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Foreword

Developing countries have commiited substantial investments to improve their
agricultural rescarch capacities during the Tast two decades. However. there are
indications of declining growth in the support for rescarch. Morcover, while some of
the national agricultural rescarch svstems (NARS) ane sullin the organizational stage.
many are experiencing second-generation problems of  policy. structure. and
management. which require careful analysis and appropriate action.

In addition. recent trends inoworld agriculture. such as food surpluses in many
developed countries amidst pessistent food deficits elsewhere.inereasing coneern for
sustainable agricultural environments. increasing internationalization of agricultural
rescarch. and increasing participation of the private sector in rescarch. are creating new
conditions  that have important implications for botii agricultural policy and
agricultural rescarch poliey.

Gilobal trends inagricultural development affect countries in difterent wavs according
to their geography, resource  endowments, institutional - capacities. and policy
environments. Nevertheless inan increasingly interdependent world, policy decisions
taken at a national level both influence and are influenced by exiernat decisions, This
is i true for agricultural rescarch policy as for development policy.

Agricultural rescarch institutions in developing countries have to keep pace and
continually adjust to the dvnamic domestic and external environments in which they
operate. They need to make sound institutional strategic choices aot only to cope, but
to effectively manage change. The national rescarch leaders wio must make those
decisions need to be tully informed of the key variables which influence those stritegic
choices.

To address these issues. the three cosponsors. the International Serviee for National
Agricultural Rescarch (ISNAR). the German Foundation for International
Development (DSE), and the Technical Centre for Agriculturaland Rural
Cooperation (CTA) of the ACP-EEC Lome Convention, agreed to organize a
workshop on agricultural rescarch poliey. Tt was held in the Food und Agriculture
Development Center of DSE in Feldafing, Eavaria, Federal Republic of Germany, on
22-28 September 19SS, The seminar brought together key national rescarch leaders
and policy-level decision makers from developing countries. and leading scientists and
policy analyvsts from the global research community.



The workshop had five formal objectives:

* toidentify recent globat trends in agriculture and their rescarch policy implications;

to highlight the interrelatedness of agricultural developments in different countries
of the world;

* tobring into focus the important relationships among macro development policy,
agricultural development policy, and agricnltural research policy in providing
an environment conducive
to the developmert of agriculture:

to provide a forum for leaders. decision makers. and policy analysts in the global
agricultural rescarch community to exchange views on these issues:

to establish an agenda for future research and collaborative activity on agricultural
research policy issues.

The workshop was organized along four major themes:
« food surpluses and their rescarch policy implications:
« inking growth in agriculture with growth in the rest of the cconomy;
* sustainability of agricultural production environments;
* mobilizing and sustaining support for agricultural research.

Food Surpluses and Their Research Policy Implications
Food surpluses in Western Furope and North Americ. as well as ip some developing
countries. have been building up during the last 1010 15 vears. The reasons for these
surpluses include rapid technological progress and domestic nolicies high!y tavorable
toagriculture. These huge surpluses eventually enter the international mirket and
dupress global comntodity prices: thus., ady ersely affecting production in a nunber of
developing countries. On the other hand. some of the poorest developing countries
experience chronic food deficits. 1 ow prices including the availability of these surplus
commardities as food aid. allow the most underprivileged sectors of the populations of

these countries 1o have aceess o food they otherwise could not afford.

Quite obviously, these surpluses and deficits have national and international
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ceonontic, socii', and political implications. In the long run, these developments call
for major adjustments in agricultural policy and in the structure of agriculture itself,
bothindeveoped and developing countries. Concomitantly. there wil! be adjustments
in agricultural rescarch policies as well.

Linking Growthin Agriculture with Growth in the Kest of the Economy

A common premise in national development planning is that agriculture will provide
the engine ol growth to the country's economy. That expectation has vet to materialize
i many countrics. Very often the broader cconemic. social. anid political environment
constrains the development of agriculture itself. Where some progress has been
achieved moagricalture. such gains have not manifested themselves in growth in the
nonagricultural . ector,

The impactand dependence of agriculiere on other sectors. while appreciated, seem
not to be too well understoed in the agricultural research communitics in many
developing countries. Alltoo often these considerations Jo not appear toinfluence the
wavresearch s organized and the manner in which priorities are set and resources
allocated.

Sustainability of Agricultural Environments

In the relentless pursuit of production to meet cver-inereasing domestic and export
demunds, environmental considerations have taken a back seat in agricultural
planning and development, often with disastrous consequences.

Inmany parts of the world. the sustainability of agriculture itself has been
compromised by severe degradation of the environment, Agricultural rescarch needs
to be increasingly oriented to ressuree management. in addition to, or apart from, the
curreat conventional commodity rescarch,

Mobilizing and Sustaining Support loi Agricultural Research

Encouraged by the successes of the Green Revolution. many governments invested
substantially in their agricultural research infrastructure during the last two decades.
However there are inereasingly disturbing signs of dectining domestic support.
Morcover, during the period of rapid expansion, some governments, often with donor
encouragement and support, established infrastructures beyond their capability to
sustain.

There is now 1 increasiag realization among donors that their well-meaning, but



independentinitiatives are unduly competing for searee national scientific. managerial,
and material resources Frequently, objectives are not satisfuctorily achieved.

Private-sector researchis increasing in importance in many parts of Latin America and
Asti Thisis expected tointensify as modernization progresses. s more and more
countries adopt more market-oriented development policies, and as new
biotechnologies find agricaltural applications. This phenomenon calls tor a review of
policy as well as of institational arrangements in agricultiral rescarch,

The NARS must find their niches in the emerging global rescarch system desceribed by
Vernon Ruttan. They must strengthen their finkages among themselves, with the
mternational centers. with universities. and with developed country institutions in
order to contribute and to exploit more fully the evol ing global svstem for their
national needs.

Mobilizing support for agricultural research rests squarely on the shoulders of NARS
leader. andis one of their principal roles as manazersand leaders. The kevappearsto
behow to establish credibility simong the clients and stakcholders of research. Siras ing
of refevant national experiences should prove usetul.

Each of the main topies was introduced by plenary presentations followed immediately
by brief discussions. Detailed discussions of the hevissues were conducted in the small
working groups that were organized alter the pleniry sessions. The working group
results were reported baek in plenary . where further debate continued. The individual
groupreports and plenary discussions are consolidated in the session summaries in this
volume

The workshop benefited greatly trom the DSE participitory discussion approach
deseribed in the cannes. The contributions of the five DSIF moderitors. namcly,
Mantred Hiibig, Uwe Krappitz. Adelheid Kickelhaus, Matthias anzendarfer. and
Thomas Schwedershy.are gratefully ichnow ledged.

Phinwag and organizing the workshop was the respunsibifity of the organizing
committee. which was composed of Emil Javier, Howard Elliott, and Ul Renborg
from ISNAR. Klaus Klennert tron DSEL and Werner Treitz and T.M. Narain from
CTA.

Seth Beekerman and Kathleen Sheridan edited copyvand prepared the manuscripts for
publicution.
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H. R. Hemmer
Director General
Deutsche Stiftung fiir Internationale Entwicklung (DSE)
Berlin, Federal Republic of Germany

Ladies and gentlemen, distinguished guests:

On behalf of the German Foundation for international Development, I have the
pleasure to welcome you to this international workshop on The Changing Dynamics of
Global Agriculture: Research Policy Implications for National Agricultural Rescarch
Svstems.

Before going a bitinto the contents of this workshop. allow me a few minutes to
introduce to you the Deutsche Stiftung fiir International Entwicklung, abbreviated
DSE.

DSE. the German Foundation for International Development, is private
organization with a staff of about 400 people. which is financed by the federal and state
governments of the Federal Republic of Germany. Its task is to contribute to the
international exchange of experience on development problems and their solutions,

Our philosophy is that human resources development is the Key to development;
without developing human resources all attempts to aceelerate the development
processare to fail. With respeet to development assistance, personal assistance is for us
an important means of collaboration, which can sometimes be more efficient than
many measures of financial and technical assistance. Or to say it differently: only a
table standing on three stable icgs ~ financial, technical, personnel collaboration —
will be a really stable table!

Accordingly. the foundation has organized international conferences, seminars, and
training courses for more than 60,000 people in the last 26 years, most of whom have
come from the Third World. Presently the annual number of participants from
developing countries is about 8000).

More than 60% of DSIZs activities relate to on-the-job training of post-graduate
professionals from Africa, Asia. and Latin America. Most of the training is done in the
developing conntries themselves, but itis also conducted in the Federal Republic of
Germany and other industrialized countries.



Another DSE activity is the country-oriented preparation of German srofessionals
who arc going to serve in projects of our bilateral programs of technicai wnd cconomic
cooperation. DSE is also responsible for providing development policy cocumentation
and information, as well as teaching materials for the different target groups.

Last = but certainly not least — DSE is responsible for preparing and organizing
international and national conferences, seminars. workshops. and expert meetings for
the exchange of knowledge and experience to help solve different kinds of
development problems. In doing so. one of its aims is to mediate between science and
policy on the one hand. and scienee and practice on the other hand. This is also one of
ourintentions in supporting this workshop.

Agriculture is i basis of livelihood for all mankind. but in particular in developing
countries where major parts of the population still depend on agricalture as their main
source of income.

Agriculture seen from a global perspective has become o dynamic foree. especially in
the Tast decades. Due o iheir agricultural policies. this has caused food surpluses in
North Americaand Furope based upon high subsidies and a strong distortion of the
domestic markets which have notonly led to affhuent nutrition in these countries. but
have disturbed the markets in many de cloping countrices.,

In deveioping countries, population growth combined with the rapid urbanization has
ledtoan enforeed need for higher agricultural production. To fulfill this need. rescarch
wits cilled upon. The international research community. in cooperation with the
national rescarch systems in developing and developed countries. did a terrific job of
raising the agricultural production in Asia and i.atin America. and to a lesser extent
also i Africa,

The reasons for these differences in development are manifold. Undoubtedly. the
national agrarian policies — such as prices and credit policies - are of strong,
importance to explain the national differences in agricultural production. But certainly
one can learn from the achievements in Asia and Latin America that successful
implementation of research results needs good infrastructure development connected
with industrial development. Tt was said vears ago that deveiopment has to stand on
two feet = and the movement of these feet has to be coordinated to joint
complementary activities. Onlv it the intersectoral linkages are well established can a
constant erowth in agricultural production be achieved and the social consequencees of
this modernization process be kept 1o a tolerable level for those affected.

In fact, inafew developing countries. there have been food surpluses in certain years
and with special products. But mostly the situation is still characterized by a rather
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poor nutritional standard for many parts of the population in the Third World, so one
should be cautious not to overestimate the effects of these few surpluses, because
politicians in developed countries might casily draw misleading conclusions.

With raising agricultural production as a goal, notonly an intensification of agricultural
production took place, but also an extension of the arca under cultivation. Both, butin
particular the Iatter. have often led to ecological problems which., in some areas.
already have destroyed the basis of agricultural production. So the call for the
sustainability of agriculture has become more and more vigorous. and it seems this will
become the major aimi in the fong run,

Here again. rescarch is called upon to help solve the problem of higher agricultural
production without destroving the ccological base of agriculture and with improving
the standard o fiving. And because rescarch needs support to fulfill this task, the
international donor community is called upon as weli.

Global food surpluses with regional tood deficits. intersectoral dependencies, and the
threatofirreversibly destroyed environments are major dyvnamic factors which have to
be taken into account when drafting rescarch policy for the next decades.

Rescarch policy needs thinkmg ahead of the actual developments. So this workshop
offers a plattorm for vou outstanding personalities to think ahead and formulate the
necessary rescarch policy recommendations and prioritics, and to show realistic wavs
and means to have themimplemented. ISNAR. in particular Dr. Emil Javier and Dr.
Howard Eliott, deserve our gratitude Tfor taking the lead in drafting and designing this
workshop in such an excellent way. We would like to thank CTA for its support.in
particular Dr. Treiz, who unfortunately could not attend our workshopand Dr.
Narrain. And. of coursc .we would like to express our appreciation that all of vou have
come such afong way to take partin this workshop. Such an excellent pool of
knowledge which is gathered here makes me sure that this workshop will be a success.



Alexander von der Osten
Dircctor General
International Service for National Agricultural Research
The Hague, The Netherlands

Let me start my words of welcome by paving tribute to our hosts = the German
Foundation for Internationgl Developmerit (DSE). We thank our friends at DSE for
their hospitality in hosting this event. their collaboration in organizing the program.
and their warm welcome here at Feldafing. They have prrovided us with the setting for
a pleasant and highly productive meceting. Let us make use of'it,

Itisa pleasure for me to extend to vouacordial welcome on behalf of ISNAR as one of
the three cosponsors of this workshop. My greetings go to a diverse group of people
that have assembled here ta work together:

NARS leaders and policymakers from developing countries:

« rescarch feaders, rescarchers. and policvmakers from the industrialized world:

< representatives fromianternational development agencies (FAO and HCA):

« representatives of bilateral development assistance agencies (CIRAD and GTZ):

« acolleague from asister organization in the CGIAR (IFPRI):

our collaborating partners from the cosponsors (DSE and CTA);

in short. Iriends and colleagues interested in the issues before us.

Letme sayafew words about this meeting — its historical perspective. its organization
and sponsorship.and my expectations about the outcome and results.

Iistorical perspeetive. This workshop is looselv inked to i long-standing tradition: a
series of annual policy seminars organized by Vernon Ruttan at the University of
Minnesota. These seminars brought together scientists, policvimakers, and
development assistance people trom both developing countries and the industrialized
world. The seminars were appreciated for the relevincee of the topies and the mix of the
audience. While there are historical links, this workshop is different. Tt differs in
organization, sponsorship, thrust, and expected outcomes.



Organization and spcasorship, This is a werkshop — not a seminar, Emphasis is on
mteriction and participation: on working together on a common agenda towards o
common objective.

The eventis organized and sponsored jointly by three partners: DSE. CTA (the
Technical Centre tor Agricultural and Rural Cooperation of the EEC/ACP Lomé
Convention).and ISNAR . This partnership works well. We are different. we have
ditferent objectives. mandates. and skills.and we complement cach other. What is
important is that we share o common goual - to contribute towards technological
progress lor development in the developing world

Results and outcome of this workshop. | have three things in mind:

= Asctof practical conclusions tha will pe useul to both NARS leader and
policymakers as they make decisions on the future orientaiion of agricultural
rescareh, the direction of technology development. and their priority choices guiding
the allocation of scarce resources i short. pratical guidelines for research policy
lormulation.

* Asetof recommendations about the practical implications of all this on NARS.
Here ook at policy. orgamizational, and management aspects of NARS = the

factors that Targely determine NARS productivity.

* Anaction agendia on some specitic issues for NARS. and for those of us who work
With NARS in support of their objectives,

My emphasisis on practical resulis thit NARS leaders can use in their decision making,
The range of participants isembled here should guarantee precisely that: a focus on
practical results, NARS Ieaders preseathere will ensure that inour discussions we
capture the realissues  asseen from their perspective. To facilitate this. the workshop
focuses on the broader context and policy environment in which NARS are working,
Chaoice of topies. Our agendais ambitious. We face four MJOr topics:

* food surpluses and their rescarch policy implications:

» linking growth in agriculture with grovwth in the rest of the cconomy;

* sustainability of agricultural production environments:

« mabilizing and sustaining support for agricultural research,



A central theme cutting across our delibv: rations this coming week relates to the
productivity and sustainability of NARS — the productivity and sustainability of
national technology-generation capacities in the developing world. As you well know,
this subject is close to our heart at ISNAR.

We see as our central task to assistdey cloping countrics in their efforts:

« to strengthen their NARS:

« toincrease the pmducli\‘ilynl'lhcirNA RS (through enhanced capacitiesin the arcas
of rescarch policy. organization. and managenicnt):

« (o increise the flow of resourees to agricultural rescitreh and technology generation.

We know. of course. that productivity of a rescarch systemand its cupacity to generate
commitment and mobilize fundimgare closehv related.

That linkage resembles o chicken-and-ceg situation:

. research needs adeqguate support to be productive andofter solutions to technological
problems of its chent groups. put at the same tme,

« A NARS needs to be productive and show results to generate support. 1t needs

to sell™.

In the course of this workshop we shaltlook at both sides of the equation. We shall do
this from two perspeetives. plobaland regional.

We shall ask ourselves:

« How can we help African NARS to inerease the productivity of their rescarch
svstems? What can we do to sustain the recent growth of their systems?

« How can we help some of the Asfan rescarch systems overcome the seeond-
generation problens they are presently facing”

« What can we do to stabilize the supportfor [ atin American NARS — to reduce the
cffects of fluctuations. and past and prasent cveles of support fevels.

[ am confident that jointly we shall find snswers and contribute some practical
colutions. My colleagues ans i ook forward to working with you.
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T.M. Narain
Technical Adviser
Technical Centre for Agricultural and Rural Cooperation (CTA)
Wageningen, The Netherlands

Itisan honorand a privilege for me. on behalf of the Technical Centre for Agricultural
and Rural Cooperation (CTA). to thank you all for vour presence at this workshop.
For the benetit of those present here who are not well acquainted with CTA L | would
like to say a few words about the role and activities of the Centre.

The initials CTA are derived from the Freneh title Cenre Technique de Cooperation
Agricole et Rurale. The Centre has had its headquarters in Frde-Wageningen in the
Netherlunds since 1984, 10 was conceived during the negotiations of the Second Lomé
Convention. which is o series of cooperative arrangements between the 12 member
states of the Furopean Community and o0 states of Africa. the Caribbean. and the
Pacific (ACP). Thus the Centre s ajoint FC-ACP institution established within the
agricultural cooperation chapter of the Lome Convention.

Hts wpecitic purpose is 1o facilitate the aceess of ACE stres 1o information on
agriculture required for their ageicultural and rural de clopment.

The Centreas nota research organization. and therefore is not i source of Knowledge
and information. It relies on research organizations and other institutions that
generate hnowledype and resalts, CTA'S voal is 1o assist and enhiancee the flow of
agricultural information svstems.

CTA collaborates with existing organizations to provide up-to-date agricultural
information to ACP Citizens to cnable them to mike informed choices about the

options for agricaltural and raral development.

The Centreis engaged in these activities:

question-and-answer serviee:
* assistance to document centers and libraries;

studies:

« publicutions:

workshops and seminars,



Question-and-Answer Service

Because the Centre is at the disposal of ACP states to provide information about
agriculture and rural development, the Centre had to have a question-and-answer
serviee.

Publications

However, because the Centre is very voung. it did not wait for questions to arrive, but
was actively engaged in stimulating ACP nationals by informing them of the existenee
ot the Centre and of the potential benefits they could derive from it. To do this. it
launched the bimonthly information bulletin SPORI-.

Publishing is an important activity of CTA. Among CTA’s publications are
proceedings of workshops. studies undertaken on behali of CTA joint publication of
manuals with well-known pablishers, and translation of important books and bulletins
which are available inonly one lunguage.

Studies

CTA finances atew studies on areas of concern to o group of countries in a region or for
the ACP group as a whole: these incluce agroforestry, food trends, and compilation of
directories of infornmtion sources.

Waorkshops

CTA believes that workshops provide opportunities for the staff responsible for
agriculturaland rural development in the various countries to meet and become better
acquainted so that they may communicate more freely and with confidence.
Waorkshops are occasions for exchanging general expertence, as well as for further
discussions on specific topics. Fhe discussions become a compilation of up-to-date
knowledge on the topic. which cim subsequently be synthesized and made available to
all concerned.

CTA s contributing to the financing of this workshop with this idea in mind. The
results of the sessions can serve as background for planning future activities so that they
recognise the global issues ivolved in the formulation of national agricultural research
systems,

Fwould like.on behalf of CTA L to thank the organizers very much for the excellent
arrangements mide for the workshop, and DSE in particular for providing the venue.

Fwish us alla successful workshop. Thank you very much.
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Expectations of the Ministry of Economic
Cooperation

R.D. Schurig
Ministry of Economic Cooperation
Bonn, Federal Republic of Germany

I'wish to convey to you all the good wishes of the Federal Minister for Economic
Cooperation, Mr. Tans Klein. Fe is taking part at present in the annual World Bank
meeting, which as you know, takes place this vear in Berlin. Even though our meeting
here does not quite have the same number of participants as the Berlin meeting — there
are at the moment some 10,000 people assembled in Berlin = T feel nevertheless that
the subject we are dealing with deserves priority within the scope of development
cooperation. We are discussing the status and tasks of national research today, and
evenmore so.in the future. The importance of the subjectis underlined by the fact that
we have three institutions responsible for this workshop.

Another subjectis the responsibility 1o be attached to agricultural research in
developed countries, as well as to the international agricultural research centers. for
agricultural development. and also the development of national rescarch in Third
World countrics. Finally, we must aceept jointly the challenges to agricultural science
in the vears to come.

The greatimportance of past rescarch for agricultural development processes is
demonstrated not only by the example of agriculture in the industrial countries. but in
anumber of Third World countries as well.

The pressure which a growing population quite often places on soil reserves to
ruthlesshy pursue production increases, and the related danger of other damage to
natural resources, is of increasing coneern. Securing food and nutrition by a country’s
own ctforts is no longer possible everywhere. Inereases in agricultural production,
despite and perhaps because of the widespread deplovment of operational inputs and
technology. may have reached the limits of what is ceologically acceptable, here as well
asinmany developing countries. Toignore these limits would., in the long run, destroy
the basis of existence for future gencrations.



