of the institutions being
evaluated. Third, relevant data are rot available or sufficiently reliable. Finally, the
selection of evaluation staff may lead to controversies and consequent inefficiencies in
evaluation. The issue involved most is that of Internal versus external evaluation. From
the management point of view, this is a key aspect sirce it is highly related to the
acceptance of evaluation as a useful tool.

Evaluation represents a threat to program staff. In general, it forces them to look
critically at their work and to consider new alternatives. It intreduces competitiveness
in an otherwise safe and cooperative environment, and there is always the possibility of
a negative evaluetion. For these reasons, evaluation is nct, and probably never will be,
easily accepted as a basic elemert in the management philosophy and strategy of an
organization.

Wheat is the proper balance between internal and external evaluation? There will
always be greater resistance te external evaluation; if nothing else, outsiders may feel
that to justify the activity's worth, they must propose greater or more important
changes than insiders would; at the same time, outsiders bring fresh ideas and a wider
perspective, and evaluations will have higher credibility, an igsue that is especially
important if the goal is to build political support. Obviously, there are no clear-cut
recommendations about which is better; howsver, the scanty available experience
shows that both quality anc utilization of the evaluation results increase when insiders
participate. Consequently, whenever possible, research staff should help to design and
implement external evaluations.

Evaluation is a tool, and, as with any other tool, it can be useful or not and carn be put
to a good or a bad purpose. It can be extremely ussful to good decisionmaking if put in
the proper context. The development of this context requires the continuing commit.-
ment of managers to ugs evaluations and the willingness to introduce the organiza-
tional adjustments needed for them to be offective. The dissatisfaction with past evalua-
tions, in part, results frem tnis lack of commitment,

COMMENTS BY PARTICIPANTS

Balint Szaloczy (Hungary)

¥or ug, the aims of evaluation are to supervise collecting taxas, to supervise sxpendi-
tures, and to supervise the conditions of research, including both personnel and
technical matters. Evaluations are conducted on three levels: national, by program on
the ministerial level, and by program on the institutional level.

There are three basic questions to apply to the evaluation procedure: who evaluates,
how oftsii, and what does it cover? As an example, we will use the National Research
Program on Cereals.

Who. Thres bodies do the svaluation. The Program Committee, which evaluates
program-diracted research, is chaired by the director of research on cereals and is made
up of members of the Cereals Ressarch Institute, the Ministry of Agriculture, and tha
National Committee for Technical Development. The Program Council is chairad by one
of the deputy ministers of agriculturs, and its members include tlires pecple from the
minigtry; three directors of resesrch institutes; three farm specialists, mairly from the
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Fernando Gomez Moncayo (Colombia)

An evaluation is a comparison made for a specific period of a certain plan and its
execution. There are three types: the operational, which compares program goals and
results; the impact, which focuses on the quality of the results and requires specially
trainad evaluators; and the institutional.

Amir Muhammed (Pakistan)

The quinquennial reviews of the international agricultural research ceaters are done
very well. However, they require scientists of very high caliber and wonsiderable funds.
The developing countries need to organize the review and evaluation systems somewhat
along the lines of these reviews, although at a much lower cost and largely using the
national expertise.

There is urgent need to develop a proper methodology for reviewing research pro-
grams and institutions in the developing countries. The reviews currently made are
superficial, highly subjective, and often not constructive. To establish a viable research
program, it is important to develop a proper mechanism, based on a scientific method,
for reviewing it. International organizations such as ISNAR and EDI should try to
develop such a methodology, which national research programs can use to systemati-
cally review their research activities. Perhaps a course can be developed to train
persons from national regearch programs in the review and evaluation methodology.

Eduardo Vasconcellos (Brazil)

The Management Institute at the University of Sao Paulo did a literature search on
the evaluation of research projects and came up with the following factors: quality of
research results; utilization of research results; meeting of deadlines; renewal of
contracts with clients, a government agency, and so forth; generation of spinoff coxn-
tracts; formation of ingtitutional capabilities; and meeting of budgets for each project or
program. One hundred people at the institute were asked which of the above were the
most important in reality and which should be the most important. Their Iresponses
brought out five important factors.

® The criteria for judgments should be clear and consistent with the research goale,
that is, what i3 said at one level in management should be consistent throughout
the institution.

® There should be more formal svaluations.
® The criteria tor basic and applied research should not be the same.
© Ex ante and ex post evaluations should not be the same.

® Comments of the users should be included in evaluations, especially for applied
projects.