Foralong time agricultural production increases have been the key task of
international and national agricultural research. which culminated in the Green
Revolution with its undisputed suceess, The high degree of food sclf-sufficiency that
wasattained in the countries of Asiaand parts of Latin America - which formerly had
been thought imipossible s an outstanding achievement. Todayv, the preservation of
natural resources is i dominant theme. and is of importance to developing sustainable
production while using natural possibilities 1o increase viclds. Thisapplies especially to
margimalarcas and the arid zones in Africa. | Telplessivowe have had 1o aceept that
mereasinghy poor soil. spreading of the steppe.and desertitication are the

consequences ot deforestation and subsequent unadapted production methods,

The prevention of such ceological damiage i in cconomic terms perhiaps of much
greater importance than possible Tocal production inereases and profits. This
representsa challenge o agricultural research. and at the same time. 2 responsitility
which this rescarch cannot evade.

The Germun Federal Government his been supporting international agricultural
rescarch for more than IS vears with ¢ cr-increasing contributions. These
contributions todiy amount 1o total of DN 290 million.

No doubt ntemational aericultural research centers hin ¢ done remarkable work in
the scientitic sector, However, the results could have been even better und in some
casescmore demand oriented. it cooperation between the national and mternational
agricultural rescarch institutes had been closer, This is parttcularly true for national
researchn Afncan countries. The gap will widen turther in the future as international
agricultural rescarch increasingly adopts methods of biotechnology and! uene

technotogy,

Rescarch cannot be done i isolation. but must remain related 1o the operational level.
[ the tinal analysis it is aservice for the farmer. and this is the understanding which
governsits financing, I rescarch results were not practicad they would indeed be oo
expensive. Tthink that neither donors nor Third World countries would be able to
aftord such tusury.

Nationalresearchis the link between internationad research and the extension serviees.
Bothare of equal necessitv. Problems connected with chimges in rescarch priorities
anda growing world population can be resoly e onlv it all concerned agree on the
priciples. However, due to a lack ol (or madequatey institations and a shortage of
qualtfied personnel. many dey clopmg countries can not make full use of seience end
rescarch as an ntegral part of their deselopment efforts. 1 is important, therefore, to
strengthen our partners where accessary., so that they will be able to fulfill their roles,
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The donor countries, and the governments of the recipient countries as financicrs. are
called upon to act accordingiy.

Of equal importance wre partnerships and scientific exchange between institutes and
universities in the developing and the industrial countries. In many developing
countrics. national rescarchers require not only technical cquipment and advice, but
they mustadso be given the feeling that they wre independent cquil partners within the
framework of the overall task . who are in fact indispensable. Tehink all this is weli
known and has been reflected in the setting up of various institutions and programs.
Letme just mention i this connection CTALUTISNARTCRA D and the activities of
SPAAR within the scope ofiternational agricutturad rescarch. Many bilateral and
private programs and institutions. and also training institutions like DSE alsoserve to
strengthen national rescarch.

[ have been asked about the expectations the German Federal Government has about
this workshop. The subjects that are being dealt with heres and the many well-versed
participants are. so to speak . a guarantee for up-to-date and profound results, The
expectations Fhave are in fact quite simp'e. Twant to prevent this workshop from
shiarny the tate of manyv events of this nature. namely to come up with many good
recommendations which foraovaricty of reasonsowill Tater on be simply tiled away,
and not be transtated into practical work.

One mightsayv. ot course thatan exchange of ideas alone was worth che meeting. This
is certaimly true. Butwe shosld not be contentwith only that. et us make
recommendations which are practicacand Hikelv o be implemented. We have
competent representatives fron CEACISNAR Gand SPAAR who can hielp us do this.
Furthermore we hane representatives from national rescarch imstitutions who can give
us usetud hints sboat how thewr countries and regions view the problems. Our aim
should notbe to put forsward maximum demands. but to propose what is feasible. With
this in mind Fwish the mecting meh suceess.

—
N
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Expectations from a National Research Director

C.S. Serghiou
Director
Agricultural Rescaich Institute
Nicosia, Cyprus

On behalf of my peers, distingaished leaders of national agricultural rescarch systems
and decision makers. T wish to express to the three sponsoring organizations our deep
appreciation and heartfelt thanks for providing us the unique opportunity to
participate in this profound — onc is almost tempted to predict historic — international
workshop held in this beautiful setting.

Wehave all perused the background information provided on the issues to be
discussed, the quality of participants, and the structuring of the workshop, and we were
delighted to confirm once more the wisdom, the organizational skills, and the
standards of excellence of the sponsors. We were deeply impressed with the breadth of
scope. the substance. the interrelatedness. the universality ., and the urgeney of the
issues to be addressed.

Letme cite and briefiv comment on them:

+ foodsurplusesinseveral countries amidst persistent food deficits in others, and their
rescarch policy implications:

» sustainability of agricultural production environments:
» linking growth in agriculture with growth in the rest of the ceconomy';
+ mobilizing and sustaining support for agricultural rescarch

The status of food adequacy is distinetly different between developing and developed
nations. As a rule. developing nations face a problem of persistent foad deficits while
surpluses are the privilege of developed nations. In this regard it must be considered
that famine currently threatens large numbers of people in Africa. while millions of
people in Asia and Latin America face extraordinary food shortages in the wake of
natural calamities or civil strife. Food consumption per person, which has been
declininginalarge number of developing countries throughout this decade. decreased
further inall developing regions in 1987, indicating a tragic rise in the number of
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hungry people. More children are now suffering from malnutrition than a decade ago.
According to United Nations estimates. over 14 million children under the age of five
die needlessly every vear from malnutrition and discase in the developing countries.,

This disparity and these trends deeply coneern the international community and should
have implications for agriculture and food policies and for agricultural rescarch
policics.

Thereare serioussigns of deterioration of agricultural environments which more often
plaguce developing countrics, but to some extent also developed countries. Such
disastrous developments include deforestation. soil erosion. desertification. loss of
land to other uses.and crosion of plant genetic resources. while intensificd
management systems e often accompanicd by environmental pollution from
excessive fertilizer use and indiscriminate pesticide applications,

sucheenvironmental degradation poses a threat o the food seearity of present and
future generations. Consequentiy. it is essential to pursue sustainable global food
security through production systems which safeguard the natural resources and protect
the environment.

Onenote = ith coneern that the extreme poy criv ol the rural populations and
population pressure in many developing countries are among the major causes of
covironmental degradation. Exploitation such as excessive cultivation of slopes and
overstocked rangelands cause serious losses of soil and water resources.

Itis possible. however. to inerease agricultural productivity without land degradation.
With environmentaliy sound agriculiural management and land-use planning. which
take into account the specitic conditions of different countries., muny problems can be
corrected before they become erises possibly irreversible ones with serious
consequences for the sustaimability of agricultural environments and food seeurity, Itis
prudent that environmentally sound agricultural managenment practices form an
mtegral part of national food strategies. and that environmental CONCCrNs #re
mtegrated in cconomic development policies and progrims,

Environmentally sound agricultural development programs. integrated into
comprehensive development strategies. should reecive sufficient attention when
resources are allocated. while inereased national and international supportshould also
be provided to rescarch which promotes sustainable agricutturad environments and
food security in developing countrics.

The common premise in national development planning that agricultural gains and
development will necessarily promote the growth of other sectors ina country's
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ceconomy, or the reverse situation. that gains in nonagricultural sectors will result in
agricultural growth, is often not substantiated by the facts. It is therefore necessary o
harmonize and converge policies. including agricultural rescarch policies, so that pains
i one sector of the cconomy are translated into gains in other sectors. and in this way
the cconomy as a whole is enhianeed.

Mobilizing and sustaining support for agricultural research s o topie tirat touches the
heart ol all agricultural rescarch leaders. And the session on this topic v, awed from
ditferent angles and perspectives is appropriately one of the richest with no less than
cightcontributions. Tewill be difficult even to cite the titkes of the papers.much less the
issues to be discussed. by amuttitude of leading international scientists. policy
analvsts. and national aericeltural rescarch leaders.

It might be more appropriate to touch on the rationale of this session. and 1 do it
drawing heavily on the background information,

There was asabstantial investment in sericultural research in deveioping countrics in
the last two decades, but such support has heen diminishing in reeent vears. The
establishment ol infrastructures bevond the foresecable necds of countries. and
beyond their capacity to sustain them. were contributing factors. as well as an
increasing reatization among donors that their initiatives should be coordinated and
priorities ranked so that they would not compete for scarce national. scientific.
managerial.and nviterial resources.

This sesston will focus attention on major sceond-generation problems confronting
national svstenes. along with views from eminent professionals of wiys 1o deal with
them successtully,

Many factors point to aninereasingly interdependent world. to the increasing need for

integrated approaches. and to the need for the development of coordinated policies at
national and international levels. Food surpluses in NNy countries, amidst persistent
food deficits inothers policies linking agricultural growth with growthin the rest of the
cconomy. sustainability of agricultural production envircnments. and mobilizing and

sustaining support for agricultural research. are all profound issuces. They contront -

although inadifferent manner - both developed and developing countries.,

el very privileged to have the opportunity to participate in such a challenging
conterence. Took ferward toan inteltectually stimulating working environment ., and
tolistening and interacting with eminent colleagues. international scientists. and policy
analysts in molding the thoughts which shoutd prevail in formulating rational,
integrated, and environmentally sound agricultural rescarch policies in our home
countries.
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Session I
Food Surpluses and
Their Research Policy
Implication for
Developing Countries
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Agricultural Policies and Research Priorities

Wouter Tims
Centre for World Food Studies
Amsterdam, The Netherlands

Introduction

The organizers of this seminar suggested the title of this paper — global food surpluses
and their rescarch policy implications. have chosen a different title, however, because
surpluses (and deficits) in agricultural markets are nothing more than the visible
consequences of distortions in markets caused by policies.

Instead of focusing on the outward appearance of the issues, I will emphasize the close
link between the policies pursued by all nations, cach with its own objectives, and the
imbalances in the global distribution of food. The character of those policies must be
highlighted. together with their effects within countries and on cach other through
international markets.

Atthesame time there is the need to deseribe the chain of causes and effects which link
surpluses on one end of the scale to the priorities for agricultural rescarch. 1tis a long
cliainin which national policies are one clement. the related patterns of agricultural
development asecond. theirimplications for world trade a third, and the consequences
for food sceurity a fourth. Obviously. current policies are not immovable. but can and
will be changed, bringing changes which affect both world markets at ene end and
people’s food sceurity at the other. It compels one to look at alternative scenarios and
toensure that rescarch priorities are established within a framework of expected policy
changes.

Being at some distance from agricultural rescarch, T cannot claim to know what
programs and achicvements characterize that work. This makes me hesitant to
pronounce on research prioritics. Some of my suggestions may be found less useful,
already part of priority programs, or unacceptable for other than economic reasons.

A Policy Perspective
Notall countriesin the world are self-sufficientin food. Sc.- »are netimporters, others
net exporters. Over time, net importers become net expoi. s or the reverse

(UNCTAD. 1987). Looking at it from a commodity perspective, she picture is even
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more complex because countries import some food items and export others. Against
that background. what can be said about imbalances? In that context, what is
considered an imbalance?

International trade makes all of this possible: countries exchange poods and services in
competitive markets. Countries will engage in international trade when they expect to
PrOfitfrom CxXports or to save on resourees through imports. Ever sinee the carly 19th
century. classicat cconomic theory and analysis have centered on this basic notion,
whichis known as the coneept of comparative advantage. Itis at the root of
mternational specialization or the distribution of labor (Soderstein. 19712 Viner.
1938). The fuet that countries exchange tood and other goods and services in
mternational markets cannot be deplored on the ground of imbalances. even though
SOMC Countries are netimporters orexporters. Infact, these international relations are
desirable. reflect efficient use of resourcees. contribute 1o spectatization. and thus to
mcrcased wadare in the world, Tn a world ceonomy without barriers to trade and
without distorted national cconomic policies. thitis. in the ideal world of liberalism,
no country would be oreven want o be. seltssufficient in anvthing. 1 rade and world
prices would govern the optimal allocation of resources and. thus. the national patterns
of trade and production,

Imbalances reflect policies and their effects on resource use. production. trade, and
consumption. In the ideal liberal world. markets and prices will offset the threat of
imbidances. restore the equilibrium ofsupply and demand ataspecitic price. and send
asignal to producers and consumers to bring their actions into harmony again. The
pointol cquilibrium differs with and without policyintervention. And it is that
ditference. and the effects ithas on other countries as i consequence ofa policy step by
one trading country. which is eritical to @ discussion of imbalances.

Ideal liberal world not feasible

The tdealliberal world without interventions is not feasible. and stating this basic thests
has come rather significant consequences. No country in the world can afford to be
without a minimum of public services and public regulation. Apart from an army and
police force. i number of services are by their nature monopolistic. and therefore
require regulation in the public interest. such as clectric power. the telephone service.,
ordrmking watersupply. But these services and regulatory activities must be financed.
Governments have a range of options to mobilize the required services, and cach
atternative has implications for the behavior or markets (Parikh ot al.. TU8S). Indirect
domestic taxes raise prices and reduce consumption. taxes onimports have a protective
elfecton domestic producers. and income taxes may reduce savings and investment.

Whatever choice is made. distortions are unavoidably intlictzd on the economy, If two
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countries which export the same commodity make different choices 14 finance the
same level of domestic public services., their competitive position is liable to be
affected. with one country gaining a larger export market share at the expense of the
other. There are no international rules to preseribe in what way national governments
should finance their domestic public services. nor about what constitutes an essential
public service and what its level should be. No cconomist. let alone politician, would
want to defend the thesis thatnations should do without some minimum of basic public
services and regulation. Implicitly they aceept the argument that there cannot exist an
cconomy free from policv-induced distortions.

The consequence is that discussions coneerning liberalization. deregulation. and
privatization are discussions about alternatives which are recommended to improve
presentcimperfectsituations. The idealis nota practical alternative because any policy
impacts markets and the real variables in the cconomy.,

Intervention to stabilize domestic prices

In addition. itis questionable whether free markets doin all cases maximize welfare,
particularly with unpredictable agricultural production due to weather variations
(Mellorand Raisuddin, T9S8). With imperfect foresight. production decisions by
farmersire based on price expectations which may in practice be belied by actual price
developments. Farmers may incur costs for being wrong and. for small farmers in
particular. these costs may be bevond what they can afford. As a consequence. they
choose production patterns which amit their risk. even i this implics on average a
lower income,

Farmers insure against excessive fluctuations in their income. and pay for it by a lower
average income. Atissue thenis the question whether on average higher incomes
could be reached it the risks that farmers try to avoid were shared by more people.
Sharing among alb tarmers is one approach. butitis certainly not the most attractive
alternative because all farmers fuce the same basic risks, although some can afford
them more than others. The reatissue is whether it makes cconomic sense to share the
risks with consunmiers and taxpavers. instead of leaving them entirely to farmers.,

On this issue the views are certainly not uniform among cconomists. A substantial
number, particularly those closely involved with agricultural development policies,
take the view that there is cconomic merit in risk-sharing in which i risk-neutral
government tiakes the lead and adopts i poliey which reduces the risk of risk-averse
farmers. When the government guarantees stable prices to farmers, their production
decistons are no longer influenced., or are at least less influenced. by risk-avoiding
behavior. and their production will s a consequence become higher, with higher
average incomes over the vears,
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But there are offsets: a government which adopts aprice policy for agricultural
products. even it the domestic price is set at a Jevel reflecting current and expected
world market prices. also adopts the consequence that it subsidizes Imports in vears of
high world prices. or exports when world prices are low. Comversely it iy reap
windtall gains when importing at low or exporting at high prices. Evenif these caneel
outovertime. government expenditures are destabilized. and etforts to compensate
these fluctuations through countermensures atlecting other expenditures may reduce
e CCconomic attractiveness of investments in nonagrultural sectors, On the positive
stdes these measures will increse agricultural produciion and probably will wso
improve the balianee of payments throagh farger exports and/or Iport sabstitution,

The argument concerning risk leads 1o the arcument that policies desivned 1o reduce
domestic price Huctuations below world mirhet prive Huctuations can improye
welliares compared to an open market 1 constitutes an coonomically aeceptable basis
for government mtervention to stubilize domestic prices. It does not provide an
argumentiorsetting domestic prices ditterently fromthe average orthe trend of world
market pricessnternational prices remain the guideposts thatin the long run ought to
be follov ed i setting domestic prices. Wew il return to this issue: in reality iy
countries engage m price policies that do net heed tis rule.

So far it has been noted that sovernament policies will alveay s exist. because in all
countries there is i consensus ahout some Packigee of public services and their
financing. both atwhich lead to changes mdemandSupphy balinees and market prices.
Inaddition. a case is made for ceonomically justificd intervention to dampen the
cHeets otinternational price fuctuations on the domesee market. specitically for
agricultural products. A third area s the zovermment’s role in providing rural
mfrastructure . particuliarly is role m fnd development,

Rural investments by the public sector

One might arguc thet rural public investments are part ol the public services discussed
carlicr. But thisis notso clear cutin the case of 1and development: leveling. terracing.
Improving water management. or kind consolidation. In Most cases these investments
arcundertaken for private lands o improve productvity in wins that are bevond the
capability of the owners orusers themsehves, It changes the value of the assets directly,
enhiancing the Income-generating capacity of those assets and the tas base of the
government. Buteven it one argues that these investiments belong to the category of
standard publicservices, there is still reason 1o disctss these government achivities as i
separate issue because they have profound mplications tor agricultural des clopment,

Governments undertake i large part of these investments because itwould neither be
possible.norefficient.if farmers were to do this by themselves, Without investments of
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this kind. farmers are hemmed in by the prevailing natural conditions and therefore
have alimited choiee of cropping patterns and crop technologies. Generally speaking,
farmers are more constrained when Tand is not developed. whereas their risks are
highestwhen fand is notlevel not protected against crosion. and not provided with the
means to manage the water regie.

Cropping patterns respond to changes in expected net revenuas per heetare more
readily imnarcas where fand is inanadvanced stage of development (Bhalluetal.. 1984).
New technologies which attect expected net revenue are adopred mainly in those
arcascand notm regions that Lack the means to controlwater. Two ditferent questions
lead o ditterentarguments about technolosical progress inagriculture. One addresses
the seope for technological change inagriculiure, given the exishing fevels of land
development. This leads to tarming svstems rescarch and the wdentitication of the
constramts governmg prevailing production patterns. asually concludimg that farniers
have rather small marems for change and adoption. The other question sddresses the
scope fornew mvestments in fand development and the possible efiects on the
adoption of new technologres, The fist s i essentially statie approach. but atractive
asanestensicn ot the agrononic rescarch undertiahen by mternational and national
rescarch mstituies. The second s o dvnanie approach at the fevel of imvestment
plansmawhichisclearly bevond the scope of agronomie rescarch. but at the samie time

vervimportant as an achiviny crucrad to technelaoical progress,

Theassue ot mbalances asatunction of sovernment policies can and should therefore
beevtended to governmentimvestment pohicies inrural intrstructure. and specitically
to land development prograns., Ditferences from countiny to country, hoth in terms of
what the present generation inhernted and current Lind development activities. are
quite Trges Eforts by governments to case the constraints imposed on farmers by their
natural environment fundamentally determine agricultural grow th and national food
markets

Dynamics of land development

What dutermines the seale ot government's efforts to improve the land base?
Opportuniivis undoubtediy one factor, sadly lacking or small in some countries.
abundant in others, Need is another. when a growing population and the risk of
ever-mereasing food imports point o the high priority of Tand development. Whether
these imvestmentsare alwan s cconomically sound. even it they are technically feasible.
isamatter of considerable debate. particalirly in sub-Saharan Africa. Although the
questionisrelevantinterms of allocating scarce resourees. there is alw avsthe hingering
suspicion that much ot the cost-benetitanalysis of Taind development programs leaves i
lotto be desired in terms of benelitassessment in particular, That suspicion is made
strongerwhenlooking at past land developmentactivities which have resulted in highly
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productive agricultural activities in regions which today would be considered too
expensive todevelop. My home country, the Netherlands. is such an example,

Thehistory of land development therefore causes one to be rather careful in the usc of
the comparative advantage coneepts. Tnastatic sense it may have a ot to sav about a
country’s pattern of trade. but imvestments in infrastructure and public amenities,
mctuding those related to lind developraent. may change comparative advantage over
time. The satest statement toomebae it e PO s s vl i weet understood. In
trn. this suggests that asomew Sat liberad attitude in undertakig land development
projects may prove to be justiticd.

Sumnurizing. there appear to be several Wpes of overnment interventions whiel
cannotbe s bandoned e beneticial m terms ot welfare. or which in the tong run affect
comparative advantage itselt. Together. these constitate the baseline for our analysis.
National policies may adversely atfect other countrios througl world markets. In the
absence ofaoworld authory which constranns national policies. this is unavoidable.