Samsundar Parasram (CARDI)

In the Caribbean, evaluation has been considered virtually the same as policing. If
two or three people are trained as evaluators, they become the police of the institute,
and that 18 not wanted. Perhaps groups could be involved instead, maybe including the
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researchers themselves. Every research program should »ave an evaluation program
bulilt into it with goals to be met, year by year. In the early stages, evaluations should
be done mostly by internal personnel; in later years there should be more external
evaluations, perhaps by the funding agency. It is important to avoid setting up an “old
boy neswork.”

Donald Pickering (World Bank)

One should avoid both extremes: the good old boy network with no serious evaluation
and character agsassination by overly zealous evaluators,

John J. Ondieki (Keny;a_)

There are really two different aspects to this: evaluation of externally fundes projects
and of internal projects. Externally funded projects are evaluated every year or two,
both locally and by the external agency. For internal projects, the station’s program
staff evaluates 1tself. There is no separate team, and everything is open for discussion.

Amir Muhammed (Pakistan)

The goal of the evaluation is to determine what the research has achieved, and then
to close down the low-achieving projects and to reinforce the good ones. Even if a
particular project ig a failure, however, it may be very dificult to close down. for
political reasons. If thig is true, the benefits from evaluation may be limited.

M. V. Rao (India)

It can be very difficult to close down a station. In that case, it is possible to keep &
skeleton staff and strengthen something else.

We evaluate the institutions, the scientists, and the projects. It is important to be
Cclear on objectives. Projects are evaluated at annual workshops where the results are
discussed. Each scientist 18 a senior author of one project, and a junior author of others.
Once every flve years, an external team of experts evaluates the institutions and makes
recoramendations for improvement. The scientists are evaluated once every five years.
On a special eight-page form, the scientist evaluates himself, his research director
evaluates him, and a third more senior person also does an evalua’ion. Every six
months a scientist must give a seminar on his work. Publications are a criterion in
basic research.

The effect on productivity is not a good criterion for evaluating applied research,
because productivity is a function of the avallability of inputs as wsll as of the
usefulness of a technology. Progress should not be expected too soon. Three to four
years 1s too short a time to expect results from research. Another way i8 needed to
egvaluate research.

Donald Pickering (World Bank)

This 18 a very complex problem. In India the Bank now has two projects to develop a
method to measure the effect of research.
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Eliseu R. de Andrade Alves (Brazil)

It is most important that all systems do internal evaluations. If a specialist, i3 used,
the results will be predictable, Outside evaluations t<nd to te too much “once and
for all” and of ~l¢ mractical help. When they discover that sometiing is amiss, the
time to solve Lns prollem has already passed. Continuing internal evaluation is much
better.

As a manager, I often reject the recommendations of an evaluation, but they are still
useful. The goal is to improve a station, not to kill it. The precess, therefore, must
change as an organization changes. We must train people to help them change too.

Impact evaluation is a way to show outsiders—the authorities and the public—what
is being done. It i5 used when we have a good story and we want some good public
relaticns. This is different from the evaluation used to solve day-to-day problems, which
is done from within as part of running a vrogram.

Yookti Sarikaphut: (Thatland)

There are two kinds of evaluations in ThLailand. In the firsy, the Office of Agricultural
Economics evaluates the national agricultural projects as a whole, our national agricul-
ture, and cooperatives policy. The second is an internal evaluation, which is up to every
cepartment. No orie wants to be involved in an evaluation because it raay rnrcduce
emotional confrontations. Nevertheless, it is needed. A common goal and a cominon
understanding are necessary for a good internal evaluation.

Edgardo C. Quisumbing (Philippines)

A strong monitoring system facilitates evaluation. It, is aspecially difficult to evaluate
projeces on farming systems research. Jt was difficult enough with single commodity
projects, but now we are working with both Cornell Univergity and the Australian
National University to develop appropriate procedures to evaluate the effect of farming
systems research and extension. In one area, the incomes of farmers who adopied sume
of the commponents of a new farming system had increased, but the criteris for evalu-
ating the project were the rates of adoption of the new techuology. On this basis the
project faiied, although the yields and incomes of farmers had incrsased.

There is an evaluation component in most externally funded projects. It is easy to
identify tiie indicators, but they are difficult to quantify.

Eliseu R. de Andrade Alves (Brazil)

An impzacet study is useful to get funds, to gain credibility, or to compute an internal
rate of return. To do this requires an agricultural economist with a PnD and a
computer. But his job is to sell the institution, not to svaluate it. Itnpact evaluations are
expensive and are not of much use to an organization. Outsi.ders will not help much to
eliminate botslenecks in an organization. If the World Bank wants a project evaluated,
it will hire a university to give the evaluation credibility.

Trere are serious methodological problems, however. How do you separate the in-
fluencs of the regearch institution and the extension gservice from the effects of bad
economic policy? When you evaluate a project, how do you decide who is supposed to
benefit from it' the consumers, the producers, the large or small farmers, or the
landless? You must select a method of analysis according to your goal. A good economist
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can always determine whether a project is good or bad. In a very famous case in Brazil,
a team calculated an internal rate of return of 70 percent for a project, but an
economist who did not like the project calculeted a return of 3 percent using the same
data. There is no definite solution whatsoever from a mathodological point of view.

fm\:irjv Muhammmed _ {Pakistan_)

Pienty of skeptics feel that investment in ggricultural research is largely a wasts of
resources. Many farmers and others, sometimes in important positions, feel that good
farmers know everything about agriculture from experience and that there is very little
that the researchers can teach them, except in a very foew cases. Such attitudes can
harm the development of national regearch pregrams. Theretore, research systems need
well-organized impact studies to survive and develop. The methodology for the impact
study chould be carefully worled out, however. It should have credibility with most
categories of persons interested in agriculture and should clearly identify the economic
benefits for the country's farmers and national economy. EDI and ISNAR should
prepare a manual for organizing impact studies and develop courses to teach scientists
from the national programs how to organize a successful impact study.

It is difficult to obtain a consensus on the purpose and content of evaluations.
Eveluation of research is an input into the decislonmaling process and, as such, is part
of the tetal process of institutional evaluation. Specific topics ¢o be evaluated include
the i1 wation of research results, deadlines met, expansion of research capablilities,
and the relation between cost and benefits, These specific points can be covered under
three tyrez of evaluation: operational, which compares program tasks and results;
impact which focuses on the quality of results; and institutional, which is concerned
with the overall improvement of the research establishment. A gignificant problem is
that there are no methodologies or guidelines for carrying out such svaluations. Future
seminars should address this issue.

There are many other problems encountered in evaluation, ranging from lack of
experienced personnel %o do the evaluations to political pressurs to continue projects
tiiat evaluation hae proved to be unjustified. The selection of evaluation personnel is a
difficult issue. Jonsiderable controversiss and emotional problems are involved if
internal institutional staff do the evaluation, particularly if opinions among sclentists
and evaluators contradict each other,
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Managing Human Resources

There are two processes involved in managing human resources in agricultural
research: getting trained people into research ordanizations and using them well once
they are there. These two processes should ideally 9e linked. For example, the amount
of training that new recruits have had will almost certainly influence how much
further training they should receive later. The specific skills which they bring to the
Jjob will likely intluence which ones will need to be developed ss they take on new
respongibilities. Starting salaries and posting will a:¥ect future career paths.

Human resources management includes at least five important areas: recruitment,
career planning (including training), provision of salaries and benefits, performance
evaluaticn, and labor relations. All five must be considered in any integrated approach
to personnel planning. The need for such planning is clear in most national agricul-
tural research organizationg. During the past two decades, these organizations have
employed substantially increasing numbers of sclentists, technicians, administrativs
support statf, and field workers. This hasg occurred, and almost certainly wili continue
to occur, because of the expansion of research DPrograms as well as political pressure to
absorb the products of educational institutions, particularly universities.

To manage future increases in personnsl, perindic exgreigseg in manpowsr planning
are essential. Such exercises can serve at least three related purposes:

® To update information on the educational and professional characteristics of
current personnel. Many organizations have never systematically analyzed such
characteristics and therefore cannot, predict accurately their future personnel
needs. The minimum data required for such analysis include educational qualifica-
tions (degrees, institutions, subjects, and years) and career history (entry point,
promctions, and salaries).

¢ To strengthen the case for more resources. National governments are not likely to
allocats more staff to agricultural research unlsss 1t can be clearly shown that
there are too few staff to carry out desired programs. The only way to make such a
cage is on the basis of the type of analysis described above.

Note: Montague Yudelman chaired the two gessions in Part V.
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® To argue the case for reforming personnel rules and procedures. Once again, civil
service authorities are unlikely tc look favorably on requests for imoroved condi-

tions of service for agricultural research personnel unless such rec ests can be
supported by empirical data.

Unlike the previous sessions, there were no papers written for Sessions 9 and 10,
s0 the cornments follow directly after the introductions to each topic.