Abo tosay that covernments should not internene leiving cconomic regulation to
narkettorees s tosuggestan objective which is not teasible, We has e (o live inaworld
where the chowes s nathetween v ing intervention or not. but where limits may be
recommended en the Kinds of imteryentions which countries may applyv. And even
thens one canexpect o be faced with Tiee gran arcas which cannot casily be classified
i terms of their aceeptability

Objectives and Instruments

Nothing has been said so tar about why national governments want to intervene in
agriculture and the supply ot 1ood. Probably the most common purpose is to maintain
dareinonable degrec of selt-sutticiency for those products which are staples. Behind this
objective is the tear or overdependence on suppliers from abroad, particularly if they
arc tew . Self-sutficieney arguments has ¢ historically plaved an important role and still
do. The agricultural policies of the FC and Tapan contain elements of self-sufficiency,
andiatis at the heart of policies in most developing countries.

[n the course of devclopment. the role of agriculture in terms of its share in output,
exportscand emplovment tends to decline. Income elasticities of food demand decline
oncea major part ot the popalation is well ted and there is i continuous risk of
oversupplying tood markets. leading to refative price declines and slow growth of real
incomes generated by the agricultural sector, 1 aeration out ol azriculture does not
compensate tor stow overall grow th ol agricultural income. then ineoies may fall
further and further behind those in nonagricuitural pursuits on i per capitia or a per
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household basis. Governments may then want to intervene to improve the relative
income position of farmers,

These two objectives = sell-sufficiency and farm incomes, - are the dominant
motivating forces behind agricultural policies. Sel-su'ficieney objectives are common
worldwide, but income policies are mainly found in the industrial countries which can
afford their costs. There are also two sets of instruments used. prices of agricultural
products and inputs. and nonprice measures, Within cach set, there are further
options.

A third possible objective is different the eradication of hup er. The links between
agricultural growth and the demand for tood are complex. and the objectives of
promoting agriculture and eradicating hunger mav even be inconsistent (Parikh and
Tims. 1986). The interests of food producers and food consumers may Jead to
competing demands on the government's scaree resourees and to opposite views on
price policies. A majority of the poor are landless, and it is unlikeby that they will be
absorbed in agricultural activities that would provide them with the purchasing power
toadequitely feed themselves and their families. Nonagricultural emplovment is in the
long run their only hope to escape from poverty. Investments to generate that
cmployment compete for resource with the agricultural sector. as do subsidized Tood
distribution schemes which are int_aded to relieve the worst effects of poverty.
Retiance of the pooron market supplies ot food gives themastrong interest in low food
prices. whereas farmers producing aomarketable surplus will have an opposite interest.

Mecting the food needs of the pooris no doubt an objective of many governments., but
notone thatis casily reconciled with abjectives of food - elf-sulficieney in market terms.,
or with Lrm income objectives.

Policy-Induced Problem Areas

Two characteristies of poliey making in the arcas of food and agriculture bedevil the
global seene. One is that agricultural and food policies are made independently by
nations, primarily for domestic objectives. There ire nointernational treaty
obligations or codes of conduct that restrict national policies, There is an extensive
network of imternational agreements which limit the use of some major trade policy
instruments. vested primarily in the GATT (General Agreement on Tariffs and
Trade). Butagricaltural products have remained outside its reach. having been
explicitly excluded at the time the agreement was drafted. Only recently, in the
Uruguay round of trade negotiations. has there been willingness - reluctantly no
doubt. by some - toinclude agricultural praducts in these negotiations.
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The second problem concerns the instruments used to obtain national policy
abjectives. A country pursuing sel-sufficieney in a basic staple may doso inavariety of
ways: inereasing the price of the desired product, subsidizing some major mnputs, or
even providing tree Tand development to farmers, Tax exemptions. cheap eredit, and
frec extension services are equally usable means. But the effeets on the baliance of
pavments and on the country™s trade relations may be quite different. in turn affecting
other countries differenty through world markets.

onderent policies mav achiceve the same results in terms of selt-sufticieney for the
commodity in question. but may do so at different levels of demand. supply.and price.
Asirconsequence, purchasing power of consumers is affected difterently. and other
markets of goods and services must tind a ditferent equilibrium. 1 is (o be expected
that the composition of external trade is also affected. with different compositions of
both imports and exporis. As i consequence. triction arises between countries.,
which question the seeeptability of cach other's policies. Many countries reject such
complaints about their policies.

Atthe siame time the Tormulation of nitionalagricaltural and food policies has become
more complex. The davs when it could b assumed that promotion of agricultural
production would dircetly lead to a better tood situation for most people are tar behind
us. The Asian countries in particular are approaching a state of seltf-sutficiency in
markettermsowith small alternating imports or exports. Increasing production
further. bevond domestic market demand. would push these countries into volatile
export markets it they are able to overcome infrastructural and quality constraints. It
they can. domestic tood prices will decline. mavhe even more than is NCCENSIATY 1O
become competitive inworld markets. This Tower cost of food will no doubt benefit
poorconsumersan particubar the rapidly growing category of urban dwellers and rural
Landless households. Buat production will continue to inerease when production costs of
staple feads can be reduced simultancously through new technology and throush rural
tnvestments promaoting its adoption.

Problems of balance

These choices between staving on the net-import side of self-sufficieney or pushing on
to become apermanent net exporter — even if quantities exported remain small — are
veryhardtomake. The implications for food supplies to the poorand for wage costs of
nonagricultural activities suggest pushing into o net-export sitwition, I farmers’
chotees tor their production patteris are limited. the effects of lower prices to them
may not besolarge that the country will again lapse into net tmports. This may be the
case forexample.with irrigated rice in South and FFast Asia,
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If farmers can more casily move to other crops. much will depend on the policies that
the country adopts for those . making sure that prices are set for all agricultural
products in ways that ensure that surpluses can be exported. or at least that domestic
production can compete with imports. Balancing the interests of both Lrge and smull
producers and of consumers (including the poort.along with the need to save or earn
toreign exchange withim the limited resourees of governments. has become a difficult
actoralmostall developing country governments.,

These issues of general cconomic policy which arise as o corotlary ol agricultural and
nutritional concerns are no longer the onby ones. Feonomicissues are made even more
complex.and decisions harder to make. hecause of o growing awareness of the
ceological constraints of agriculturl development. Foss of soil fertility . the dangers of
unlimited river diversions forirrigation. and the risks associated with the use of
chemicals inagriculture are examples. Health problems associated with some of these
practices can no longer be omitted from discussions concerning agricultural
development.

And finally . returning to the start of this discussion. there e increasing international
frictions and tensions in the arcas of agricultural erowth and trade which cannot he
ignored by national covernments. Tna world that is becoming increasingly
interdependent. countries cin no lonper unilaterally exclude their policies from the
mternational agendi. The potential costs of mamtaining that stance are becoming too
high. This adds an clement ot international politicad concern to the formulation of
national policiesas their impact on other countries through world markets may bring
repercussions that can wipe out the arbvantiee of the policy measure itsell.

Al ot these tactors fead o renew ed assessment of existing navonal policies. both in
ierms of their mternal and external ettects. Policy changes require assessments, and a
large partol the hesitation to discuss and negotiate can be attributed (o the feeling that
changes lead to new uncertuinties. Whit happens when countries no longer ereate
artificial barriers between their domestic prices and world market prices? Or i they
abolish input subsidies? A major reason for this uncertamtyis the large distanee
between the actual policies adopted by national oy crnments compared towhat would
seem cconomically pustificd. Adjusting policies to the point where they beeome more
ceonomically rational is avery big step that is unas oidably resisted by interest groups
which have grown accustomed to the benetits ot government imtervention,

Rent-seekingis anatural pursuit for all who tey to cajole their governments to maintain
orinerease their rent income derived from government policies. Agriculturists,
traders.consumers.and government officials themselves are all. to various degrees.
making clforts to extract from their governments the commitment to protect their real
incomes. Feonomic theory suggests. however. that this not onlyv tends to lead to aless
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equitable distribution of income. but also to & smaller size of the total cake. Moving
towards cconomically more appropriate policies will be hampered by the beneficiaries
of the existing interventions, at best making the process slow, and at its worst. even
impossible. Food riots when staple food prices are brought closer to world market
prices. orspilling food in the main streets by farmers objecting to price reductions,
indicate that thesz issues cannot be expeeted to be easily solved at the negotiating table.,

Agricultural and Food Policies:
Intended and Unintended Effects

Policies that are centered on domestic objectives are intended to sort specific effects in
the domestic cconomy. particularly for the group(s) of people towhich the poliey is
explicitly addressed. Tae effects these policies have on other countries ire usually not
taken mto account and it atall referred o, are not considered relevant because there
are few mternationally agreed-upon rules that restrict domestic policy options. In
addition. there are other domestic effects which are not foreseen at the time when the
particulir policyis enacted. or at least not expected to be important. In fact these may
only hecome visible over time.

Some of these indirect. fonger-terme. and often unintended effects will brietly be
reviewed heres notably in relation to policies geared to sell-sutficieney and/or o
relative improvement of frm incomes, Domestic effects are discussed first. followed
by an overview of international consequences.,

Welfare losses through biased price policies

Whenreountry sets domestic prices independently of the world market. it loses
because the allocation ot scarce resources is shifted away from their most efficient use.
Many countries striving torascli-sutficientsupply of staple foods have offered farmers
relatively favorable returns when compared 1o other crops. Innuny developing
countries these price relationships between crops were ereated by governments which
atthe same tme keptthe overadtlevel of producer prices low compared toworld prices.
Thisis mostobvious in the case of overvalued exchange rates. 1t reflects an element of
foad policy  Keeping tood prices low for consumers - butis also defended as a Wiy to
extractresources from the agricultural sector to finance nonagricultural investments.

These policies hive caused signiticant changes in cropping patterns, particularivin
developing countries. Availability of new technologies for some food crops ks added
to these shifts when land development and infrastructure permitted. and the new
technologies added to the relative attractiveness of i erop in terms of net revenue, 1t is
notatall certain that higher prices for agricultural producers in general would have



brought about a much higher rate of overall agricuttural growth, because most of the
evidence suggests low overall supply responses to higher relative prices of agricaltural
versus nonagricultural products. Supply constraints are to a much larger extent
associated with the characteristios of subsistence farming - the physical conditions,
and the fack of infrastructure for marketing and processing.

Shifts of agricaltural production pattern were the result of price policies by
themselves, even more sowhen associated with new technologies, Particularly in Asia,
where the investmentsin Lind development have in the past been substantial, price
policies did lead to seli-sufficieney in market terms for major food grains. i.c..in terms
ol meceting domestic market demand from mostly domestic supplies. Tt should be
remembered. however. that major sectors of the populiations of those countries siill
remain hungry because they fack the purchasing power to buy adequate food on the
market. Agricultural development by itself cannot resodve that problen.

The tocus of policies on major staple foods can also be expressedas arelative - but in
factsomenmesabsolute neglectotother crops and livestock products. For example.
the major crops m Pakistan that were the focus of policy attention sunstantially
increased their share of total cropped acreage and agricultural value added. The
country has remained an important exporter of cotton and rice. and has become
self-sutficientin wheat. butit faces rapidly increasing foreign exchange expenditures
on vegetable oilsosugaro milkcand meat. Temay well be that thie prevailing natural
conditions in Pakistan would be better suited to crops other than wheat, which it could
import more cheaply than the commodities for which the couatry is increasing its
mmport dependence.

The inclficieney of cropping patterns measured at world market prices is one
consequence of these price policies. Another consequence. particularly Tfor Africa, is
more concerned with the relative proes of allagricultural products which are kept low
compared to nonagrictdtugal products. Toa large extent this situation is @ result of
strong protection for the industrial sector. which places agriculture in a
disadviantageouns position. Tt may not have significantly slowed agricultural growth, but
it has reduced the etficieney of domestic industries. emplovment growth. and real
consumption below feasible fevels

Self-sufficency and income policy goals

A policy of self-sufficiencey in basic staple foods, when pursued by price policies that
drive wedges between domestic and inteenational prices, affects welfare, employment,
and consumption. The policy objective is not necessarily to be rejected for those

reasons because there are other arguments — particularly political = which may weigh
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more heavily in the decision-making process. But one should be clear about their
CCONOMIC COSts,

What applics to self-sufficieney policies applies also to farm income policies when
those are pursued through managed prices. The price wedges driven at their borders by
the EC Japan. other Furopean countries, and for some products by the US and
Canada. have their cconomic costs as distinet from budgeary outlays - because
they inerease the internal costs of agricaltural products and make the rest of the

cconomy less competitive,

Income objectives can be achicved by a variety of policy alternatives. Where price
supports to tarmers are fvored. particutarly in the 1C. one needs (o raise the question
whether the selected optionis the most etlicient. It appears thatu Liree part of the costs
supported by consumers paving higher prices and faxpavers supporting the EC budget
do notreach the farmers, but rather finance Frge stocks and subsidies to consumers
outside the FC through export subsidies, Direet income supplements with a limited
mtervention inagricultural markets may be amore efficient alternative. Apart from
actual costsaving this may abso lead to Jess distortion of markets and price formation.
and thus asmiadler overatl Toss of welfare.

All ol these policies.whick intervene in markets and separiate domestic from world
prices. change production patterns when the nataral and physical intrastructure does
notpermitaceeleratcd overall growth. 1 the Tevel of Tand dey clopment.infrastructure,
and marketaceess do notimpose constraints, higher prices will aceelerate agricultural
growth. Taking the ICas an example. high producer prices. which for NMGNY Veirs
seemed to be permanent. provided the incentive to invest in agricidture. Banks had
few doubts about the returm of eredit extended 1o farmers because there was little
marketrisk. The availability of financing. together withastrong denand for advanced
technology. provided a powertul incentive to agricultural rescarch. Agricultural
production and productivity now exhibit strong upward trends, supported by
widespread developmentand adoption of new technologies. These trends now seem to
beimvaierable to lower prices. at leastin terms of the mpact of price reductions in the
frestfew vears after policies have shifted.

The focus on sell-sulficieriey for staple foods and the income support policies which
tend to concentrate on major tarm products, hive significantly shifted the global
balance of supply and demand. Asian countries would probablystill be Lirge importers
oftood grains. the FFC would not hine become g Mmajor net exporter of several
commodities. Canada might not be self-sufficient in dairy products. nor the US in
sugar. it these selective supports had notapplicd. As g comequence, world suppliesare
Lirger than demand. World market prices are Tow compeliing some countries to
subsiddize their exports o avoid large stocks. In the end. world markets balancee,
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although at prices which zie not profitable for major traditional exporters, [t is more
appropriate to deseribe the situation of the past 10 to 15 years with the term distorted,
rather than unbalanced, markets.

Africa and USSR — Another story

Itis doubtfut whether the rising import dependence in Africa should be attributed to
mappropriate price policies. Low relative prices to farmers have obviousty discouraged
farmer production for the market. but it is unclear whether a better price policy would
have made Africatess import dependent. One reason is that the absence of even
remotely adequate markceting infrastructure and transport systems makes market prices
almosttotally irrelevant torafarge segment of the farmers. Second. a major bottleneck
is scaree labor. given the level of agricultural technology . Improvements in that
technology require closer linkages to the nationad cconomy and are hampered by the
same Jack o infrastructure.

Butevenif the infrastructure were improved. technology delivered to the farmer, and
surplus production sold at o price that gave a reasonable return to the farmer. there
would stilt be doubt whether food production would be significantly affected. Small
subsistence farmers are mainly women and the risks of tarnung are svnonymous with
the risks oflife. When those are high because tand is not developed - suchas unleveled
Lind withoutany water control - the willingness to change practices may be impaired.
Price policies should not be neglected in Africa, but import dependence may continue
to grow notwithstanding sound price policies.

Similar arguments apply to the Soviet Union. which has been major tood importer for
the Tast 15 vears. The prices paid to farmers may need o be raised (and more of the
collective income may need o be distributed to meribers on the basis of actual
contributions), but major hottlenecks will remain in handling, processing. and
transporting agricultural products, Many vears of high investments in these supporting,
facilities will be needed. together with major programs of water control, to reduce
import dependence.

Without the food demand from the Soviet Union and the rising imports of Africa,
world prices of major agricultural commoditics would be Tower than they are now.,
surpluses created at one end of the seale by inappropriate price policies are to some
extent compensated by inadequate investment policies in the rural arcas in other parts
of the world. This tends to highlight the importance of «view of agricultural
development which embraces both the price/input/technology side and the
composition of investment activity,



Inthe end. inappropriate combinations of investment and price policies distort market
factors. African agriculture is labor intensive with low returns: agriculture in the Soviet
Unionissimilar. Tt makes labor scarce and too expensive in the nonagricultural sectors
and draws capital away from agriculture. In the FC, the competitiveness of the
nonagricultural sectors is reduced by high foed prices as an clement of Wige Costs,
drawing more investment resources towiards agricilture than world prices warrant.

Potential Remedies and Cures

There are two reasons why the present agriculture and food policies around the world
will change: the disappomtments experienced with the policies of the past. and the
mternational frictions they have brought in theirwake. The current phase is theretore
one of chinige. Depending onthe objectives. itmay also be o phase of promise,

One should. however. note that the changes that are coming about in agricultural and
tood policies both nationadiv and possibly alsa 1t rough internationsl agreements. are
only toa hmited extent concerned with the promotion of i more rational cconomic use
of resources. Many countries want to reduce the budgctary costs ol tarm and food
policies and wyoid surpluses that cause international tension and bring possible
retaliantion. The instruments used for these purposes do not necessarity also promote a
more ceosomicallocation of resources. The 1-CS inelination (o use quantitative
production controbs rather than to reduce price supports s such i case.

The proposids the US has submitied 1o GATEF onagricaltural trade are at another
extreme. They aim o completely dismantle all avriculteral support measures and thus
move strongly towards tree trade. Other countries hinve submitted less far-reaching
proposals which will move inthe same direction. Tn the des cloping countries, stepsare
also beng tahen i than direction s part of stractural adjustments, 1tis therefore
reasonable to assume that in the next 1o I vears there will be a wradual change of
policy towards agricultural free trade.

Severad studies have estimated the effects of Tree trade on agriculture (Parikh et al..
FISS) Although the methods ditter agood deal imd the results must be interpreted
withcare.some of the resultsare strikingly similar, Oneis that world market pricesfor
anumber obagricaltural products will establish themiselves at a higher fevell primarily
because subsidized exports will disappear. Another finding supgests that countries that
reduce therragricultural protection reap abenetitin terms of higher GDEP growth, with
gains in the nonagricultural sector overcompensating for the loss in the agricudtural
sector. Thisis fovsd particularhy in the industrial countries. whereas developing
countries show amare mixed pattern of net gains and losses.
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The fact that the effects of moves towards free trade seem to produce a net economic
benefitshould not be taken at face value. The more important point may be that
different groups are affected differenty within countries. In the EC, farmers stand to
lose. but consumers and taxpavers may gain. In exporting developing countries.
farmers will mostly gain and consumers lose: in importing developing countries. the
same will apply if governments permit domestic prices to rise to world price levels. In
many developing countries. there will be rural gains and urban losses. but in the
industriab world. the opposite will occur.

These internal ditterences are of considerable political and social importance. They
may become major barricees to clrange as categories of people will insist on their right to
be supported by the government. whether they are farmers in the rich countries or
urban consumers in the developing ones. Governments will in many instances not be
able to extricate themselves from the conflicts associated with policy changes without
committing themselves tosome kind of compensation. How thisis to be done . who will
be compensated. to what extent. for how long. and where the financing originates are
the issues thatarise ininternal discussions. onee international pressure makes i move
towards free trade hikely,

One particular feature of possible moves toward free trade needs to be emphasized.
Allavailable evidence from existing studies suggests that the effect of these moves on
world hungeris negligible. This is particularly true when the industrial countries
liberalize. but the developing countries do not do so. But even if the latter joinin this
policy move. the positive effects on the reduction of hunger remain small. This should
noteome as i surprise. as most ol the poor depend for their food supplics on markets:
higherworld market prices reduce their real purchasing power. Slightly positive effects
may be teltin some of the poorest countries. because a large seement of the poor are
stll agricultural tenants or laborers: they would participate in the benefits from higher
prices tor agriculral products.

Future Consumption and Produetion Trends

There is one basic feature of the future food balance which deserves some emphasis —
the dominance of consumer demand. Because food is i basic need of a growing world
population. constmption projections are barely affected by alternative price and
income ascimptions. This isalso true in many of the more advanced developing
countries with low incidences of hunger and malnutrition, but 1o a lesser extent in the
poorest countries of South Asia and sub-Saharan Atrica. which harbor the vast
majority of hungry people. But even i those countrices. i Farge segment of the
population with adeqguate food supplics exhibits a limited food-consumption response
to price and income changes. The overall response in those countries therefore
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depends on the distribution of the benefits of ceonomic growth, with a relatively more
limited response in the case of more incquitable distribution of income growth,

Theretore, the dominant factor behind growth in consumption is the increasing world
population. Different assumptions ahout income increises and price developments
entatbonly limited changes in food consumption. One of the major features of
consumption patterns in the long run is the changing composition of the diet, The
demand for food grains for direet human consumption grows more slowly, while the
demand for dairy products and. to g lesser extent for other livestock products LIrows
more rapidly. The demand for food grains for animal feed rises somewhat because of
increased consumption of livestock products. There is a clear shift in consumption
patterns. particularly in developing countries. toward more expensive foods. This shitt
is pronounced because a fairly large number of countries. or farge population segments
in these countries. e passing through a phase of income growth m the vears ahead
where the denvand for the traditional staple foods is fully met. and increased income
fucls ashift o more expensive foed rather than to the direet consumption of farper
quantities of traditional foods,

[naseenario which assumies no change in presentagricalture and food policies.,
developing countries continue to tavor the production of load griins and export crops.,
Theiroutput of livestock products does nof rise sutficiently to meet domestic demand.
and they become increasingly dependentonimports, particularly of dairy products. At
the same time. food grain IMports continue toincrease. but atalower rate compured to
pastvears. Most growth of food grain Imports takes place in the more advaneed
developing countries. to o large extent to meet feed demand,

Continuation of presem poticies implies that the major potential suppliers of livestock
products the indastrial countries e prices independently from world market
prices. Rapidiy rising demand on world markets theretore does not meet with
responsi e supplies. and as i consequence livestoek products became considerably
moreexpensive. At the same time. slow arowth in the demind for arains gradually
reduces world market prices as worldwide production continues to be promoted. With
graduad removal of protectionist policies, the world market picture changes
significantly. notwithstanding little cliange onthe consumption side of the balance,
Production changes. measured both in terms of domestic production patterns and their
geographic composition. are slightly Targer. Trade. which is a small proportion of
agricultural production and a residual between consumption and production. shows
substantial changes both in volume., geographic patterns. and prices.