Session 9

Manpower and Financial Constraints

How many scientists and technicians does a given agricultural research organization
need? What kirds of qualifications should they have? How much will they cost, both
when they are recruited and in the future?
" The way in which an agricultural research organization answers such questions tells
much about how it views personnel planning. If such planning consists mainly of
describing the quantity and quality of personnel it would liks to have, without also
analyzing manpower and financial constraints, the result will be little more than a
wish list. The pressures tc adopt such “unconstrained demand” approaches are strong.
Scientists with postgraduate qualifications want to emphasize their special status by
requiring that new recruits have similar qualifications. They want their organrizations
t0 be recognized by similar organizations toth inside and outside the country. In short,
they want tc have as much “professional” status as possible.

But plannirg in this way usually neglects the educational, fiscal, aud political con-
straints that affect the recruitment of research personnel. Research organizations are
often under pressure to hire individuals who may be eittier overqualified or under-
qualified. As a result, scarce financial resources may be committed both now and into
the future.

What qualifications do research organizations set for entry into various positions and
why? There has bgen a change during the past fifty years in the way in which young
people are recruited for scientific Jobs. In the past, there was a much greater emrhasis
on in-career training, and most new recruits learned the bulk of their professional
skills on the job by working under experienced scientists and managers,

Today, however, this pattern has been altered by mass formal educetion. Most man-
agers or agricultural research institutions now éxpect recrults to have already acquired
their basic skills at educational Institutions. Degrees are important. Indeed, educational
prerequisites for employment have been continually raised as the number of graduates
from various training instituticons has grown.

There are at lsast three main reasons why recruitment is a cruciel issue for agricul-
tural reszarch managers. First, recruits with greater qualifications command higher
salaries. If such people are hired in substantial numbers, either recurrent budgets for
research will have to be Increased, or salaries and benefits will tie up increasing
proportions of available funds. In periods of finsncial stringency, the latter situation
seems the more probable. Even now, many national agriculeural research organizations
spend more than 80 percent of thelir recurrent budgets on personnel costs. Second,
because the more highly qualified recruits are placed in higher Job levels, they also
reach various salary and job ceillings faster. Such ragpid progression increases the
probability of early stagnation and, therefore, the likelihood of lower motivation and
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greater movement to jobs outside the organization. Third, because higher-level jobs are
largely closed to recruits without the required degrees, employees in lower grades face
career stagnation.

COMMENTS BY PARTICIPANTS

Mon_pg_,gge Yude»lﬁrpvan (World Ba.nk_)

The World Bank considers manpower a significant constraint. In the developing
world it is also rromendously difficuldy to maet ram rront Ciponees. The chiort-run
problem is & casl. shortags and the difficulty in meeting salaries. External financial
agencies have nelped to persuade governments that research aund sxtension services are
lmportant, and the World Bank ic also f.nancing them. If the World Bank were to
withdraw its financial support in some quarters, the whole sector might collapez. Bank
support has beern very service- and manpower-intensive. The longer-run problem is a
shortage of properly trained and skilled manpower.

Dominic E. Ivamabo (Nigeria)

Psrsonnel and funds are the twoe most important resources. Arranging for their
availability and their judicious use for meximur results is the greatest challengs for
research managers n addition, managers tend to think only of scientists and to
underestimate the need for field and laboratory support staff, accountants, secretarial
staff, and so forth. The level of support staff effects the productivity of the research
work dramatically.

There are two kinds of manpower constraints: the number of qualified people and the
disciplines available. There is intensive competition for trained personnel among
universities, research institutes, and sometimes the private sector. Among the scien-
tific disciplines, it has been relatively easy for Nigeria to get pathologists, plant
breeders, entomologists, and physiologists. It has been harder to get agronomists,
particularly for tree crops; goil specialists; irrigation gspecialists; biometricians; and
animal breeders. Equtpment technicians and researchers capable of being team leaders
are scarce too. We tended to overlook sociologists, economists, engineers, planners, and
comrnunications saxperts for research staff and to hire only biological scientists, but
this was a mistake. An sffective staff must be multidisciplinary, and there must be
enough sclentists working on a problem to consgtitute a “critical massg " Scientists
trained abroad take somse time to readjust to local conditions when they return homs,
and it i{s esgential that they be willing to work on local problems, evarn if they have to
work somewhat outside their area of expertise, as Norman Boriaug did so succassfully
in Mexlico. It is also difficult to fill posts at rural subs*tations.

The recruitment procese causes problems, particularly where the appointments must
firgt be approved by the Public Service Commission. Recruits have been lost to other
institutions and to private industry because of the delays and difficulties involved. This
suggests that in comparing the functioning of an agricultural research council with an
agricuiturel research department within the government, a research council has more
autonomy and therefore an advantage in recruiting staff. There are times when a
spsacialist is needed for a limited time, and there is a tendency to hire specialists for
every task, even when they are not needed permanently. Consultants, perhaps from
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univerasities, or people on sabbatical could be used Instead, although this may be very
diificult to arrange.

It ie important to keep a balance between the numbers of upper- and lower-level staff,
Sometimes thare is pregsure to employ more people than are actually needed. Personnsi
costs among developing-country research institutes tend to run between 60 and 90
percent of the total budgets. When they reach 80 or 80 percent, it is difficult tc have
enough operating funds for research materials, vehicles, and so forth. The funds vor
research materials even drop as low as 1 to 2 percent of total costs in some cases. In
general, expenditures on equipment maintenance and on staff development are lower
than they should be. We put funds into capital goods, such as research puildings, but
not enough into ressearch equipment.

Timing the release of funds is often a problem, as allocations often come at the end of
the year, when they are not vsefd. On one hand, it is frustrating not to have ag much
control as we would like in some areas, such as the power to terminate staff, but, on the
other hand, we tend not to delegate responsibility to cur owrn staff in such matters as
allocating funds. We need to learn to delegate financial and administrative responsi-
bility so that our staff learn how to deal with these natters in diffevent national
situations.

Ahmed Hirabe Yassgan (Somalia)

The main bottlenecks in cur research institutions are shortages of trained Dbersonnel,
limited internal funding, and lack of leng-term commitments from assistance agencies.
External funding directly for research has been available through short-term projects,
which probably now amount annuvaliy to less than 0.5 million dollars, including the
cost of experts, irmported €quipment, and other external serv. “zs. This level of assis-
tance and the manner of commitment aie highly unsatisfactory. Long-term support,
over seven to ten years, ie very important to build up research capabilities. ISNAR,
FAC/UNDP, and AID are assisting Somalia i1 this direction.

At present, there are about thirty to thirty-five scientists doing crop research in
Scmalii, most of whom are at the Central Agricultural Research Station. Jost of these
have only a bachelors (BS) degree in agriculture combined with a few years of expe-
rience. In the faculty of agriculture, the situation is somewhat better, with sixteen out
of twenty-six staff members having advanced degrees, but they can devote only limited
time to research. A few people have been sent abroad to study with the use of inter-
national funds, but a suitable training program has yet to be worked out. We recently
developed a research blanning and manpower allocation program and projected that in
the next fifteen years a minimum of fifty-five people with masters (M8) and doctoraie
(PhD) degrees wil! be needed for Crop research.

Inadequate salaries, lack of career structure, and lack of reward structure for
research experience and good performance ars significant constraints on research staff
productivity and continuity. There are no pay increases either for experience or for
having higher degrees. Staff management procedures need to be improved.

PhilipR. N . Chigaru (Zimbahwe)

The competition for personnel is fiercs, and our private sector will pay almost any
salary. Research and extension institutions act maere as a training ground for private
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of the budget would be spent on salaries. This analysis does not allow for an increase in

technical support staff for scientists, which is an important issue affecting
productivity.

Dominic E. Iyamabo (Nigeria)

This is a period of institution building for many of us. Much has besn spent for
capital investments, and yot not much research has been done. Also theo economic and
political climate has been unstable, and there have been many instlitutional changes.
Recilrrent costs have gr- wn congiderably. What is cuirent thinking about this in the
external financing community?

Samuel Freiberg (World Bank)

The general tundency is to finance recurrent costs where foreign expenditures are
involved.

Moztague Yudelman (World Bank)

This is true in the more developed countries, whare there is a foreign exchange
problem. In poorer countries, there has always been a tendency to finance somse
recurrent costs during the development period, but not thereafter. In a speclal program,
the Bank will pay a large proportion initially, which decreases in later years. Because
of the global financial crisis, more governments are having trouble meeting tiieir
recurrent costs, and the World Bank 1s becorning more liberal in this respect.

The discussions on manpower and financial constraints centered around three main
themes: the avallability of funds, staffing problenis, and employment conditions and
education.

There is often a shortage of research funds, which resultg in actual cash shortages or
Insufficient resources to guarantee a long-term research program. Both limitations
discourage potentlal researchere from entering the service cr force them to leave
because research activities are curtailed. The World Bank recognizes tnat shortages of
funds is a serious problem and therefore hasg increased its lending for research with
components to finance recurrent axpenditures.