When trade is liberalized. the most signiticant change occurs in food gritin prices,
which rise signiticantly in world markets as o number ot suppliers have to withdraw

from the world market or become net importers when border protection is removed.
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This is particularly true for wheat in the EC, rice in Japan. and coarse grains in a
number of smaller producing countries which are currently cither exporters or
importers. For wheat and coarse grains, the volume of world trade is reduced
compared to the baseline scenario. reflected particularly in lower imports (for feed
use) by middle-income developing countries. World trade in rice expands substantially
as Japan becomes a netimporter. mainly from Thailand and from small Latin
American and Asian exporters,

Atthe same time. the removal of border protection leads to further world price
increases forlivestoek products. and asubstantial expansion of international trade. For
dairy products. there is a major reduction of EC exports and the US becomes i major
importer. asis Japan. Canadi and New Zealand are major beneficiaries. but a number
of Latin American. African, and Mediterrancan countries also become significant
exporters. Many developing countries expand their meat production. reducing tmports
Or MOVINE INtO CXPOTIS,

All of this suggests the importance in the vears ahead of focusing on the livestoek
sectors in developing countries. and on the feed inputs for that sector.

Research Priorities

The foregoing does not suggest astraightforward research agenda. but indicates a
number of issues for discussion. For example. it would probably be incorrect to
conclude that rice and wheat research should be de-emphasized. because appropriate
varieties have vet to be developed and adopted in i number of countries. But
particularly in Africa. further work should recognize that ceonomically attractive land
dgevelopment is of prime importance as a precondition for technological progress. Ina
numbcer of cases it may be preferable to adopt this more comprehensive view of
agricultural development opportunities. rather than to focus research largely on
adaptation to existing physical circumstiances.

Changing consumption patterns justify i focus on crops which are important for the
livestock sector. including not only feed grains and crops that provide nutritious
by-products for animal feeds, but also specific fodder crops which can be fitted into
prevailing cropping patterns. In many countries. the major constraint to livestock
productionis not the efficieney with which animals convert feed into livestock products
(thus focussing on the genetic properties of animal breeds) but rather that existing
herds are severely undernourished: rescarch mast emphasize enlarging and improving
the animal dictas a means of discouraging the growth of herd sizes. These are complex
issues which require improved markets for livestock products, VCLCTILITY services
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combined with insurance facilities for livestock holders. inaddition to more and better
feeding. But research on feeding and fodder crops has o major contribution to make.

Oilseeds deserve more attention. not only beciuse of expected changes in hunman
conmsumption. but also to improve anmmial dicts. In many developing countries
production has staenated and tirports arcancreasing. reflectimg the neelect of these
crops by pastasncultural policies. \'eectable ol miports deny the ivestock sector
nutritious by-product. Developing counties w hich produce saluable teeds like
molisses and o cakes export these products vather than using them in the domestic
Ivestock sector This s directiy related 1o 1« price pohicies which put i premium on
SUDSHOTES Ton i beciise of hiehonrernal erain prices in the O I DIV Cases it
would be appropriate to levy crport tus on these commoditios to lower their

domestic price and thus to mahe them moreatiractive to the domestic ivestock sector,

Towabidso be usetul to tocas the diseission of reseirel priorities more on production
systemsorather than onandivdual crops. because the actisites of mos smaltholders
and ther chorees are amipered by onhemaremallv improved Land. and by i poor rural
ISt UCure. Focussing on ane or fwo vtopsis elearly not the best way o improve
thew opportanimes Fanmme stems rescarcl feads toa better pereeption of the
constramts they e but alttmareh research mus chcompass land deselopment
epportuiies i order o vistabize wans to change production patterns and to bring
aboutdevelopment. Technolovical chanee min falier anless accompanicd by measures
tommprose the previniimge physical conditions thraugh appropriate investment

programs.
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Research Policy Implications of Global
Food Surpluses for Developing Countries!
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The North American chimate during this past summer his, at least temporarily,
changed the premises on which this session ol the seminar wis based. The worst
droughtin some 50 vews has driven ap the prices of important commoditics at a rapid
rate. despite large stocks of these commodities in the United States and the Furopean
Feonomic Community. Perhaps more importanthy it has alerted both policvmakers
and rescarchers that predictions of o greenhouse etfect from the accumulation of
severalmmorconstituents in the atmospheresincluding some from agricultare.. may be
valid and might matenalize more rapidhy than expected.

There s an important postive side to these developments. however, They have

reminded us onee agaimn justhow fragile the base ot our global food supplies really s,
They may alo help sustain the polineal witl around the world to support agricultural
rescarch programs. even though the justification may in part be for the wrong reasons.,

Assecond or third consecutive vear of drought i North America, such as oceurred in
the 1930 the Tast time there was such isevere drought. would make this session
completely academic. But let's be optinnstic and assame the drought does not
continue. and thatinanother vear or two we witl onee again be facing the same
conditons which we were facing priorio thiscurrent vear. That will help us to focus on
the importuntissues the situation of surplus supplies created.

My paperisdividedinto tour parts. Inthe tiestpart D want to focus on the contribution
that new production technology the output of rescarch by biological and physical
scientists makes to cconomic growth. Tind it necessary to discuss this issue because
of the all-too-frequent tendeney to fose sight of the basic issues. The second part will
dealwith the sources of recentimbalianees infood supplies. while in the third part T will
discuss my concerns about the existing capacity tor agricultural rescarch in the
developing countries. Tnthe fourth part. the rescarch priorities implied by the recent
imbalances will be discussed.
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Production Technology as the Source of Economic Growth

Correctly understanding the wav i which new production technology serves as a
source ol cconomic erow th is auselul basis for assessing the research policy
implications of elobal tood surpluses. 1 tortunztely cthere is anal. too-frequent
tendeney to assess the contribution of agricultural research from only the producer
perspective. Aericaltural research is pereeived as a means to miprove the welfare of
farmerswithout considering some of its broader contributions. Crities of Cxisting
rescarch systems and progiams stress the importinee of tacasing on small tarmers and
marginal arcas. and cmplhiasize using agncudtural rescarch as the mcans 1o change the
distribution of income within agericulture more gencrally,

These perspectives il to recognize the tuadamental wavsinwhich new production
technology contributes 1o cconomic erowth. | hey absoimphicitly assume that new
prodaction technoioey is an cicient and/or cost-cHiective means of changing the
distribation of income among producers assumption which is questionable al

hesteand based on hitde empincal evidence or rescarch,

Coneeptualizing new production technology as asouree of new income streiams s i
sounder bisis for understianding the benetits of technicu change inagriculture, and of
understanding its contributions to ceonomic growth. When viewing the process from
this perspective. the contributions of the new technotogy are sought more broadiy in
the cconomy . Fully identitving the contributions provides i sounder basis tor research
pahey.

What we know abour the process ol technological change is that the ultimate
beneticiary tends to be the consumer. not the producer. Thisis especially true of
technological progiess in the production of staple tood commadities. where the price
clasticity ot demand tends to be low  often senificantly less than /- 1/ (the absolute
value of T Wathuch o demand clasticity competition will tend to lower the
commadits price more than the increise in productivies other things being equal.
AMany producers will be worse oft s o consequence. even though the rise in
productivity isessential to ranse the per capitinmcomes of those farmers who ceventually
remain m agriculture,

The consumers. of course. henetit from the Tower prices. Forgiven levels of nominal
meome. consumers will realize increases in real income for cach decline in real food
prices. Morcover. consumers with low incomes will realize proportionately farger
increases i real mcome than do consumers with higher mcomes because they tend to
spenda larger share ol their income on food than do upper income groups,



[tis important to emphasize two points at this juncture. First. the power of agricultural
rescarch and new production technology as a source of cconomic growth is specifically
becausce its benefits are so widely shaved in the economy, especially when developed
for widely consumed commodities. (This is also why the rate of return to such
mvestments wids to be so high.) The corollary s that the importance of agriculture
and ot agricultural rescarch has little to do with the share of the labor foree cmployed
magriculture. s importance is because evervbody consumes food. and in low-income
countries the majority of the citizens spend most of their income on food.

The second pointworthemphasizing is that new production te “hnology tends to have a
progressive effect on income distribution for the cconomy as a whole. even though it

mav worsen the distribution of income within agriculture itself. Agricultural rescarch
and new production technology are seldom eredited with this important contribution,
IFthey were. policvmakers might be more favorably disposed to invest in agricultural

rescarch.

In notall cases. of course. are the consumers the major direet beneficiaries of new
production technology. In some cases, such as the case of beef. the price clasticity of
demand mav be larger than /- 17 and thus producers will reecive the majorshare of the
benefits. More important. il the commodity for which new production technology is
being made avaitubleis atradeanle  cither exported orimported - and the country is
relatively unimportantin international markets. then producers will reap economic
benefits sinee costs will tall and the price will remain relatively unchanged. Ultimately.,
the owners of Land and supplics in relatively inelastic supply receive the benefits,

Evenin this case however, there are signiticant benefits to the generil cconomy. The
new technology should make the country more competitive in international markets
and thus increase foreign exchange carnings. This should finance a higher rate of
ceonomic growth, thus increasing emplovment and providing expanded income
streams,

Three points are important in concluding this section. First. when it is recognized that
consumers are the primary beneficiaries of farger food supplies. and that reductions in
food prices provide widely based increases in real incomes. the problemof surplusesis
putinasomewhat more positive perspective. Second., in importantissuc will be to deal
with the severe adjustment problems associated with low commodity prices. And third,
the challenge to policvmakers is to inerease cconomic growth by the generalized
increases in real inconies generated by the decline in food prices.



Causes of the Recent Imbalances in Food Supplies

Articles in the United States press over the Tast two to three vears imply that
commodity prive declines during FO8S-1987 were due to praduction burgeoning out of
controtin the developme countries. primarily beciuse of new production technology
used by producers i those countries. The supporting evidenee tor these articles is
tvpically data trom some experimental plots which show how much vields inerease with
the use ofsome improved varien s with hitle understanding ot the ditticaltios in
transterrimg increased viclds on experimental plots to mereesed vields on farmers’

ticlds.

The argumenthat global food sarpluses can be attributed to burgeoning supplics in
developig countries is notsupported by the evidence. The last time Tlooked al the
datas which was about a vear agosagricultural production in the de clopimg countries
as awhole was almost exactty on the same trend line it was on duriog the 1970,
Fromcalts thatirend e gave rise 1o Malthostan alarums, with pleas for Americins to
catone less hamburger anday soas o release grann lor developing countries (never
mind ihathambuarper m generalis notmade from grain-ted beett) . and siggestions that
wemight need to engage mtriage . letting some people die inorder that others could

hve,

There hasbeenamaodestinerease in food avaitability in dey cloping countries sinee the
mid- 1970 But that inerease has been due to an equally modest decline in population

growth rates. not to supplies burgeoning out of control,

Fhas. the cuses of surpluses v e 1o be sought elseswhere than in supply shifts in
developingcountries. Basically o the problem of Tow commaodity prices in the mid-1980s
had three causes. The st was the vers weak demand during that period. ereated by
very stuggishworldwide cconomie prowth, With w tew exeeptions. the United States
wis the only countiy coming out of the deep recession of 198221983 with any kind of
sustained ceonomic growth. Developimng countries in particular. in marked contrast to
the boomy " vews ot the 19705 i e been locked intoslow growth patterns due tothe
micrnational debtersis Many ot these countries had to chop olt their imports in order

tosive toreian exchiange tordebrservicing.

Asecond tactor contributing to the problem ol weak demand has been policy reforms
whichdevelopmg countries have made to deal with their debt problems. Muany of these
countries have devalued their currencies as part of reform packages. These
realignments in exehange rates reduce the demand for tmports and shift o Larger share
of domestic production to export markets, Thisis in sharp contrast to the prevalenee of
overvalued currencies in the 19705 which served as import subsidies.
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The third. and probably most important factor contributing to the slump in
international commuodity prices in the mid-1980s was the export subsidy war between
the United States and the European Community, This export subsidy war, motivated
by the high prices paid to producers in the USA and FC.and the subsequent
accumulation of arge stocks helped drive prices to all-time low fevels.

Obviously Cconsamers benefit from such an exportsubsidy war. But produce, fer
(s do fandless workers) whether the country is anet CXPOTLCT OF i e Limporter, e
meome streams of producers were reduced. as were their asset values. ind producers
and Tandless workers were forced to bear Taree adjustment costs, For countries that
were netexporters, the dumping feads to losses in national weltare.

Toconclude. the main causes of the collapse in agricuttural commodity prices in the
LOSOs were the export subsidy war between the USA and FC.and weak demand
associated with sluggish cconomic grow th worldwide, The exportsubsidy war has been
rooted in clobal distortions in international trade. and the unw tingness of the USA
and LC o mmplement adjustment policies and programs for their own producers.

The Existing Capacity for Agricultural Research
in Developing Countries

Twoaspeers of the existing capacity for agricultural rescarch in developing countries
are of concern. The tirstis that the erowth rites ol agricu’tural output needed in
developing countries arce outside the historical experience ol the presently developed
countries. The second is that the existing capacity for research in dey cloping countries
is far shortof what it should be, OF particular concern is the lack of capacity in the
developing conntries 1o provide the trained manpower needed to staff even existing

rescarch svstems,

Consider the firstissue— the needed rates of growth in agricultural output. As noted
above. the global cconomy came through a period of vervsluggish erowth in the 1980,
However. thatsluggish growth is not likely to continue. In fact | MY OWN perspective is
that globally we are about to experience o period of unprecedented cconomic
cxpansion in which inadeqguite tood supplies may be the main constraint to i more
rapid general cconomic expansion.

Some aspects ol our present situation should be examined. First. percapitaincomes lfor
Large parts of the world hin cactually declined signiticantly since about 1980, Recovery
from such declines is often rapid. Second. many countries have heen through painful

adjustments as they changed the configuration of their ceconomy to be more consistent
withexternal readities. Oncee that adjustment process is over. their cconomic expansion
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will be more rapid. Finally. there is a great deal of unutilized and underutilized
technology available for adoption. not so much for agriculture. but for usc in other
sectors of the cconomy. The adoption ol this technology can tuel rather rapid rites of
ceonomic growth,

However.one does not have toappeat to unprecedented growth rates to show that the
expected growth in demand for agricultural output can casilv lic outside the historical
experience of the developed countries. Consider i few purameters of the present
sitwation. In most developing countries. population is growing by 2% (o 3% per vear,
with asigniticant number having growth rates above 3% peryear. Given low levels of
percapitiincome. the income clasticity of demand for agricultural commodities in the
aggregate torsuch countries tends o be mueh higher than in industrialized countries.
perhaps on the order ot .o, Pinally . inereases in per capitiiincome i late-arriving
developing countries of 3% 10 3% per vear are quite feasible. sinee ite-arrivers can
adoptrechniques and technologies from other countries. especially for the nonfarm

sector,

Now constder the imphcations of these purameters torinereases in the demand for
agricultural outpur. A 2% population growth rate, combined with @ modest 3% growth
ratein percapitiincome. gives a growth in demand toragricultural output on the order
of 3.8% pervear. A more rapid rate of population growth of 3% combined with a
more rapid. butsull quite feasible inerease in per capitiaincomes onthe order of 3% per
yearoresults i grow th ivdemand for agricuttural output on the order of 6% pervear.

Heneeorecovery of the global cconomy can casily lead tomereases in demand for
agricultural output in the range of 3.3% 1o 6.0%, pUrvear,

Now consider the supply side of the cquation. The historical record shows thit very few
countries. cither developed or developing, have been able to increase agricuftural
output on the order of 4% 10 3% per vear. exeeptwhen extensive new areas were
broughtinto production. Brazilis an example of country that hus been able to sustain
agrowth rate i agricultural output on the order of 3¢, per vear. Bat this was done by
bringing | million ha of new tand mto production cach vear, while at the same time
significintly increasing productivity.

Bringing such additional Lland into production is not without i price. especially when
the costs of the necessary infrastructure are taken into account. More important, not
many countries stil have saeh land available. In country after cauntry, population
pressure s pushing cultivation onto lands that are at best marginally suited for
agrnicultural production.
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These data all point to the need for continued and growing investments in agricultural
rescarch, despite extended periods of low commaodity prices. The risk in our present
situation is not that we will commit too many resources to agricultural rescarch. but
rather that we will significantly underinvest in this important souree of cconomic
growth. with the result that the agricultural sector will be o brake on global cconomic
expansion in the vears aheud.

International trade provides stifl another dimension 1o this problem. Given the
cmergence ofa global food and agriculture system. producers in most countries now
produce tora global market. not just for domestic consumers. The increased
specializition in production that this system makes possible not only contributes to
more ample markets itis also an important source of more rapid ceonomie growth,

Brazil's experience in this arcacis important . while at the same time cmphasizing the
importance of rapid cconomic growth and rising demand for agricultural output.
Brazil's agricultural output grew atarate of 3%, peryearduring 1970-1981 This was
one of the highest erowth rates inagricultural output in the world during this period -
generally i period of rapid cconomic grow th wnang the des cloping countries.
However.daring thissame period. Brazil's imports o US farm productsilone grew at
arate of 15 per yearin gquantam erms. and atarate of 23% pervear invalue terms
(Vocke. JOST) This illastrates what astrong factor international trade can be as a
component ol the demand against the agricultural resonrces of individual countries.

Now. considerthe otherside of the coin the capacity to produce the new technology
needed foragricultural modermzation and producin iy erowth. The available data on
this issue are contained in publications by Bovee and Evenson (1975) and Judd of al.
(TOS3.1US0) ISNAR has more recent estimates. but these data are still being refined.

These data show that expenditures on agricaltural rescareh and scientific staff
significantly increased between 1939 and 1980, However. the resotirees committed for
this purpose in developing countries are significantly less than those committed in the
industrialized countries.

Thisis notan issue of developing countrics not hemg able to alford agricultural
rescarch. Such rescarch is not i consumption good: it is an investment. Morcover. it is
an investment which the available rescareh indicates his veryhigh social rates of return
(Ruttan TUS4)These results sugzest that as of T9SU the dey cloped countries had not
ncreased theirinvestments to the point that they drove down the rade of return a the
margin. There is thus no evidencee that developing countries should reduce their
expenditures onand commitment to agricultural rescarch as o consequence of surplus
commoditices.
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There is another way of viewing this issue. Vernon Ruttan often mikes the point that,
given the location specificity of agricultural research. o comprehensive global
agricultural rescirch system would have an agricultural rescarch station in cach
ceological zone of the world. Oy usly.most developing countries are far from
attaiming that goal. As i souree of general cconomic vrowth.and as an aide to
sustaining a globadly efficient agricultural rescarch svstem. there thusseems o be little
reason to reduce efforts to build such i system because of the recent appearance of
commodity surphises,

The reabissue is o understand why dey cloping countries continue to significantiy
underimvestin this potentiallv important source of cconomic gronth. An important
issue nuny be their eeneral cconomice pohcies which diserinminate so se crelyv against
agriculture by means of distortionary trade and exchange rate policies. These policies
shitt the domestic ternns of tride severely against agriculture. and thus lower the social
rate of retur o myestiments inagricaltural reseineh, Inetfeet . agricuttaral prices are
keptlow by decree: thus. reducing the returns from inyestments in agriculture and in
agricultural rescarch,

The exportsubsidy war between the USA and 1-C man o be having an especially
pernicionus ettect in this regard. Prumping by these two political entities. which has
contributed to low prices ininternational commodity markets. also lowers the rate of
return o myestments inagricultural rescarch by deseloping countries. If the USA and
FCwere willing to sustain this dumping. then it would be sacially optimal for
developing countries toinvest in agricultural rescareh at low leveds. In effect. they
would be receiving income transters from the FC and USA and could thus allocate

theirscaree development resources (o other uses.

However ivis mostunhikely that the 1Cand USA would be wilting to make such o
commitment. or that in practice their export subsidies will continue veryfarint., the
future. Developing countries. as well as the internationil donor community shouid
thus view the surplus problem s o short-term phenomenon and sustain their efforts o
develop the capacity foragricultural research in the des clopimg world.