There are shortages of both research scientists and research technicians. This condi-
tion results from a general lack of trained staff as well as from conditions of employ-
ment that do not encourage people to enter research services. Because an incrsasing
number of future sclentists racelve training in developed countries that is often not
completely appropriate for the developing countries, more em.phasis should be given to
training at local universities. It 1s difficult to enlarge universities to take account of
:his need, however, because of shortages of fiinds.

Research services generally provide Jow financial rewards and few material incen-
tives. This is partly 8o becausge tne researchers are pars of the civil service, which does
not provide generous galaries or reward outstanding performers. In most developing
countries competition for well-educated people 18 usually strong, particularly from
private industry, and the lure of higher salaries attracts scientists as well as those in
other professions.



Session 10

Staff Retention, Motivation, and T raining

Successfully racruiting good people to positions in agricultural research is only half of
the job of managing human resources. Cncs the people are hired, they must be used
well. Even if new recruits are well prepared for their new jobs, their Jjob satisfaction
will almost certainly be 'ow unless they are adequately rewarded and directed.

A persistent problsin for many research orgarzations is the discrepancy between
highly qualified staff and low civil service salarl.s. If scientists are paid regular public
sector salaries, they often leave for jobs in the private sector ov abroad. But if coecial
arrangemernts are made to pay sclentists more (such as through semiautonomous
public sector organizations), then the gap between research and the rest of government
(such as extension) is emphasized.

As a result, a challenge to good personnel management is to devige better packeges
for research employees within the existing public service regulations. What flexibility
does a research organization have in assigning salaries and benefits? How can careers
be made more attractive? How can benefits such as housing, transport, work schedulss,
special allowancss, and ihe informal use of fecilities be creatively manipulated?

Improving such conditions of service ig almost, certainly one way of motivating
research personnel. Another is improving the general atmosphere of the work place.
Although there are numerous variabler, that affact job satisfaction, two considerations
stand out:

© How do good managers evaluate subordinate performance? What scope do they
have for recognizing merit, as opposed to being bound by seniority? Answers to
these questions are often pessimisgtic. Many public sector researchers deplore the
overemphasis on seniority, and yet, at the sare time, they for a more subjective
evaluation system, which might be influenced by politics.

® How do good managers exercise directicn and control? What, use do they make of
reporis, meetings, and on-the-spot ingspections? Subordineate personnal oftan
complain that they are asked to submit more reports than they can possib.y
prepare. They avold frequant mestings, which disrupt routine, and they resent
superiors *vho make field visits for no apparent reason other than to demonstrate
their own authority.

Thage issues are clearly linked with those of recruitment and careers, diccussed in
the preceding session. But a problem, again, i8 iniciative. Tor-quality reseach manage-
ment 18 necessary if required reforms are to be ¢oncetved, pushed, and then impls-
mented. Too ¢ften such management is in short supply. When scientists with
inadsquate managsment experience ars promoted into senior positions, both science
 and management guffer, Management training is one possible solution to this problem.

133






Retention, Motivation, and Training 135

In Brazil, there are very good examples of people who did not have graduate degrees
and were excellent, but it took them fifteen years to get to that level. When EMBRAPA
started, part of the staff were sent to study abroad for three years.

When an ciganization is in the institution-building stage, it may be important to have
PhDs to talk to the PhDs within the government. People with only MS degrees will not
be as effective. Furthermore, because there are more com; :X problems in the devel-

oping countries, the best scientists are needed, and they are usually those with the
most training.

Philip R. N. Chigaru (Z{mbabwe)

The situation in many developing countries is not like that in Brazil. There are BS-
level people available now, and if they are sent away to study for a few years, there is
no one to replace them. Therefore, in Zimbabwe, only a few people are being sent
overseas to study in special fields, and they go for the MS only.

fur_nr Muhammed (Pakistan)

The formula for Brazil cannot work for small developing countries with severe
constraints on funds and on scientific expertise for research.

PhDs are trained in research methodology, problem solving, and so forth, but soms
problems are very simple, and specialists can cause other problems. Pakistan prefers to
send people abroad to do their graduate course work and then have them come back for
their thesis research. It is all right if they take four years to finish the thesis, because
they are working on national problems, and they convince themselves that it is possible
to do research in Pakistan. If they stay abroad for their thesis research, they are likely
to decide that it is impossible to do research at home. This is not, good for them, and
their discontent will spread to others. If necessary, an important professor is paid to
come to Pakistan for a month to oversee the research. If the scientist's heart is in the
country, he will stay, too.

it is also important to train technicians who can keep equipment in good shape and
to train public relations professionals who can speak, write, and do radio programs to
promote scientific research.

Edgardo C. Quisumbing (Philippines)

It is important that people doing PhD research in their own country be freed from
other duties so that they can concentrate on their research. The Philippines has a
scheme in which a greduate student is sent abroad for only one year of graduate study,
and then returns to research the thesis and complete the degree.

Henry Kanjobe Mwandemere (Malawai)

In Malawli, there is a three-part system for training. If particularly promising
scientists who have a clear strond commitment to their work are recruited, they can be
gent for training to the PhD level immediately after joining the institute. More fre-
quently a scientist will be sent for training only to the MS level immediately on joining
the research institute. The scientist then returns to the institute for at least two years
. before leaving again to study for the PhD. In the third case, the individual joins the
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institute soon after completing tie BS and works for two years before proceeding to
study for two years for the MS. After another two to three years of work, the person can
study for the PhD. The years spent working at the institute allow management to judge
if the individual is ready for the higher-level training.

In the long run, it is preferable to train people at home rather than abroad. It is more
cost-effective, takes less time, and reduces the risk of losing them. Whern the students
study abroad and then return home, they need some time to reorient themselves to
the needs of the country.

The problem with local training at present is that it takes too long. When people
continue to work while studying through cooperative programs with U.S. universities,
their ministries give them too much other work to do, and they are too busy to
complete their studies. Also, the individuals tend to be more involved with their
domestic prcblems when they stay at home. If they go abroad, the separation from their
families causes hardships for which they should be compensated.

It 1s also necessary to train research administrators and 1:aders. This can be donse
somewhat through the use of interdisciplinary teams at the regearch station and at the
national level.

It would be helpful ir the international centers offered more than just on-the-job
training. More should offer MS or PhD training with affiliated universities.

Samuq}ﬂlf_geiberg (World Bank)

It takes a very long time to develop a university, especially if it is started from
scratch and the faculty is trained abroad. In the United States, the land grant system
was started in the 1850s and 1860s, and it was fifty years before the effect was evident.

Anthony Pritchard (World Bank)

In most of the agricultural research projects, training has been overseas rather than
local because this attracts the more intelligent students to the project. When only local
training is otfered, few scientists apply for the vacant positions.

Amir Muhammed (Pakistan)

That may be all right in svch subjects as computers and genetics, which are not
location specific, but not in applied agriculture. If students are trained in applied
subjects such as agronomy and entomology in a totally different environment than that
in their own country, then it creates severe problems of determining priorities and
attitudes toward problems. If they do not work on problems of their own countries for
their graduate research, then they are likely to opt for working in the developed
countries on problems related to their area of specialization. Even if such trainees are
brought back by pressure, only the body comes back, leaving behind the soul. They may
not even come back at all. That is a very serious problem with sending individusls
overseas for all developing countries. When the brightest students are sent abroad, they
also become the most employable in the international market.
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Samgundar Parasram (CARDI)

In the Caribbean, the governments ars consterntly asking whether the research done
to get advanced degrees is relevant,. They are looking for lesser institutes to give
certificates of training which will equip researchers to do flsld work. They feel that
these people may be more valuable. Also, there is the possibility of sending people to
study for higher degrees in other dsveloping countries.

Jonah N. R. Kasembe (‘I'anzania)

To improve agricultural production, we believe that locally based research is neces-
sary. Tanzania is considering the land grant system and the Punjab system as models
for a university of agricultuue to be formed next year. So far, local general education
and specialized studies abroad have been stressed. Local institutions are needed to train
technicians for the field and the laboratory. We are also training trainers, those who
rub shoulders with the farmers. Tha new agricultural university will also train those
who train the farmers.

Samuel Freiberg (World Bank)

Based on its experience in agricultural projects so far—and thirteen years is really a
very short time—the World Bank has come to some conclusions about what are
currently the inost limiting constraints on agricultural research in the developing
countries. The specific needs are very different in each country because of the differ-
ences among societies, cultures, infrastructures, and institutions that they do and do
not have, but there are two cormmon neods. First, all countries need efficient links
between research and extension. Second, all countries need to develop and retain a
cadre of personnel who will focus on national probleins. It is one thing to develop this
staff, but it is another to retain and motivate them to do research of high quality in
appropriate areas. To do this, some common constraints must be overcome, primarily
Inadequate salaries and inadequate operating expenditures for materials, such as seeds,
chemicals, and vehicles. Brazil is now paying its scientists well enough that there is no
problem keeping them in the country; in fact, U.8. scientists are being attracted to
Brazil.