This brings us 1o the tinal issue on the supply side ot agricultural rescarch: the grossly
nadequate capacity for the teaining of agricultural rescarchers in dey cloping
countries. As Judd et al (19801 note. this lack of training capacity is a barrier to the
expansion ol agricultural rescarch capacity Fhey note thatonly India the Philippines.
Brazil. Mexicosand atew other countries hane doctoral programs in the agricultural
scicnees, but their capactiy is guite imited. Beeause of tis limited CAPCHy to train
saientists atadvanced levels, potentiad researchers are trained abroad. thereby
signilicantly increasing the costs of expanding rescarch svstems.
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Unfortunately. two factors make this situation cven bleaker than this deseription
implies. First, the nascent PhD programs in developing countries have hardly been
brought up to international stundards (Schuh. in press). and thus they have not been
capable of sustaining their own capacity. Second. the severe economic problems many
developing countries faced in the 1980s made it difficult to sustain the capacity of
existing systems. Henee. the capacity for traming PhDs in countries such as Brazil and
the Philippines is probably lower today than it was in the carly TONOs,

Currentagsicultural surpluses may be areason toshiftscarce development resourees (o
develop stronger graduate training programs. The objective would be to tike
advantage of cheap supplies at the present time. but at the same time to build the
capacity for the future when an installed rescarch capacity will have achigher social
payotf. Given that the development of stronger graduate training programs implicitly
mvolves the supportof rescarch. there should be minimal loss of momentum in existing
rescarch efforts from this shift ot resources.

Implications for Rescarch Priorities

My diagnosis of the causes of reecent agricultural surpluses has important implications
tor agricultural rescarchy priorities. Tedoes not however. imply any reduction in the
support for biotogical and physical rescareh to develop new production technologies
foragriculture. I anvthing, my dizgnosis suggests that the social vate of return to such
investments may be cven higher in the future . especiallv it we have the global cconomic
expansion Fexpeet. with its strong incrcase in demand for agricaltural outptt.

[T there should be ashitt in the resaurees allocated to the biological and physical
scienees.itshould beto increase support for eraduate training progrims in developing
countries. both at the master'sand Py levels. This shift needs to be made in anvease,
i developing countries are 1o lower the cost of expanding their agricultural research
systems.and to mihe them self-sustaining. Iis interesting that this important issue
receives so little attention in contemporary discussions of sustainability.

A second important rescareh priority is the need to allocate more resourees to
agricultural cconomics. rural sociology . anthropology. and political scienee. Current
surplus problems are the result ot distorted domestic. trade. and exchange rate policies
in both developed and developing countries. These same policies lower the social rate
of return to investments inagricultural research and thus contribute to the persistent
underinvestment in agricultural research.

There are currently gross distortions in the world's use of agricultural resources.
Developed countries in general subsidize their producers by paving them prices that

are significantly above border price levels. Developing countries diseriminate against
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their producers by maintaining prices significantly below border price levels. The
result is that asignificant share of global agricultural output is produced in the wrong
places: far too much is produced in the high-cost developed countries. and far too little
in the low-cost developing countries (World Bank. 1980).

This configuration of policies reduces the efficieney with which the world's agricultural
resources are used. The loss in efticiency significantly lowers global output and globul
income. while a more efficient allocation of the world's agriculturad output would lead
tosignificant increases in total agricultural output and global income,

The pavolff to investments in socal science research which would lead 1o 4 more
cfficientallocation of the workds agricultural resources would obviously be quite high.
Yettoday agricultural rescarch still tends to be seen as research by only biological and
physical scientists, not by social scientists.

Fronically. these distortionary policies undoubtedly lead o persistent underinvestment
i agriculturad rescarch perse. Morcover. the existence of these distortions makes it
difficult to obtain o socially optimal global allocation of the world's agricultural
research resources (i.e..to rates which fully exploit the potential of agricultural
rescarch to contribute to cconomic growth). thus further sicrificing cconomic growth
elobully,

The needed social seience rescarch shoultd focus on g number ofimportant issues, First.
weneedto better understand how current policy distortions affect the allocation of the
world's agricultural resources. and the costs of these policies i terms of sacriticed
outputand income. Second. who pays the costs of these policies and who reccives the
benetits, both within national cconomies and on global scate needs further
mvestigation. Third agreat deal more rescarch needs to be directed to understanding
why povernments dowhat they do. Such knowledge is needed it there is to be any hope
to rationahze policies,

Understanding the effects of cconontie policies on the rate of retarn 2 ivestments in
agricultural research isalso important. Such knowledge may make it possiole to better
understand the present plobal allocation of agricultural rescarch resources. and should
also contribute to a more globally efficicat allocation of the world's agricultural
rescarch resourees. as well as helping (o inerease the investment in agricultural
rescarch to more socially optimal levels.

Stili-a third set of issues has to do with Gevising wavs (o better understand the

agricultural adjustment problems in both the developed and de cloping countrics
(Schuh. 1980). In the former. failure to address adjustment problems has led to their
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highly protectionist agricultural policies. For the latter, dumping by the USA and EC
imposes large adjustment costs. In general, devising more efficient ways of dealing with
adjustment probiems will increase the social rate of return to investments in
agricultural rescarch, since it reduces the adjustment costs associated with agricultural
rescarch per se.

Finally. animportant payoff from investments in social scicnee research is the design of
new institutional arrangements, cither as more rational cconomic policies, or as
institutions which influence the allocation of resources or the distribution of income.
As Hayami and Ruttan (1985) note. these new institutional arrangements constitute
the social technology which is equivalent to the production technology of the biological
and physical scientists. Although social scientists have not given as much attention to
evaluating the social rat: of return to investments in theirown research as they have to
evaluating the social rate of return to investments in production research, the limited
cevidence we do have suggests that the rates of return can be quite high.

Conclusion

The new production technology which agricultural research makes possible is a
powerful source of income streams and. henee, economic growth, To the extent that
the problem of surplus production is transitory. there is little reason to reduce the
commitment to agricultural rescarch. Animportant issue, however. is that these
surpluses may be reducing the expected rate of return to investments in agricultural
rescarch by developing countries. This points to the importance of greater investments
in social science research in order to improve global agricultural policies, and to
address the adjustment problems associated with policy rationalization. Improved and
more cfficient adjustment policies and programs should increase the social rate of
return to investments in biological and physical research.,

Notes

I. FFera companion picee to this paper. which discusses some of the same issues from
a different perspective. see Schuh (1987).

2. Thatis, on the order of =014 or —0.2. which means that guantity demanded
responds very little to price changes.
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Session 1
Summary

Food Surpluses and Their Research Policy
Implications for Developing Countries

Introduction

The phenomenon of food surpluses in the developed. industrialized countries amidst
seareity in many developing countries provided an exeellent foeal point for the two
plenary speakers. Thev cluborated on ihe mterrelationships between broad economic
and social policiesagricultural sector peliey. and agricultural research policv.and the
interdependency imong countries icross the globe the main theme of the workshop.

Food surpluses as policy-induced pheaomena

Tims sought to clarify the origins of food surpluses market phenomena induced by
mdividual policie: undertaken by sovercien governments, He said that governments
govern and manage through policies. and since “any policy itself his impacts on
markets and the realbvariables of the cconomy, - there can not exist an ceonomy tree
from policv-induced distortions. ™

Consequently. the ideal liberal world of markets free ol policvinterventions can not be
apractical goal. From Tim's point of view the current discussions coneerning
liberalization. deregulation. and prioritization are therefore simply second- best
alternatives to current third-best solutions.

Both speakers recognized overproduction in the developed.imdustriatized countries as
the principal cause of the recent food imbalances. In addition. Sehuh cited two other
major fictors:

* avery weak demand during the period created by very sluggish cconomic growth
worldwide:

+ policy reforms undertaken by many acveloping countries to deal with their mounting
debt problems, which included devaluation of national currencies is part of their
cconomic reform packages. Devaluation effectively reduced demand for Imports
and shifted a larger share of domestic production to exports,

“n
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Schuh reiterated the significance of new agricultural production technology asa source
of cconomic growth. but said that there is i tendeney to assess the contributions of
agricultural rescarch from the producer side alone. He challenged the assumption that
new production technology is an etficient or cost-cffective means of distributing
income among producers. He stressed that in the process of technological change. the
ultimate beneficiary tends to be the consumer, not the producer. and therefore the
contributions of new technology should be sought more widely in the Cceonomy to
provide asounder basis for research policy

Major global trends in food and agriculture

Using tood surpluses as aostarting point. and building on the fine contributions of the
plenary speakers. the working groups discussed global trends in food and agriculture
which have far-reaching consequences for developing countries. Of the many
observations contributed by the participants. three appeared to be dominant;

= anexpected reduction ot surpluses i the developed countries:

» rapidly increasing demand tor agriculture] products and changing consumption
patterns.

» ercased difticulty in obtaining the Kind ot agricultural growth achieved in many
countries in Asivand Latin Amenca during the Tast two decades.

Lxpected reduction of food surpluses in the developed countries. The back ground and
consequences of global tood supply imbalances and distortions were clearly discussed
by both pleniry speakers. The imbadance originates with government policies, usually
t protect rural incomes o1 to achieve a eertain degree of food security. Thev are
sustained by tarmer mterests and other domestic beneficiaries of those policies.
However, both shared the view that tood surpluses trom the industrialized countries
could be expected to diminish in the future.

Tims foresiaw in the next S-10 vears a gradnal change towards free trade in
agriculture.™ For his part. Shub consdered it " most undikely that in practice their [EC
and US| expart subsidies will continue very tar into the tuture. Thus. the developing
countries. as wellas the international donor community, should view the surplus
problem as a short-term phenomenon.”

The working groups tended to agree with the plenary speakers” conclusions, but
expressedreservations on how soon and to what extent the industrialized countries will
act on the problem,
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One view expressed was that “the necessary adjustments are extremely tough political
decisions which will take time before they can be aceepted within those countries. In
any event. there will very likely be along transition period before they can be fully
implemented.”™ Yetanother view was that “even though we muy assume that surpluses
arce going to be reduced in the course of time. they will never disappear entirely, and
therefore global surpluses may always mask regional differences. ™

The inctusion of agricultural products in the GA'TT negotiations for the first time was
alsonoted. but there were serious doubts expressed about the immediate outcome.

One workmg group raised the issue of how the developing countries could participate
more effectively m the trade policy dialogue and underlined the importance of policy

research as o factor.

Rapidly increasing demand for agriculiural products and changing consumption
patierns. Both plenary speakers cited inereasing tood demand and changing
consumption patterns as major developments that developing countries must face,
Schuhpointed out that “population increase and growing per capita income will be the
driving forees of food demand inerease in developing countries in the coming years.”
Morcover he stressed that the estimates of population and income growth that govern
CXISUNE LOTCCists e oo conservative,

Assuming that the globul cconomy continues to recover from the recession of 1982-83.
and taking into account a population growth rate of 2-3%, per vear, Schuh postulared
the demand tor agricultural products in the developing countries to grow at the rate of
3.5:0.0% per vear. o growth rate which he emphasized is outside the historical
experience of most countries. developed or developing.

Between population inerease and price and income changes. Tims argued that
population growth is the more dominant factor behind consumption growth. However,
income increases and price chinges doinduce changes in food consumption patterns,
Tims recognized that in the longer term, chauging compositionof dicts will tend to
become more significantas large segments of the populationin a fairly large number of
developing countries pass through a stage of income growth when the demand for
traditional staple foods is fully met. At this point income increases shift consumption
towards more expensive food rather than o the direct consumption of larger quantities
of traditional food items.

One working group felt that Schuh's aceelerated growth of demand may be an
overestimate. but conceded that even with more pessimistic AsSuUMpLions on per capita
income growth, many developing countries will find it difficult to meet the challenge,
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Inassessing the relative balance between population and income as determinants of
consumption growth. the working groups recognized regional and national differences.
Population growth has begun to moderate in many parts of Latin America and Asia,
but notin many parts of Africa. The demand for livestock productsis expected to
mnerease more rapidiv i many parts of Asia s incomes rise.

Increasing difficulty in achieving high agricultural growth. Schuh emphasized that
the torthcoming demand for agricultural production may in fuel be bevond the
historical experience of most developing countries. The challenge becomes more
diunting when one realizes that there is s wtually nonew land that can be cultivated.,
and that the casy gais from ferale irrigated environments have in part already been
exploited by the Gireen Revolution during the Tast two decades. As the vield potential
from the nijor cercals levels ot one working croup expressed uncertainty about
where the new sourees of grow th potential will come from,

Themplications of these observations for most it not all the des cloping countries are
indeed enormouns. The sense of urgeney is all the more acate for nny parts of Africa
with theirmherently infertile soils. unfiy orable moisture regimes. and lack of physical
and social imfrastructure,

Needed Development Policies

Adlthe working groups addressed the implications for development poliey of the food
surplusesin the developed countries and their possible reduction in the medium term.
As Timsargued. and participants agreed. freer trde policies i agriculture witl tend to
lead to the disappearance of sebsidized exports. and the establishment of higher
market prices tor sach commaodities. Tn this scenario. the dey cloped countries will
senerally gam with o higher GDI arowth by reducing their agricultural protection,
white the deselopmg countries will show e more mised pattern of net gains and losses.,
Morcover. groups will be afteeted difterently within countries. In the FC. farmers
stand tolosebut consumers and tivpasers niay gain, In exporting developing
countries tarmers will mostly gain and consumers loses inimporting developing
countries the same willapply i governments will permit domestic prices torise toworld
price fevels. Tn many developing countries there will be rural vains and urban losses.,
butin the industrial countries the apposite will be the case.

Each ol the developing countries. theretore, will hane (o adopt broad cconomic
policies and agricaltural development strategics appropriate to their respective
situations. Since agricultural trade is now part of the GATT negotiations. there is some
hope thet the more obvious distortions mav at Tast be addressed.
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The expected reduction of food surpluses in the developed countries is potentially very
important to certain developing countries and to certain sectors within those countries
in the immediate and medium term. But it may be less far-reaching than the more
fundamental problems of the rapidly increasing quantity and sophistication of
consumption demands in the developing countries as a whole. and the increasing
ditficulty of reaching the high growth rates necessary to meet those demands.

The working group discussions were not designed to produce an in-depth analysis of
development policy issues. However they did identify kev development issues, which
may be grouped mto five themes:

« agricultural policy distortions:

« population policy:

+ {ood seeurity policy:

« rural infrastructure policy:

» developmentof national research capacity.
Agricultural policy distortions

Recognizing that policy distortions exist. the working groups speat some time on a
number of topies relevant w many developing countries. These policies at times have
unintended or unrecognized adverse consequences. One topic was food aid and its
short-andlonger-term consequences for the recipient countries. While food aid brings
immediate welfare to target beneficiaries. and to governments which monetize the
forcign aid. it can have an unwanted long-term impact on the agriculture of the
recipient country.

Forsome countries the pressing issuc is understanding and anticipating the impact and
adjustment costs associated with externally imposed liberalization policies. One
working group struggled with the notion of what constitutes “useful protectionism.”

No specific conclusions emerged from these clusters of Lopics, exeept a recognition of
the need to develop the capacity to identify and assess the impact of different
development policies on a country's agriculture.



Population policy

The working groups were almost unanimous in recognizing the primacy of population
growth in driving consumption growth, and consequently, the deteriorating ability of
many developing countrics to meet ever-rising consumption demands. These coneerns
were expressed in the working group reports:

« Itisessential especially in Africa. for population growth to become anexplicit policy
issuc. Only then can effective measures be developed.

+ Weleelobliged to come out strongly with a statement calling on governments to
increase efforts that will moderate and stabilize population growth,

* Stress onnatural resources is caused both by human and bovine pressure. trends that
are scen both in Africa and Latin America. Development poliey actions require
measures to control population growth through incentives and disincentives.
These kinds of efforts must be accompanied by clear fand-use and development
policies.,

Food security policy

One working group focused on the universal coneern of governments for food security.,
They stressed that white itis a rational and legitimate objective, the institutionalization
of policies aimed at food seeurity can lead to distortions in domestic markets, support
inctficient production. and adversely affeet income distribution.

The working group cited the danger of temporary policy measures designed to meet
short-term food seeurity interests becoming permanent distortions of the system,
especially where “food self-sufficienev™ rather than “food seeurity™ becomes the
inadvertent target.

As alternatives, the working groups suggested that food security policy may
incorporate such measures as carly-warning systems, introduction of buffer stocks. and
integration of markets between countries. However these need to be studied further to
assess their suitability to different countrices.

Physical infrastructure and support services

A major bottleneck for agricultural development in many developing countries is the
often inadequate physical infrastructure and suppaort services {or agriculture. The
working groups advocated more government investments and attention to rural
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infrastructures such as irrigation, farm-to-market roads, clectricity, and post-harvest
facilities, as well as the promotion of rural eredit, extension, input supply systems,
farmer organizations, and other rural institutions. Having called for this investment,
one working group emphasized the need to consider cost recovery in the planning and
management of rural infrastructure.

Development of agricultural research capacity

As Schuh points out in his paper, “the new production technology which agricultural
rescarch makes possible is @ powerful source of income streams and hence of economic
growth.” Schuh however warns that “the existing capacity for research in the
developing countries is far short of what it should be.™

Continuing. Schuh contends that “the real issue is trving to understand why the
developing countries continue to significantly underinvest in this potentially important
source of cconomic growth. Animportantissuc here may well be the general economic
policies in the developing countries which discriminate severely against agriculture by
means of distortionary trade and exchunge rate policies. These policies shift the
domestic terms of trade severely against agriculture and thus lower the social rate of
return to investments in agricultural rescarch.”

The working groups elaborated on this theme in the discussions and concluded that the
developing countries, with the assistance of the donor country, should “redouble the
efforts to strengthen the indigenous capacity of developing countries to adapt and
generate improved agricultural technologies.™

Institutional strengthening efforts however must vary among regions, reflecting their
recent histories and current needs. Thus for Africa, itis “institutional development™ in
the specific sense of nationalizing rescarch institutions, building up human resources,
and construction of physical structures, and where they have been recently put into
place, making them work.

For many countries in Latin America. one working group used the term “re-
institutionalization™ —~ the rebuilding of national systems that have undergone periods
of neglect and decline.

For Asia, the callis for meeting “second-generation problems,™ continuing support
and stimuli to national systems that are losing dynamism after a period of real
successes, and which now need to cope with challenges and opportunities of increasing
complexity.



Last, the international community will have to look into the rescarch needs of very
small countries in many parts of Africa, in the Pacific and Caribbean, and a few
countries in Latin America. Asia, and the Middle East which have very limited
resources to establish and maintain national agricultural research institutions.

Needed Agricultural Research Policies

The strengthening of indigenous agricultural research capacity in developing countries
as avital dimension of overall development poliey provides the backdrop to specific
agricultural rescarch policies. The working group discussions focused broadly on these
specttic themes;

« rescarch priorities:

» improved management of NARS:

+ enhanced capacity for raral social scicnces:

« development of graduate programs in the agricultural sciences;

* improved linkages between rescarch and extension and the farmers.
Research priorities

The projected rapidly inereasing demand for agricultural products in developing
countries suggests i broadly based effort to further inerease country investments in
agriculture itself and in the research supportthe sector requires. In i sense. this means
“more ol evervthing. ™ However in assessing what the new priorities might be, the
plenary discussions and working groups were able to highlight a few,

Export crops. 11 developed countries embark on freer trade inagriculture, their
surpluses incommodities sach as wheat, maize. rice. sovbeans, sugar. and fruits would
decline. and thereby open opportunities for developing countries to exploit the export
marketfor these products. The developing countries that can produce these Crops must
mtensify their research efforts on these potential export crops for both quantity and
quathty,

Livestock. As large population seements inmany developing countries attain higher
income levels. consumption patterns will shift to more expensive goods, such as dairy
and other livestock products. Production rescarch for livestoek, including field grains
and torage crops. will need to be intensified. This trend s manifesting itself now in
many parts of Asia.
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Vegetable oil crops. There is a need to focus more attention on vegetable oils,
International and national efforts during the past two decades have concentrated on
cereals and other staples. Inaddition to their relevance for direct human consumption
and nutrition. oil cakes as a by-product from vegetable oil crops are fed to fivestock.

Less favorable environments. Increasingly, many developing countries must look into
the potential of nonirrigated and marginal Tunds for increased production. Since much
of the previous development effort has concentrated on irrigated and more fertile
enviromments. there are fewer proven production technologies for less favorable
cnvironments.,

Farming systems research. There is increasing recognition for the need for more
farming svstems-tvpe researceh to adapt technologies to the cconomic and social
circumstances ol resource-poor farmers whoafter all, constitnte the majority of
produccers. Their tack of production resources is often confounded with the problenof
less favorable environments. which mikes the rescarch challenge all the more complex.

Tims, however. cautioned the workshop against an overly narrow rescarch focus based
largely on the adaptation to existing physical circumstances. Particularly in Africa.,
Tims contended that “further work should take into account possibilities of land
developmentwhich appear cconomically attractive and which can go hand in hand with
technological progress. Farming svstems research leads to a better perception of the
constraints small farmers fuce. Focus on one or two crops is clearly not the best way to
improve their opportunities. But in the end it is rescaich that promises to affect the
entire production pattern that will bring about a measure of development. Te may well
be that this will notsucceed unless accompianied by measures to improve the prevailing
physical conditions through appropriate investiment programs.”

Improved management of national agricultural research systems
The need for improved management of NARS was consistently brought out in the
working group discussions. These coneerns were raised again in the succeeding
sessions, but at this stage those that were highlighted included the need 1o

« link rescarch with the national plinning and resource-allocation process:

o improve strategy- and priority-setting mechanisms:

» link research with specific (e.g..area) development programs:

« train and upgrade management skills;

+ improve conditions of service for researchers.
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Enhanced capacity for the rural social sciences

Strengthening research in the rural social sciences was considered vital by the
workshop participants. There was clear supportin the group discussions for Schuh's
proposal that more rescarch resources be ellocated to the rural social seienees, He
argued that there is a need for an inereased understanding of how current policies
distort the allocation of the worlds agricultural resources. and the costs of these
policies in terms of sacrificed output and income. More knowledge is needed on who
pays the costs of these policies and who receives the henefits, both within national
ceonomies and on a global scale. Essentially what is needed is a better understanding
of why governments do what they doif there is to be any hope to change policies to a
more rational mode.

In supporting these views., the working groups pointed out the need to develop both
macro and micro cconomic and social research capacity. There are not enough policy
analysts in the NARS. according to one view,

Examples of needed social science rescarch. several of which were cited in the
preceding sections. included the following:

» short-and long-term eftects of food .. including the impact on domestic food
production and consumption. as well as on the reduction of the level of support for
domestic agricultural rescarch:

» the cconomic and political costs and benetits of food self-sufficieney versus broad
tood seeurity (including cash and CXPOrLCrops):

the emplovment and sustainability dimensions of population issues;

the impact of policies designed to carn torcign exchange, protect infant sectors,
and protect privileged political interests.

Improved linkages between research and extension

The concern of the participants for better research and extension linkages was echoed
repeatedly during all the deliberations of the workshop. If the developing countries are
to meet the challenge of fast agricultural growth to meet rising populations and
changing consumption demands. their NARS simply must increase the pace and
cHiectiveness of the generation and transfer ofappropriate technologies to rescarchers.
extension agents. and farmers-producers,



Development of graduate programs in the agricultural sciences

Schuh underscored the grossly inadequate capacity for training agricultural
rescarchers in the developing countries. Because of this limited capacity to train
scientists at high levels, potential researchers have to be sent abroad for advanced
training. thereby significantly increasing the costs of expanding rescarch systems.

The call for more training and human resource development was reinforeed by all the
working groups. In a multi-pronged effort to improve training capacitics and
opportunitics for the developing countries. four ideas were detailed:

* Thereis aneed in many African countries for well-trained manpower at both
rescarch and technical fevels,

* The potential of the TARCs for training should be further exploited.

« University-to-university collaboration among developing countries and with
developed countries should be further developed.

» Thereis aneed to explore opportunities for more formal degree training at the
regional level.

Training and human resource issues were taken up prominently in the final discussion
of this session. in particular the brain-drain phenomenon. The complexity of the
problem was underlined when it was pointed out that the loss from the developing
countries of highly trained manpower does notapply only to agricultural scientists. but
also to doctors. engineers. teachers, and other professionals, and even unskilled
workers. The conditions of serviee within the NARS have to be improved dramatically
if they are to hold on to their most valuable resource. but action on a sectoral basis is
problematic.

The loss of rescarchers from public institutions to the private sector within the country
was also dramatized, particularly for the younger NARS which have as yet very few
highly trained staff. Although their departure does not represent a total loss to the
country, nevertheless their movement presents serious management problems,

An opposite perspective was expressed on behalf of the older, bigger, and more
established NARS in the countries that have the domestic capacity to produce
graduate scientists. There, transfers to the private sector were viewed as healthy
because they



help improve technological compeence in the private sector and facilitate
technology transfer;

increase the market for talent ard lhuuhy help recruit bright, young students
to carcers in the agricultural sciences

provide upward mobility for younger scientists in the public sector;

serve as alumni who provide formal and informal links between public rescarch
institutions and the private sector.
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Linkages between Agriculture and the Overall
Economy

Nurul Islam
International Food Policy Research Institute,
Washington, DC, USA

The linkages between the agricultural and nonagricultural sectors of an ecconomy arc
many and varied. They operate through intersectoral movement of production factors,
such as labor and capital, as well as goods and services. With increased agricultural
productivity and reduced labor requirements per unit of output, tabor tends to move
out of agriculture, especially when the population is increasing, In most developing
countries, the pereentagz of the population engaged in agriculture, which is often 60%
to 70% , exceeds the pereentage of gross domestic output that is contributed by
agriculture. usually 30% to 40% . Labor productivity is low in agriculture. However, in
many developing countrics in recent years, the proportion of the population engaged
in agriculture has tended to decline, not so much in response to increased agricultural
productivity, but rather as a result of the pressure from increased poverty and
unemployment in agriculture.

Also. the growth in the agricultural sector generates surpluses which contribute to
expanding investment in the nonagricultural sector. Either financial institutions
mobilize and transfer savings for investmentin the nonagricultural sector, or the public
sector mobilizes agricultural surpluses by fiscal and commercial policies to invest in the
nonagricultural sector,

Agriculture as a Source of Savings and Foreign Exchange

Because agriculture is important as a source of national income in many developing
countries, attempts to mobilize substantial savings for national investment need to rely
heavily on the agriculturat sector: the lower the level of per capita income, the higher
the pereentage of national income originating from agriculture. The relative
importance of agriculture as a source of employment and income is seen in Table 1.
Evenif agriculture is not an important source of overall national income or
employment, it may still be a very significant source of income in a particular region
within a country.

67



Table 1. Agriculture’s share of GDP, employment and exports, selected years, 1964-84

Share of agriculture (percent) in

Gnhe Faplovment Lxports!

Country group* 1904-060 TUS2-84 1963 1980 1904-00 1UK2-84
Low-income cotntries 42.8 in3 0.0 72.0 SN0 328

Africa 40.9 413 S0 78.0 70.7 084

A 42.5 357 74.0 71.0 540 25.9
Middle-income

allexporters 218 I4.8 62.0) 0.0 40.8 13.6
Middle-mcome

ol importers (excluding

Majorexporters

o manutacturess) 25.2 18.0 63.0 53.0 542 448
Middic-income

ol exportern

{tmagor CApOrteIs or

nanulacturcrs) 19.3 12.1 50.0 36.0 56.9 20.2
Developimg countries 2 19,9 06.Y 63.2 52.3 220
Industrial countries N RN 13.7 7.1 204 14.1

SOURCE: World Bank (198n0).

Fondades reesports,

2o Datator developimg countries are based on g siinple of Y0 countrics.,

Frequently in a depressed or underdeveloped region of a midcle-income or even a

high-income country, the majority of the population derive their income from

agriculture, and agricultural progress and its stimulating impact on the nonagricultural
activities within the region are crucial for regional development., Substantial
population migration is seldom a feasible way to solve poverty and unemployment,
especially in the short and medium term, even though with improved infrastructure

and education over time. expanding opportunities in the industrial sector would

provide income and emplovment to the migrating population.

In most developing countries, investment resourees are mobilized from the
agricultural sector by means of commercial. exchange rate, and fiscal policies. In many
countries, taxes on agricultural exports are often the major source of government
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revenue, while an overvalued foreign exchange rate depresses the return on many
agricultural exports in domestic currency below world market prices. At the same
time, the domestic industries have access to agricaltural inputs that are priced below
the world market. Also, quantitative restrictions on industrial imports protect
manuftacturing industries. This generates the high profits in the import-substituting
domesticindustries, and provides resources forinvestment in the industrial sector, The
heavily protected domestic industries squecze agriculture in two way . First, the prices
of industrial inputs used by agriculture and of the manufactured goods consumed by
farmersrise above world prices and shift the terms of trade against agriculture. Second,
higher profits from investment in the indastrial sector divert private savings from the
agricultural scetor to the industrial seetor.

In general. the producers ot export crops are paid fess than world prices (Table 2). In
some cases. domestic prices are as much as 30% below warld prices. as estimated at the
official rate of exchange. Inrecent vears, the price of food crops has been raised above
the world price in several countries to encourage domestic food production. However,
N many cases. domestic prices of both food and export crops are lower than world
prices.if the latterare estimated in terms of searcity price or equilibrium rate of foreign
exchange. With an overvalued exchange rate. ihe domestic price equivalent of world
prices of internationally traded commadities is depressed below what farmers would
have reecived at an appropriate exchange rate.

The mobilization of resources away from the agricultural sector is inevitable in the
carly stages of development. The eritical factor is whether the resources mobilized in
the agricultural sector are invested within that scetor to an exteny which is
commensuriate with its needs and the opportunities for profitable mvestment. Also
relevant are the mechanisms through which resources are mobilized from agriculture
for investment within and outside agriculture. To extract resources by turning trade
terms againstagriculture through overvalued exchange rates and quantitative import
restrictions is not a very etficient measure. Furthermore, it acts as a disincentive and
depresses agricultural growth - the very source of surplus in the carly stages of
development. Barect taxation of agricultural income and land is a more efficient way to
mobilize resources. However, administrative and institutional constraints in many
developing countries make them rely heavily on taxes from commodity exports and
imports. At the same time. this provides an apportunity for the government to channel
resources back to agriculture through public expenditures.,

Public expenditure devoted to agriculture in many countries is no more than 1% to
I5% . which falls far short of what is required in terms of agriculture’s importance as a
source of income and mployment. The agricultural sector provides 60% to 70% of
total employment. Beth private and public investment in agriculture must be raised
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Table 2. Direct and total nominal protection rates, 1975-79 and 1980-84 (in percent)

1975-79 [980-84
Country Product’ hrect Total Direct Total
Argenting Wheat (N\) 2501 ER1 -12.7 -49.4
Brazil Wheat () 35.2 3.4 - 0.8 -20.2
Cotton (N) 134 = IR.5 2.0 =1
Chile Wheat () 10.8 RRI 9.3 2.0
Grapes (N} [NY] 234 0.0 - 7.3
Colombia Wheit () 4.8 =17 8.9 -25.3
Coftee (\) =7.0 - 3.5 - 4.9 -39.1
Dominican Republic Rice (F) 19.6 21 25.7 6.3
Cotfee (X) 149 -324 ~-323 ~51.6
Egypt Wheint (h) 180 ~30.8 =200 -39
Cotton (N) -36.3 54.4 - ~35.7
Ghana Rice () 79.2 13.2 RS 294
Cocoa (X) 23.0 =404 RENI =55.0
Ivory Coast Rice (k) 7.6 2400 188 ~ 1o
Cottee (\) -31.5 -1 -25.2 - 50.8
Korea . Rice (k) 9.8 73.1 80,2 739
Malaysia Rice () 7.8 335 08,1} S84
Rubber (X) =252 ~-29.5 ~18.3 ~27.8
Moroceo Wheit ‘F) ~-7.4 = 19.0 = 0. - 8A)
Pakistan Wheat (F) -12.5 - 0.8 =200, ~585.2
Cotton (N) -12.3 —~0ih6 - 7.3 ~41.8
Philippines Rice () 1.2 =200 0.1 -28.2
Copra (N) 10.7 YA -26.0 ~54.3
Portagal Wheat (k) 14.5 9.2 259 13.1
Tomatoes (X)) 17.1 1.8 17.1 4.2
Sri Lanka Rice (k) 17.8 I 1.6 -20.8
Ruhber (\) - 28.5 ~63,1 ~31.3 -062.7
7 hailand Rice (N) 27.7 43 ~14.9 -0
Turkey Wheat (t) 278 12,5 SRR - 38.0
Tobacco (\X) I8 RI. 0 -27.0 ~062.9
Zambia Comn () 12.8 543 - 8.8 -05.9
Cotton (M) ~134 ~-55.0 ~ 4.0 ~-01.7

SOURCE: Krueger etal, (in prevs).

I F = tood crops, X = export crops. 70



beyond current levels in most developing countries if agricultural growth and,
consequently, overall growth are to be accelerated.

Animportant link between the agricultural and the nonagricultural sectors (which is
closely related to agriculture as a source of savings) is that in many developing
countries agriculture provides the majority of foreign exchange for essential imports,
The relative contribution of agriculture to export earnings in developing countries is
showninTable 3. Agriculture’s contribution to forcign exchange carningsis high even
i countries where the pereentage of national income derived from agriculture or the
propartion of emplovment provided by agriculture is small, for example in Latin
America. As the rate of development aceelerates, demand for imported investment
goods and intermediate inputs goes up rapidly. Under these circumstances. increasing
agricultural exports remains i key source of foreign exchange. Agricultural exports
provide the needed foreign exchange component - capital cquipment and

Table 3. Agricultural exports from developing countries as a percentage of total
exports, disaggregated by per capita income

Per capitaincome!

More
Less than S400— than
$400 1600 $1600
Agricultural exports as (Pereentage of countries in income
a percentage of total exports categories)
More than 80 611 30.3 12.5
00-=80) 1.1 9.4 25.0
50-060 1.1 - 25.0
40-50) 8.3 6.1 12.5
30-40 2.8 15.2 12.5
Less than 30 5.6 9.1 12.5

SOURCE: Based on UNCTAD (1981).

1. Not all columns total 10% because of rounding.
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intermediate inputs — to enable domestic savings 1o be fully utilized, and thus help
remove foreign cxchange constraints on domestic investment.

Consumption and Production Linkages

Inaddion. there are intersectoral limkages of two d-fferent tvpes: consumption and
production. The part of the income generated in the agricultural sector which is spent
on nonpagriculturat pgoods and services provides the consumption linkage: the higher
the devel ot per capita income inagriculture. the higher the pereentage of total
expenditures spent on nontarm goods and services.,

Atthe same time . the nonagricultural sector provides markets for food and agricultural
raw materials. The forward production inkages are processing. marketing,
distribution. and the turther tabrication of agricultural goods for use in the
nonagriculturad sector. Fhe trade and commeree sector in developing countries,
especralvin ruralarcas. s predominantly engaged in marketing and distributing
agrnicultural commodities.

Nonagriculturalmputs provide abackward production linkage because the agricultural
sector uses tertihizer, pesticidesrrigation cquipment. and othier mechanical
cquipment to harvest. plow oweed.and transport agricultural commaodities.

Incountrics where agricutture cither constitutes a large pereentage of national income
or provides amajor source of emplovment. the growth linkages generated by
agricultural developmentare likels to be strong because the impact on the total
ceonamy throaugh production and consamption linkages is also likelv to be strong.
Techmeal progressowhich contributes to increased production and higher incomes in
the agricultural sector. stimuakates overall growth. The higher the vate of technological
progress. the more widespreadis the impacton Lirge and small farmers, traditional and
casheropscandand oririgated land - This affects notonly agricultural growth but also
the rest of the cconomy,

The impactof technological progress on emplovment in agriculture depends on the
growth rate and growth pattern in output: the latter is the composition of output and
choiee of techniques. Technological progress in the form of biological and chemical
inovations is usually widely diffused with a time lag affecting both Larpe and small
farmers. Usually there are no cconomies of scale in such innovations. and therefore
small farmers benefitfrom them, provided they have aceess to ereditand to inputs that

increase vields,

Mechanical innovations. however. tend to be labor saving. In many developing
countries. mechanization has been encouraged by a public policy of keeping fabor
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more expensive and capital cheap, resulting from either a high wage policy or a fow
interest rate policy, including an overvalued foreign exchange rate. Mechanization,
however. does not necessarily have an overall negative impact on employment. The
cffects of direet negative employment through displiacement of libor in some
agricultural operations such as plowing or havesting may be compensated by the
creation of additional employment through a higher cropping intensitv. as well as in the
production. maintenance. and repair of cauipment. A farger aggregate output and a
higher cropping intensity. such as multiple cropping due to mechanization. increases
agricultural lahor requiremerits. Thus, the type and nature of technological progress in
agriculture is relevant to the magnitude and intensity of intersectoral linkages. A
recent study . for example. indicates that in many Asian countries during the 19705, a
0% increase in value added inagricultare led to a 3% to 4% increase in emplovment
(Ahmed. TUSS).

Technological Progress, Food Price, and Overall Economic Growth

Oncimportantway inwhich agricultural progress affects overall cconomic growth is by
reducing food prices. When demand for food is fueled by cither inereasing per capita
income or population growth. cost-reducing technological progress reduces food
prices and offsets any inflationary pressure in the cconomy.,

Invan open cconomy, domestic prices equal border prices plus tariffs. In a closed
ceconomy. where domestic prices are higher than world prices due to quantitative
restrictions onimports, an increase in food production leads to a fall in domestic prices.
With price clasticity of food demand in developing countries less than unity. a fall in
food prices also reduces the gross income of food producers. But sinee a fallin the value
ofoutputicmatched by afall inunit costs, there is neither netloss nor excess profii i
competitive market. Where there are differences in efficiencey or costs among
individual products. more efficient farmers carn extra profits. Frequently, however,
technological progress does not take place ina vacuums at the same time., population
and income growth lead to an expanded demand, which keeps food prices from falling
to the full extentof their reduced costs. In many instancees, the government intervenes
through a price-support program to preventa short-run decline in prices to the full
extent of the reduced cost and to also prevent the corresponding fall in the income of
food producers. However, to the extent that a country imports food and sells it
domestically below the world market price., technologicil progress, which increases
production atfower per unit costs, enables it to reduce food imports and distribute the
benefits of cost reduction via iower prices and tower subsidies.

Technological progress does not uniformly extend to all food producers in all regions
simultancously. Those producers who do not enjoy the benefits of cost-reducing
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technological innovations will be confronted with a lower market price without having
the simultancous advantage of higher productivity and lower cost. They lose from
technological progress in which they do not share. If the losers happen to be poor
farmers with no secure aceess to new technology, and the gainers are a few large
produccers. then rural income inequality and poverty are aggravated. Therefore, the
need for wide diffusion of technological progress to maximize its beneficial impact on
the producers can hardly be overemphasized.

On aninternational level, when many countries enjoy the benefits of cost-reducing
technological innovations. the world price is likely to tall. thus benefiting the
food-importing countries. Historically, technological progress resulted in a downward
trend in world cereal prices. which benefits both producers and consumers (Figure 1).
As unitcosts in the exporting countries fell, rising populations and per capitaincome in
both exporting and importing countrics partly offset the downward pressure on prices.

Figure 1: Long-Run Trend in Food Prices
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Based on Anderson and Tyers (1987).
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The impact of technological innovations un cost and price depends on the extent to
which the marketable surpluses in a country increase in relation to demand. Only a
portion of the increase inoutput is marketed. Medium-sized and large farmers have a
higher ratio of marketable surplus in relation to output compared to smaller furmers. 1f
an increase in output is coneentrated among smaller farmers, they will consume most
of it because of their low consumption levels and high demand clasticity. The
downward pressure on market prices will be correspondingly less. On the other hand,
if the Targest part of the inerease is concentrated on a few very farge producers with
large marketable surpluses, without any corresponding increase in income and
demand from poorer farmers, then the downward pressure on prices is likely to be
Large. I the fallin prices exceeds the fall in costs, the income of the surplus-producing
farmers would be adversely aftected. Their incentive to continue increasing food
production will sutfer, unless there is an offsctting increase in demand by consumers.

Low tood prices which follow cost-reducing innovations divectly improve the real
income of the poor, who are the net purchasers of food. Technological progress in food
production, which ¢nlarges the supply of the principal wage good — food — at a stable
and low price, facilitates the adoption of an employment-based development strategy,
especially in the nonfarm sector.

Furthermore, atull in food prices improves the terms of trade of the industrial sector
and lowers the real wage income in terms of the output of the nonfarm sector, This
encourages lubor-intensive industrialization, as well as a substitution of labor for
capital, in the various processes and products in the nonfarm sector, However, the
relative decline in the ratio of labor cost to capital cost in the nonfarm sector depends
notonly on the relative fadl in the food prices, but also on a range of macro-cconomic
policies which atfect the relative prices of Tabor and capital.

The extent to which reduced food production costs and a relative fall in price improve
the terms of trade in the industrial sector partly depends on the extent and the
magnitude of marketing, distribution, and other transaction costs in the movement of
tood from rural producers to urban consumers. Anincrease in these costs would offset
the impact of the relative decline in food prices.

Low wages, facilitated by cheap food, help expand fabor-intensive exports, both
agricultural and industrial. This is because relatively cheap food strengthens the
comparative advantage of labor-intensive activities in the world market.

Agricuttural growth stimulates expansion in the nonagricultural sector through
consumption linkages, as well as forward and backward linkages in the production
process. The consumption linkage is stronger than the production linkages. This is
partly because in developing countries the ratio of purchased inputs in agriculture is
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low, and therefore the expansionary impact on the demand for agricultural inputs is
limited. The magnitude of backward linkages increases rapidly as industrial structure
becomes more complex and agriculture becomes more modernized and uses more
purchased inputs. The relative importance of purchased inputs in gross agricultural
outputin various developing regions is shown in Table 4.

Table 4. Ratio of purchased inputs over gross outputs in selected developing countries

Country Ratio Country Ratio
Argenting 20,98 Pakistan 12.22
Benin S.05 Peru 18.07
Colombia 18.22 Philippines 28.00
l-cuador 17.23 SriLanka 17.17
India 2443 Sudiin 27.42
Indonesia 9.66 Tanzania 13.13
Korea 22.06 Thailand 6.38
Mexico 29.41 Turkey 3248

SOURCE: FAO (1980,

Indeveloping countries in general. the forward hinkages from agriculture through
processing and distributing agricultural output appear to be tar larger than those from
the originating side of inputs. The distribution of agricultural products undoubtedly
generates the Largest nonfarm prodaction links for agriculture. If retailing agricultural
produce is approximately proportional to its share in production and in total rural
consumers” expenditures, then about 43% of rural retading can be assumed to be
forward distribution links with agriculture (World Bank., 1987: 97).