Amir Muhammed (Pakistan)

When the head of the country makes only ths equivalent of $1.000 a month, it is not
possible to offer scientists salaries that are internationally competitive. Scientists need
to have an element o: patriotism, idealism, and some concern for humanitarian issues.
Also, if the prestige of an institution is built up, people will want to be a part of it.

Eduardo Vasconcsllos (Brazil)

Basically, researchers will stay until their nesds are mot, better elsewhere. What are
the regsearchers’ needs?

® The opportunity tc discovsr things through research
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Self-development and growth

A salary to maintain one's family
® A good work environment

® Recognition by peers in the scientific community.

To discover whether researchers are satisfied or not, the university has developed a
questionnaire called the “Orgenizational Climate Instrument,” which has been used for
the last five years with some good, sometimes unexpected, results. It can be used to
measure policy effects if it is administered both before and after policy changes.

Fernando Gomez Moncayo {Colombia)

Research has shown that there are elements which are more impcrtant to a scientific
researcher than salary alone. The ability tc do research, access to necessary materials
and equipment, and a chance to go to an international conference at least once every
two years are sufficient incentives to keep most scientists from changing jobs.

Ibrahim Manwan ¢ Indonesia)

So far, the Agency for Agricultural Research and Development does not have problems
retaining staff, but this could bpecome a problem, and so the following steps are being
taken to avoid it:

© Working conditions are being improved by measures such as buying better labora-
tory equipment.

® The reward system is based on merit, and individuals are eligible for salary
increases when research projects are completed.

¢ Funds are allocated to send scientists to meetings.

® There are iraining prograins, which attract people to work in thie agency and help
to develop an esprit de corps.

@ Every five years a new minister of agriculture is elected, who has the power to
remove an individual from a position but not from the system,

® There is a two-week training and orientation course for racruits, with an exam
that must be passed.

When the agency was begun, the directors of the institutes had BS degrees and much
experience. Now they have PhDsg, but little experience. We offer a training course in
research management to which twenty-five to thirty regional institutes and two central
ones have sent staff. The course covers two main topics: project-program organization
and the transfer of technologies.

Edgardo C. Quisumbing (Philippines)

One of our programs has been aimed at attracting scientigts to the Philippines. It is
called the Balik Scientist, or Return Scientists’ Program. Scientists are offered free
air fare for them and for their ramilies and personal effects; they are allowed to bring in
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Once EMBRAPA was established, we tried to prove that it was good for the country.
For instance, research results are not simply announced. First, we explain that Brazil
has a problem, and then we announce what our research has done to solve that,
problem. It 18 very important for any research institution, particularly in its early
atages, to achieve results and to have good public relations ability. Once credibility is
established, funds will be available to strengthen research, and the institution can
continue to do more and better research.

Summary

Most discussions on this topic center around the required level of training and the
eaucation of future research scientists. The location of training very much determines
the retention level.

It is important to advance education up to the PhD level, but this objective should not
become a goal in itself. Staff with less advanced degrees are needed, since experience in
many cases makes up for the lack of a degree. Likewlise, scientists should keep atreasi
of new developments in their fields through short courses, library services, and s0
forth. Sunport staff also need to be trained. The ratio of support staff to scientists is
often less than one Support staff to one scientist, cormnpared with four or more techni-
clans to a scientist in developed countries.

The system to provide education and training should be well planned, but, unfortu-
nately, in most cases it is not. This is partly because of the vagaries of finding funds
and partly Lecause of different opinions about local training versus training abroad.

Experience shows that in many cases students get a good or exc=llent, education
abroad, but often the training does not meet the demands at home. Students may get an
excellent education in, say, the natural sciences, but they are ill prepared to establish
and manage a research system in their own country. Students from developing coun-
tries rarely study management skills abroad.

Training up to the PhD level abroad involves other dangers; for example, the students
may be relucrant to return to their native countries. The situation is not S0 serious at
the MS and BS levels, so some countries allow their students to study abroad only up to
the MS level. Other countries iry to combine training abroad and at home. They
éncourage students to take courses abroad but, Insist that they write their theses on a,
local topic in their own country. Still other countries offer incentives, such as free air
fares, to get students to return. Apparently the incentives are not completely effective.

The alternative to training abroad is education at local universities, but there are
doubts about quality education and the willingness of students to participate. In
addition, part-time students are often overburderied with activities not related to
training.

In general, foreign versus local training is a controversial and unresolved issue
which requires further study. Training funds are usually provided for training abroad
since this attracts the more intelligent students to research Projects.
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