Consumption Linkages and Overall Growth

Increased purchases of nonfarm goads made with increased incomq in the agricultural
sector potentially serve as an important stimulant to the nonfarm sector. The stimulus
to growthis not confined necessarily to the rural nonfarm cconomy. but is also
extended to the urban sector, depending on the extent to which the latter is integrated
with the rural sector through transportation. communication. marketing. and
distribution channels. Erequently the nonfarm goods and services on which increased
Licome of rural agricultural households is spentare labor-intensive and produced in
rural regions. The output of the nonfarm sector includes notonly manutactured goods
but also trade and other services. The role of trade and services in the rural arcas as a
source of employment and income has not been sufficiently emphasized. Much greater
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attention has been paid to manufacturing in arcas such as handicrafts, cottage
industrics, and other small-scale rurai industries. The rural services on which increased
rural income is spent include, among other things, housing, cducation, health,
transportation, and personal services (Hazetl and Rocli, 1UR3).

As increased farm productivity raises farmer incomes. not only is & higher proportion
of income spent on nonfarm goods and services, but also farm houschold income
begins to diversify. At the level of marginal or very small farmers with tand holdings
too small to provide a minimum income. nonfarm cmplovment is not only a
supplementary source of income, but is often a high proportion of total income. As
farm size increases. self-emplovment or employment of hired libor on the farmer’s
own Lind increases. At the same time. agricultural income as a proportion of total
income of the farming houschold inereases. However, as farm size ineresses beyond o
certain feved, oras the farmer’s income exceeds aeertain threshold. the share of
nonagricultural income in total income rises again. As the very large tarmers increase
the productivity of their land and Tabor, they invest the savings gencerated by their
higher income in nonagricultaral activities and derive higher nonagricultural income.

Nonfarm income constitutes an important proportion of the total income of rural
houscholds in both Indiacind Bangladesh (Tables S and 6). In villages in Bangladesh
withwel-developed infrastructures. and in India. the pereentage of nonfarm income is
highest among the smallest farmers or farmers in the lowest income groups = 4% in
Bangladesh and 60% in India. With the inerease inincome among Indian farming
familics. the share of nonagricultural income in their total income first goes down and
then goes up again for those in the highest income bracket (National Council of
Applicd Feonomic Research. 1980). Tn Bangladesh. the change takes place ata slower
pace. Although the share of nonagricultural income is higher for the large farmers than
for the medium-sized farmers. it is only by a small margin. This may be because Lurge
farmers in Bangladesh are not as large nor do they carn as high an income as those in
India becuuse the average level of poverty is higher in Bangladesh.

Astudy in Pakistan found that 40% to 30% of adl marginal farmers had a
nonagricultural occupation which substantially added to their incomes or significantly
reduced their poverty. Furthermore, the productivity of marginal farmers increased
because some members of farming houscholds had nonagricultural income sourees.
Farmers invested their nonagriculraral income in their farms. Thus, nonagricultural
income wits i source of capital for investment in the agricultural sector to purchase
agricultural inputs, as well as for livestock development (Klennert, 1986).

Intersectoral consumption linkages depeind partly upon income distribution in rural
arcas, especially the distribution of the incremental income that accrues in the
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Table 5. Nonagricultural income as a percent of total income in rural households by
technology and land ownership groups, Bangladesh, 1982

Technology group!

Land ownership group Underdeveloped Developed
Landless and merginal (0.5 ha) 61.9 43.9
Small (0.5-2.5ha) 42.5 38.6
Medium (2.5-5.0 ha) 33.3 26.9
Large (5.0ha) 24.1 30.0

SOURCE: Ahmed aind Hossain (1U88).
L Indeveloped viltages high-vielding rice varictics have been sown on 80% of the total planted area,

Table 6. Composition of income by income ranges in rural India, 1975-76

Totatincome

Income range Agriculture Nonagriculture Share of
wige income
(Indian rupees) (%) (%) (%)
3.600 40.1 59.9 45.0
3,601-7.500 58.5 41.5 16.2
7,501 =15,000 64.5 35.5 2.1
15.001 -30.000 74.5 25.5 0.2
30,000 40.5 59.5 -

SOURCE: National Council of Applied Economic Research (1980).

agricultural sector to different sizes of farming families. Itis the medium-sized farmers
who tend to nave the expenditure patterns that have a greater potential to stimulate
demand for mainly labor-intensive, nonfood goods and services. They spend a higher
proportion of their incremental income on nonfarm goods and services than do small
and very small farmers. Because of their low income. the small farmers spend a much
higher proportion of incremental income on food rather than on nonfood items. The
direct stimulating effect of their consumption expenditures on the rest of the cconomy

78



is therefore limited. However, the increased demand for food by poor farmers and
landless laborers stimulates expanded food production, including production by
medium-sized and large farmers. The increased production and income of these two
groups in turn stimulates the demand for nonfarm goods.

In many instances, the medium-sized farmers are nnmerous and their absolute
aggregate expenditure on nonfood items is often as great as, if not greater than, the
aggregate expenditures of a larger number of small farmers. Expenditure of a higher
percentage of an incremental income on nonfood items by the medium-sized farmers,
starting with a large base, strongly stimulates nonfarm-sector employment and
income.

Inanumber of studies in India, Malaysia, and Nigeria (Tables 7 through 10). it was
found that it increased production is concentrated on very rich houscholds, and not on
the medium-sized and small farmers, ¢, enditure patterns are most likely to be skewed
tovarils goods and serviees that are imported or are frequently capital intensive. In
Maivy wa, 63% 10 66% of the incremental income of the medium-sized farmers,
betweer. the fourth and seventh decile in farm size. was spent on nonfarm goods and
service, in 1972-73. This went up to 74% for the highes' income deciles. The
pe:centige of locally produced noaf - . 200ds in incremental aggregate expenditure
was 38% 10 40% . wherceas the expenditure on imports from outside the region was
about 26% . itis noteworthy that the average size of middle-income farmers in this
context was quite small because the largest farm size in this study was no more than 15
ha to 20 ha.

Table 7. Food expenditure elasticities for low-income families

Country or region Urban Rural
Bangladesh 1.06 1.06
Brazil 0.83 0.83
Egypt .71 ().68
Indonesia 0.88 0.98
Malaysia

Muda — 0.8%
Nigeria

Funtua - .89

Gusau - 1.04
Sri Lanka 0.72 (1.86
Sudan 0.74 (.84
Thaland (.62 (.65

SOURCE: Alderman and Braun (1984).
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Table 8. Rural household expenditure behavior in selected countries

Average budget share Marginal budget share
Rural Zaira North Rural Zaira North
Gusau Sierra Province Muda Arcot Gusau Sierra Province Muda Arcot

N.Nigeria Leone . Nigeria Malaysia  S.India N Nigeria Leone N.Nigeria Malavsia S, India

Commodity group

Food. alcohol. and tobacco 80.7 73.7 56.5 66.7 78.2 76.1 67.9 37.7 63.0
Clothing and footwear 7.2 7.0 4 5.8 4.2 8.4 7.4 8.1 7.7
Consumer expendables 4.3 - - 34 3.1 4.4 3.7 2.4
Housing 0.3 - 2.6 4.1 n.a. 0.4 12.4 n.a
Transport 1.9 2.2 1.5 1.8 2.8 2.7 3.0 31 3.4
Durables 1.1 - 2.1 0.6 1.4 .1 1.9 1.25
Education and health 1.1 1.4 - 29 1.9 1.6 0.8 5.2 2.4
Services and social and

religious obligations 3.3 4.3 13.5 13.1 9.1 4.4 8.1 22.7 19.3
Locational group
Locally produced

Foods 75.3 69.0 - 46.4 63.0 70.3 66.1 24.6 48.5

Nonfoods 8.4 8.8 - 18.1 17.4 11.3 12.3 36.9 30.8
Regional imports

Foods 54 - - 20.3 12.3 5.8 - 13.1 12.0

222 21.6
Nonfoods 10.9 - - 15.3 7.4 12.6 - 254 8.6
Nomtradables 247 - - 23.5 17.6 32.0 - 40.6 24.1
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Table 8. (continued)

Commodity group

Food. aleohol. and tobacco

Clothing and footwear

Consumer expendables

Housing

Transport

Durables

Education and health

Services and social and
religious obligations

Locational group

Locally produced
Foods
Nonfoods

Regional imports
Foods

Nonfoods
Nonrradables

Expenditure elasticities

Rural Zaira North
Gusau Sierra Province Muda Arcot
N. Nigeria Leone N. Nigeria  Malavsia S. India
0.94 0.92 0.57 0.81
1.24 1.06 1.39 1.85
1.02 - 1.09 0.77
1.40 - 3.02 n.a.
— 1.41 1.36 1.67 1.22
3.35 3.43 -
1.42 0.57 1.79 1.26
1.33 1.88 1.73 2.12
0.93 0.96 0.53 0.77
1.34 1.40 2.05 1.77
1.07 - 0.65 0.98
0.97
1.16 - 1.66 1.17
1.30 0.87-1.62 1.73 1.37
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Table 9. Marginal budget share by per capita expenditure decile in Muda, Malaysia, 1972-73 (percent)

Per capita expenditure decile!

Group Ist 2nd 3rd +th Sth oth 7th Sth 9th [0th
Commodity Group
Food, alcohol. and tobacco 67.39 37.94 SLOS 1u.61 43,57 41.88 37.63 33.27 277 [3.89
Cereals and cereal products 2188 IN.42 15.64 15.34 13.41 12.27 10,39 .43 6.22 10.53
Fruits, vegetables. and nuts 983 875 R 8. 7.60 6.9 6.7y 64y 594 4.42
Meat and fish 12.19 10.34 Y2 9.11 832 b T.24 T.16 RN 3.46
Eggsand dairy products 2.61 238 214 2.1 .85 1.76 157 [.52 1.42 11.96
Clothing and footwear 7.92 820 N.33 8.38 sS4 8.07 T4 .70 TNT T4
Consumer expendables 4.58 1.25 4.10 413 3.5 379 367 350 RN 20
Housing 2.51 S50 7.88 7.64 10.06 [0.53 12,33 [3.76 [5.47 2029
Transport 2.33 253 277 282 284 2.490 3ou 3.01 32 358
Durables -1.01 [.70 2.83 405 4.95 594 6,85 8.0 V.82 13.22
Education and health 2.22 316 3.31 412 4.05 4.89 ST .45 6.33 7.71
Personalservices and
entertainment 1.65 1.99 2.33 212 239 240 .36 259 2.63 2.89
Social obligations 12.41 [4.73 16.45 17.12 [8.06 19,53 004 20.82 2318 27.89
Locational Group
Food
Home-produced 22.47 18.36 15.44 15.54 13.52 12.54 19.22 w7l 50 =1.17
Locally produced 21.40 19.47 IS.11 16,9y 16.05 [5.07 [4.29 [3.55 12.75 988
Imported 23.53 20.11 18,43 17.08 16.00) 14.27 312 12.02 9.62 S8
Nonfood
Locally produced 17.87 23.50 27.70 28.74 3206 3421 37.36 AN.0] 43.06 3279
Imported 14.74 13.56 20031 2164 22537 23.90 250 RN 2023 33.32
Nontradables 23.72 28.604 RRIC A 33.35 36.30 N2 4107 4247 4618 3402
Average farm size (acres) 214 2.33 3.02 a2 3.33 414 4.08 4.00 4.50 564
Average family size 7.07 6.64 6,42 3.90 543 543 827 4.00 463 389
Per capita expenditure (MS$) [50.00 I97.000 225,000 235000 28900 327000 369.00  d419an 31400 K000

SOURCE: Hazell and Roell (1983).
1. All houschold characteristic variables are evaluated at decile means.
2. Farmarea is the operated paddy area.



Table 10. Marginal budget share by per capita expenditure decile in Gusau, northern
Nigeria, 1976-77 (percent)

Percapita expenditure decile!

Group Ist 2nd drd kb Sth oth Tth Sthe oth o Hhth

Commaodity Group

Food. alcohol. and tohiacco 77.88 76,74 76,75 70.89 TS 7020 ToolS TSIS 700015 7580
Cereals and cereal products 3000 400 42,07 3089 37860 35400 35600 3149 30045 26048

IFruits vegetables, and nuts 4537 504 071 7l RN OSSO ush ves od 1172

Meatand ish 7.2 94 P b3 LAY FE 12700 1272 1280 3SR

Fggs and dairy products 7320 850 737 NT7T 02N 1073 R3S L0 1H3u 12028
Clothing and toatwcan S8.87 908 931 S KOS NO6 0 N8Y N2 NSo 83|
Consumer expendables 4230 433 Jd ds T 30 T2 e ST den
Housing 045 048 045 04 043 tde 030 042 037 032
Transport P49 Loy 2o 227 22 277 ) 28K 205 Alde
Durables 0.77 121 B30 P3P EAT 1S oS 17 bl
Fetyeation and health [ N I Y PV PO R 5 P I O S RO
s ersonalservices and

entertainment 13 120 bov tos Lol Goo o 1Y o7 0y pon
Social obhigations 357 33 20y 3 3200 322 306 315 3060 306

Locational group

Foud
Home-rroduced SUAS SRSS AGO5 SO S0 SON 3016 do.nl J60 18 4382
Lowatdy produced 49 1862 21,73 20063 2092 2047 23.02 2301 2359 2522
tmporied 4230 457 497 S 5SS ST 63 608 039 685
Nontood
Locally produced HLOS 1105 1050 1073 1102 11210 1093 1124 1094 10,46
tmpored 1117 1221 12,609 1238 1253 1253 12090 1298 1291 13,14
Nontradables 2090 2922 2761 2929 30049 324060 3011 330v 3375 3301
Average farmsize Gieresy 852 1008 w03 700 1008 S0 763 02 123 K2
Average famvsize [252 1048 76 T3 Ton Tou Sn) 624 545 dol
Percapitiaexpenditure (M3$) J2.000 6200 73000 SO0 96 00 1T 00 120,00 140,00 Te3.00 221.00

SOURCE: Huzell and Roell (1983),
1. Al household characteristie vanables are evaluated at deaile means.,
2o Farmarcas the operated paddy area.
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In Africa. on the other hand. marginal budget shares - the expenditures out of
ineremental income that are spent on nonfarm goods and services - were lower than in
Asii Twenty-four pereent of the ineremental income w s spenton nonfarm goods and
services in 97077 and 119 on tocally produced goods and services. Moreover. the
vanations between differentsized groups in Africa were nothigh. This is beciuse of
the low absolute fevetolincome in the African examplecompared with thatin Asia, A
much higher pereentage ot ineremental income was spenton cereals, and marginal
budget shares of incremental income spenton noncercal toods such as livestock and
horticaltural praduction were as high s 30, Phevwerealso highly labor intensive or
locallv produced. The expenditune patterns ob different-sized farming houscholds in a
sample ot developmge countries are shown in Table 8.

The stimubiing ctiect on the rest of the ceonomy by the consumption expenditures of
mediunesized farmers on labor-mtensive nonfanm soods and services and therefore
on the mcome and ciolovment of the poor. s subject to three sets of feakages, First,
farger farmers man i e aghe Propensity tosave. The savines by Laroe farniers.
cven thou:h they constitute i the histmstinee a leahage from the consamption

Wk age. can serve i essential Tole s souree of iy estment to expand the productive
capactty i the nontarm sector and thus o increase the output ol nonfarm goods and
servicesinresponse toancreased demand. Second. the mereased output mayv lead toa
Bl in prices ind o tall momcome doe o dennand mckisticins - Third. the mediumesized
Lirmers may tollow capital intensie techniques.and theretore may not provide much
emploviment cither tor the small farmers seehing cmplovment or for the Jandless

faborers.

The demand pull provided by agricultaral growth needs to be matched by an clastic
supply response from the nontarm sectonr. In order for the rural nonkirm sector to
respond strongly and posity el to the stimulus provided by the inercased expenditure
of the frmesector atew preconditions need tobe met. Amongthenvare mlrastructures
such as roads. tansportation, communication ssstemscand electrieiy: raral eredit to
Hnance both currentand mvestment costs of nontarm actis tiesand education. The
role ol government policy in providmg infrastructare. credit Lacihities. cducation,
extension. and iy (o those cngaged in the nontarm sector cannot be
overemphasized. futrastructure reduces marketing costs. creates competition in the
marketmg stroeture by facilitating casy iceess, and cneouriges spectiization within
remons ot icountry i accordancee with cost advimtages CAhmed and Hossain, 1U8S).
Infrastracture development masimizes itersectorl lmkages by cnabling a
decentrahization ot industial and other noncarm activitics through i country. The
developmentotmarkettowns and small indusei - ertios jsa very cost-elective way not
onhy to present the erowth of Lree mdustrial concentrations with their high social and
ceononie costscbut also to decentralize industrial act ities and bring them nearer to
the souree of demand and supply of raw materials and food.
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Aninfrastructure that is highly dispersed throughout the country is needed. But this
doces not imply building roads or providing electricity in arcas where either population
densities or agroccological circumstances do not warrant profitable investment in
cither agricultural or nonagricultural activities. Agricultural rescarch and rescarch to
design appropriate technology for Lnbor-intensive, nonagricaltural activities deserve
high priority. The developmentof entreprencurshipis closely linked with the growth of
institutions that are able to mobilize rural savings as well as provide credit to finance a
wide variety of nonfarm activities. Education. both primary and secondary, also
stimulates nonlarm entreprencurial activities,

The critical role of infrastructure and rural institutions in strengthening intersectoral
linkages is emphasized by the example of Africa. where the inceementald share of
nonfarm goods and services in country expenditures is low. The poor transportation
and communication links between villages and towns have an imporiant impact on the
intersectoral linkages. These impede aceess to nontarm goods and seivices and
increase theircostrelative to food prices. The role of infrastructure in the development
of nonfarm sources of income and employmentis iltustrated with an exampie from
Bangladesh (Table 11).

Table 11. Percentage increase in average income per
household of developed villages over
underdeveloped villages by income source

Income source Increase (%)
Business and industries 20
BBusiness 10
Endustries N3
Wageincome per capita SN
Fromuagriculiure 55
Notlromagricubiure HOS

SOURCE Ahmed and Hossain (1988).

Attempts have been made to quantify the impact on overall growth of a certain
pereentage increase inagricultural output. For example, itis estimated that an increase
of $1 in agricultural value added would fead to an overall inerease in GNP of $1.8in
Asianand $1.5in Africa.



In a recent study of 34 developing countries in which agriculture was 20% or more of
the GDP for the period 1961-84, it was found that a 10% increase in agricaltural value
added Ied toa 13% increase in nonagricultural value added. For the period 1973-84,
the increase in nonagricultural value added was 14% . In a number of Asian countries,
the increase in nonagricultural value added in response toa 10% inerease in value
added inagriculture varied from 2% in South Korea to 16% in Malavsia (Bautista,
1088).

The variations are due to differences in the relative importance of agriculture in
national cconomics. and in the state of infrastructure and other factors that facilitate
mvestment in the nonfarm sector, In i small country that depends predominantly on
the export market for its nonfarm sector, in the wiay South Korea depends onits
industrial exports agricultural growth would be less of a stimulus to the development
of the nontarm seetor than would be the case in other countrices.

Similarly.in countries that depend on enclinves or exelusive export zones where
agnealtural exports are coneentrated. and where at the same time technical progressis
encouraged. the inkiges of the export sector with the domestic industrial or nonfarm
sector would be dimited. This happened in colonial times. especially when production
olalarge-seale export crop was capital intensive and often ow ned bv foreign investors.,
whose income was spent on imported goods and whose savings were transferred
abroad.
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Linking Agricultural Growth with Growth in Other
Sectors of the Economy in a Developed Country:
The Italian Experience

Marcello Gorgoni
University of Napoli. Napoli, Italy

Introduction

The role and importance of agriculture in the structure of the Talian cconomy has
changed dramatically over the Tast 40 vears. Since the carly 19505, for the ceonomy as a
whole, and the carly 1960s for the farm sector,international competition has been
steadily increasing. For the farm seetor, international competition came within the
highly protected EC (BFuropean Community).

Regional disparities in sectoral and overalb development were traditionally important
in Ttaly and sullare. Intersectoral linkages are deepening both within the food system
and between the food system and the rest of the cconomy. Agricultural development
has been strongly stimuliated by the development of the urban sector, and through the
labor market, the food processing industry . and increased availability ol industrial
inputs. Lack of agricultural development may be explained at leastin part by weak
industrial development and poor services.

Agriculture in the Bevelopment of the Halian Iiconomy:
Facts and Trends over the Last 40 Years

Alter along period of international isolation during the fascist regime and the second
world war, Italy began decisive moves to openits cconomy in 1946, At the beginning of
the 1930s. the foreign sector was leading Halian development. Agriculture during the
entire post-war period must be looked at within the framework ofan inereasingly open
cconomy.,

Farm interests were not particubarly in favor of trade liberalization because backward
conditions made Halian agriculture poorly suited to face international competition.
Part of the industrial sector was no less backward, and in fact only the refatively more
advianced subscectors of Halian industry were ina condition to push for faster
liberalization. Even inthose subsectors, ditficulties with open borders were not minor,
but sccess to foreign markets was viewed as essential for future development. From a
more global point of view. opening doors to international trade was the only long-run
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option for a country so poor in raw materials and energy sources, with such i strong
need for modernization.

In 1951, agriculture accounted for as much as 44% of the labor foree and only 23%, of
GNP Labor productivity in agriculture was little more than % of the average
ceonomy-wide labor productivity, but some small-seale industries and SCrvices were
notinamuch better situation. I de clopment with industrialization and modernization
wis to take place.increased imports were needed. along with increased exports 1o pay
the import bill. Although at that time there was an intense debate about the long-run
perspectives ofan open versus a closed cconomy, now it is casy tosee that “the option
facing Taly was not development in a closed ceconomy versus development inan open
ceonomy. but rather industrial development in an open economy versus no industrial
development. at least initially. in o closed ceonomvy (Giriziani, 1979),

Furopean markets were the only aeeessible ones. and at the same time. the new
potitical seenario at the world level wis particulindy favorable o integrate Italy into
Furope. both politically and ceonomically,

Continuousty expanding exports was a must for cconomic development. and could be
attained only by focusing on products in demand on international markets. Naly,
therefore. was not to specialize in products for which icalready had a compirative
advantage. but had rather to attain o comparative advantage in those sectors with a
more dynamie demand on international markets.

Internationally dynamic markets in the 19350, particularly in Europe. were mainly for
consumer durables originating from the mechanical and chemical industrics, and Ialy
wasable toshow aparticalarhy brilliant performance in those sectors in terms of export
growthowith vearly inereases from 4% 1o 17% from 193] 1o 1962,

Export-led growth ol manutacturing rapidhv changed the structure of the Talian
cconomy. Inonly T0vears agriculture s share in the total labor foree moved from 449%
to 3% and its contribution to GNP dropped from 23% 10 159, The process was not
tostopin 1970 agriculture's shates were 1870 of the total labor force and Y% of the
GNP and in 19800 these shares were 13% and 7% respectively. Inonly 30 vears the
country had radically changed its cconomic structure. 1 abor productivity inagriculture
grewataconsiderably slower pace than in other sectors. and s o pereentage of the
average for the whole cconamy, it was in stil only slightly higher in 1985 than it had
beenin 1951

Global figures obscure the regional differences that are traditionally so important in
[taly. Tighly dynamic. export-oriented. modern manufacturing sectors existed in the

North very carly, mostly within the Turin-Milan-Bologna triangle, while agriculture
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and small-scale traditional manufacturing prevailed in the Center and South.

Employmentin agriculture as a share of total employment was 38% in 1931 in the
Center-North and 57% in the South (Mezzogiorno). Ten years later the figures were
27% and 4% dropping to 4% and 31% in 1970, and 9% and 24% in 1980, In the
most recent yvear, agricubtural employment in the Mezzogiorno was still above 20% ,
level passed in the Center-North 20 vears carlier, in the mid-1960s. In the carly 1980s,
farm workers were 23% of total emplovment in the Center-North. and 37% in the
Mezzogiorno, compared to the carly 1930,

Labor productivity shows even sharper regional differences. Value added per worker
in the Mezzogiorno in the Center-North was 75% in the carly 1930s, 70% at the
beginning of the 1970s. and 53% in the carly 1980s.

Living conditionsin ruralarcas were not only generally poor all over the country by the
end of the war. but dramatically so in many regions, particulariy in the South, and to a
much lesserextentin the Center and North. In a country with more than two-thirds of
its farmland in hill and mountainous arcas, demographic pressure had heavily
contributed to creating small and very small farm holdings. Also. political conditions
tollowing the cconomic erisis at the end of the 19205 had prevented anysmooth process
of land redistribution frony the extensive Fatifundium still prevailing in most of the
Mezzogiorno, and to a lesser extentin the Center, up to and including Tuscany’s
Maremma. In the Centerand North while little latifundium in a proper sense was to be
found. social contlicts were srowing under the new democratic conditions.,

Over the centuries. mezzadria. a particular form of share-cropping. had been
particularly successtul in transforming most poor hill arcas in the central and northern
regions into relatively prosperous farms. Production was organized at the family level,
and decisions were made jointly by the sharecropper (mezzadro) and the tandlord.
Overtime. the landlord had come to be less and fess of an entreprencur. and more and
morcarentier. while land scarcity still allowed him to geta major share of the farm
output. In the Po Valley. ciitreprencurial farming based on hired workers prevailed in
many situations. Workers now had new political strength to ask for better salaries and
working conditions. and miedium- to barge-scale farmers were already in the process of
mechanizing mostactivities. but still heavily dependent on hired Libor, With few
nontarm income opportunities for people bick from the war, better aceess to land,
land redistribution. and Tand reform were (o become major political issues s carly as

1944,
Political forces on the left were pushing hard for a general, country-wide, agrarian
reform. while right-wing parties were strongly opposed. Christian Democrats. the

center moderate raling party. had internal conflicts, with a wide popular based and

()]


http:ullnleelncl.ur

many populist leaders favoriog agrarian reform in moderate terms, and interest groups
linked to Tandowners” entrepreacuarial farming apposing it In 1930 Tand-reform laws

were approved formostregionsin the Sowrthand Center.aswell asa minor ares inthe

most depressed Polesine at the delta of the Po River, By 1938 st was supposcd to be

the firststep woward more general country-wide agrarim reform was corapleted.

NMeanwiile social aind ceconomice conditions had been rapidly changing. with the
industriad sector in the Novth booming, and peasant labor migrating mainly from the
South to the Northoand o Central Furope. Widhin the new. more optimi tic cconomic
civivonment, and with political equibibrium more favorable for the center-moderate
riling forees. the chinm for generadized apranan reformrapidivicstmost of its streng th,
Athe ume the Treaty of Rome creating the Furopean eonomice Community (18C)
was stened i TUSS eeneralized agrarian retform was no lonper o major polireal issue.
Inorder to compete openly with some ot the mostadvanced European agriculturad
ceononties, priotes had to be comppletely reformulated. Restroecturing and
maoderntzing traditional small-scale agriculture s and creating adequate market
structures and organizations becanie the maior coneern as Palian agricufture entered a
comnletely new e

Caclimited agrarim eeform led to the exproprintion of some 700,000 ha. affecting 109
of all holdings above S0 b two-thirds of those above o0 ha. and all above 2500 ha
(Marciani. 19o0). Exprepriated lands were iitiadlvin extremels poorcondition. and a
nuyor mvestment was necessary to mahke themeviable smadl tarms, including basic fand
preparation. new housine s roads. and intrastracture development where in many
mstinces tiere was none. Over TEA000 new smadl holimes were ereated with an

average size of oo ha

Fven theugh the expropriated Lind was taken from a imited porvon of Talian
agriculture . and the fusdlords were fefowith the best part of their holdings and were
paid close tomarketvidoe  itwasstiiba dead!y coup for the polineal power of the rentiers.
Scated by the possibility ot wider reform. those not willing or able oy pet into
entreprensucini farming soid bind ioamarbet where demand was susteined by @ policy
of strong subsidies tor the creation or reinforcing ot smadl-scate tamily farms, The aim
was to transter land to farmers thirough macket mechanisms, The mdireet elfects of
fandretorny - to promote awider redisteibation of lind — were estimated to have been
no sninder than -he directones, Other subsidy programs cased access to eredit. and
fower tuel prices tor farm wse provided incentives to buy tarm machinery. Together,
drese programs e contributed to the creation of political consensus. soctal stability,
and ceconomic vectture tor smatl farms w hich was rarely known before,

Later. with many nonfarm income opportunites available in most regions, rural family
incomes found new stability as part-time farming came to prevail.
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From the point of view of efficicney, problems could not to be solved by creating or
strengthening a farm structure dominated by small farms. In fact, farms created by the
land reform appeared to be too small by the end of the 1950s. both in terms of cost
structure and their capacity to provide an aceeptable family income. Efficiency and
cost issues acquired increasing importance as the country joined the European
Community, and Halian farmers started to experience previously unknown
international competition.

Joining the EC was clearly notan casy business for Halian agricufture. All the
modernization efforts of the 1930s were largely insufficient to put Italian farmers in
shape to compete with the French, Duteh, and Germans. Farm size was an important
aspect. but certainly not the only one. Technologically. financially, and managerially,
most Italian farmers were not in the best position to enter internationai competition,
The problem was not completely at the farm level. Marketing and processing
structures were inadequate. Comparative advantages seemed to be confined to fruits,
vegetables. and wine, while disadvintages were mostserious in grains. meat. and dairy
products. EC protection and price supports differentiate heavily among products and
also discriminate against those countries with relative advantages in the less-protected
commaoditics. From the 1960s, Ttaly has increasingly become anetimporter ol food and
farm products. fargely failing to counterbalance the increasing imports of grains, meat,
and dairy products with its “Mediterrancan™ exports of fruits. wine, and vegetables. In
recent years the farm deficit has been second only to that for oil and other energy
SOUrees.

Agricultural Labor for the Urban Sector and
Industrial Inputs for Agriculture:
A Difficult Exchange

At the beginning of the 1950s, Ttalian agriculture was still mostly based on human and
animal labor., but since the beginning of the century. mechamization had made
considerable progress in some arcas, notably the Po Valley. But country-wide,
agriculture entered the 1930s inastate of radical change. and injust two decades a deep
technological transformation was completed. In the 1970s machines had already
replaced mostif not all animal labor, and today a horse or a donkey working on the
fand is little more than a picturesque detail for the tourist in most remote areas.

Mechanization spread all over the country. but substituting machines for human hands
and horses was particularty difficult on steep slopes and in mountainous arcas. But
these were exactly the areas where the migration of rural abor was particularly intense
because of poorer living conditions and lower productivity levels. Size. on the other
hand. was a more general obstacle to mechanization, because small farms were often
too small to use farm machinery effectively.
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Where labor substitution was more difficult, following an out-migration so massive as
to be called an exodus by most observers, traditional farming based on cheap labor
entered a period of deep crisis. Traditional labor-intensive technignes were
appropriate, although with different levels of productivity. to a wide variety of local
situations. Relatively steep slopes were nota tremendous obstacle. Soil fertility could
be maintained with appropriate farming techniques, and some areas were able toreach
arclatively high level of prosperity in a traditional environment., using high levels of
labor for farming practices as well as tong-term investments to the fand. In extreme
cases agricultural land had to be reclaimed before it could be used for intensive
farming, und‘nmn_\' long-term efforts mav still be seen in rural landscapes all over the
country.

Difficultics in using machines on sloped lands are the main cause of a sharp decline in
farming and rural activities in most hill and mountainous arcas. but certainly not the
onlyones. I a broader sense. these areas. often referred toas “internal™ (aree interne).
become inereasingly peripheral to the distribution of ceonomic development,
Development is a cumulative process in many senses. including spatial. Industrial
plans and services are increasingly located in or near the most important urban arcas,
and along main communication lines and transportation corridors. Farming
modernization. while so difficult in peripheral arcas on slopes., is much casier in the
main vallevs and coastal areas. Improved technological conditions accompany better
mavket opportunities the closer farming comes to the urban environmen:

Traditional peasant cconomies hoth suffer and enjoy acertain level of isolation.
Isol:dion is imposed by the environment and poor communications. as well as by poor
ma-ketopportunities. Isolation implies that some opportunitics may be lost, but it also
implics that activities not competitive on broader markets may be possible to maintain
tocally. Typical of such an isolation-based cquilibrium are highly diversiticd farming
and nonfarming aciivities. The same logic applies to individual farms and the local
community: diversiticd production makes the best use of the a ailable labor foree, and
at the same time provides a better mateh for consumption needs.

Opening up communications exposed low productivity to competition from arcas
where the modernization process had been much more rapid, smooth, and successful,
Nonfarm wage income flowing into the local community made it feasible to buy on the
market what had previously been locally produced. And with labor flowing out
through rural-urban migration. the very condition for maximum diversification in this
sort of cconomy - abundant cheap labor - failed

Technical change is also a cumulative process. Mechanization tends to accompany
adoption of new varictics, better seeds. fertilizers. and pesticides. Innovation

packages, rather than individual innovations. tend to be the rute. Constraints to
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mechanization in these arcas impeded broader technological change. But at the same
time, nonmechanical, biological, and chemical innovations were also much scarcer for
hill farming and for mountainous areas, simply because innovations came from areas
where farming was not done under such adverse conditions. Farm labor was becoming
increasingly scarce, it was difficult to find a new technological basis for farming, and
many activitics simply had to be abandoned while farming became more extensive. In
many cases. farming per se ceased to be a relevant activity since the increasingly small
farms could not be enlarged through the purchase of small plots of land.

Landis not supposed to be only for farming: it is a place to live. todream, tostay in the
future, to dream of doing something better as a farmer in an improbable future.
Migrants owning a plot of land often did not selt it even though they stopped farming.
Quite often buying a picce of land became the typical investment for family savings
with little alternative opportunities. In that way farming became fess intensiy 2 without
farm holdings becoming larger.

The limited size of farms is a general limitation for Ttalian agriculture. With farms too
small, agricultural activities in general and mechanization in particular cannot properly
minimize costs. In coastal plain arcas this has tended to become the main problem.
increasing nonfarm use of land for industrial and recreational purposes and the
expansion of urban arcas have made good agricuitural and even scarcer. But with no
slope-specific obstacles to mechanization, technological change in flatlands was
adopted without any particular difficulty, deeply and sometimes radically transforming
the rural landscape. Crop diversification, once the rule, was sharply reduced and
replaced in many cases by monoculture. Fruits and vegetables, as well as animals, had
almost disappeared during the 1960s and 1970s from arcas where they had onee been
quite common.

Since the carly 1960s, agricultural development has become more and more
concentrated. Extended arcas in hill and mountainous regions, once @ most important
partof ltalian agriculture., now have a relatively minor role, both in terms of output and
employment. The share of total agricultural output from the flatlands was 42% in 1955,
43% in 1960, 48% in 1970, and 32% in 1982 (Fabiani. 1986). Technological
bottlenecks, unequal distribution of services. and industrial developmentare the main
factors which explain the different growth rates. With inivial values setat 100 at the
beginning of the 1930s, 30 years later total farm output was 200-260 in regions such as
Lombardy, Emilia-Romagna, Veneto, Lazio, Abruzzo, Campania, and Puglia. with
agricultural growth concentrated in fat, irrigated arcas. At the other extreme, farm
output was below 200 in all the other regions. and as low as [0 in Liguria, 146in Valle
d’Aosta, 168 in Calabria, and 174 in Sicily.



Average farm size in Ttaly is particularly small, but for a huge number of holdings. it is
extremely small. Currently, people tend to refer to a “-ha farm (which in many other
Luropean countries would be considered small) as medium-sized. The great majority
of farms are even smaller, just a few heetares, Physicai size is a poor indicator of
ceonomic dimension, but evern when land quality and capital are considered. most
Halian farms would be classed as small o very small by internationai comparison.
Making a living for the whole family from farming alone is quite often an impossible
task. and this is the reason that today more than halt the farms are part-time farming
operations,

Full-time farming on particularly small plotsis the joint result of few nonfarm joos and
the difficulty of enlarging the farm where coodagricattural Tand is so scarce. Under
such circumstances. family farm Libor tends to be relatively abundant and cheap,
which in turn is the basis for intensive diversificd farming. Switching to part-time
farming is primarily the consequence ofaceess to better income opportunities bevond
the farm gate. without being foreed 1o completely quit farming as an independent job,
This typically occurs where an external job beconies i aifable within arelatively short
distance. But quite peceliar to the lalian experienee sinee the 1960s, part-time farming
has also become associated with lfong-distance commuting and even with migration
abroad. I'wo quite different reasons help o explain such intriguing behavior:

o Neitherindependent darming nor the new job alone could provide a satisfactory
income for the family

2. Sinee the T930s i very important proportion of ftalian migration has been
transitory . with the migrant worker leaving and coming back within 12 months in a
tong chain of departures and trips back home,

In the carly 1970 the proportion of repatriations following i stay abroad of less than
[2 months compared with total repatriations was above 80% in Calabria and
Basiticata. and above 30% in most of the southern Mezzogiorno. Migration to other
Furopean countries mostly involved ouly male workers, who ceventually settded down
again i their original village. town, or regien (Gorgoni. 1980). Quiie often the family
stayed athome. children were raised there, and investment plans centered around a
better or new house. starting a new small-seale business. oronce again trying modern
Farming. But even when Firmimg perse was not i goal. the small plotortand. if there
wis one o was notsold, and so rural-urban migration drastically reduced the availability
of abor for agriculiure (De Benedictis, 1981,

As the family starts getting o significant proportion ol its income from nonfarm
activities, producing for own consumption rapidly loses its relevance beciuse most

goods are better bought on the market. With rapidly decreasing labor availability on
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the farm, on the other hand. crop diversification and highly labor-intensive techniques
are not the best choice any more. Insicad. as extra-farm activities tead to pievail. labor
becomes @ scarce input even for smadl family farms. and mechanization mereasces,
Production is increasingly for the market. and due to reduced tarm size . specialization
emerges il cost etficieney is to be attained. With scarce lubor and the mechanization
difficulties assoctated with small farms. the development of a sector seling specialized
serviees such as soil preparation, harvesting, pesticide treatments, ete. has become
important. This scctor has a largely farm origing but its diffusion is far from evens it is
stronger i more advanced arcas. and ninimal in the more backward and peripheral
ones.,

Along the Food Chain:
Selling to and Buying from the Farm Sector

The apening of amassive urban market for the initially abundant farm labor is
probably the most pervasive linkage between agricultural and nonagricultural growth
in the Ttahan cconomy. As farm Libor hecomes inereasingly searee in relative terms,
modernizing agricalture implies the adoption of labor-saving innovations. Butin a
country where good agricultural Tand has traditionally been scaree . fand-saving
innovations are also needed. Intact, good agricultural land becomes scarcer during the
madernization process. even in absolute terms. Some land, and notinfrequently some
ol the best, s tost by the expansion of urban occas industrian plants and infrastructure

creation.

The fact that both farm and nonfarm development is concentrated mainly atong the
caist, in tlat arcas, and along the main vallevs, which are also the densest areas ol the
population. causes intense competition for fund between the farm and nontarn
sectors. On the other hand. moving toward a ew technological cvironment where
machines and cngines substituie for animi! and humas Liboro many areas previously
suited for tarming, although with relativelvlow productivity. now hecome marginal
because itis difficult to efficientiv mechamize farm aperations onstoped iclds. A more
clastic land supply would create larger farms in these arcas, somewhat casing
mechanization problems. but since migrants leaving tarming often do notsell the fand
{nar do they rent it because of an untavorable faw on land rental), one obstacle
reintorees the other. The outcome. however, is not less mechanization and
technological change in general, but rather aless etficient. more spatially concentrated
pattern ol modernization. Noris there anv option with less technological change. Onee
the doorsare open to market forees. even initially remote rural communities have little
chiance of surviving without change. Inttially remote poor arcas must now compete
with more centrally located. better endowed arcas.and imanopen cconomy. both must
be able to compete inan international context,
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For Naly, starting in the carly 1960s, the relevant international environment included
the advanced farm sectors of the Netherlands, France, and Germany. However,
domestic differences w re sometimes greater than international ones. For the peasants
i Calabria and Basilicata, competing with farmers in Emilia and Lombirdy was no
casier than for the latter to compete with Bavarian or Duteh farmers. Initially, opening
the farm sector to foreign competition directly involved only part of Itahian farming,
butindircetly and in the long run. the country-wide rural cconomy was foreed (o
change. Change was badly needed by =11 farms and arcas. but was obviously not equally
acceessible to uh

Changes in consumotion patterns were not minor. Food consumption as a share of
total houschold expenditures wis 47% in 1931, 35% in 1970, and 28% in 1982 During
the same period. bread and pasta as o pereentage of total food expenditures dropped
from 26% 1o 13% . truits and vegetables rose from 159 10 219, Lind meat products rose
from 2% 1o 54% (Fabiani. 1986). Asashare in total meat consumption, beef dropped
from 07, 1o 349 and lamb from 6% 102" . Poultry and chicken juniped from 1% to
3% while pork increased slightly from 26% 1o 28% . In line with the peneril pattern
of cconomice development, initial increas s in per capitiincome from relatively jow
levels brougit higher food consumption wvith relatiy ely minor changes in the food
basket. Then substitution srarted taking place: not only was the per capita food basket
larger. butitalso had more animal protein and less fruit. Eventually most of the
margmal increases in food expenditures were not rom buving more food, but from
buving more highly processed and marketed food.

Looking at the food svstem as asubset of the national ceonomy. including goods and
services sold to farmers and processed goods bought from farmers and then sold to
consumers. Haly s the same as other cconomies., Farming as part of the system
becomes smatler and smaller in relative terms. and at the same time. more and more
integrated into the total cconomy.,

Compared with other EC countries. intersectoral linkages within the food system and
between the food system and the rest of the ccanomy are still relatively weak in ualy.
But the change over time is impressive. and the direction of change is the same as in
other more advanced economies (Fabiani. 1986). Regional differences in the
development of other components of the food svstenvare even greater than those
observed for farming,

Regions in the Center and North account for 80% of the national food processing
output. but only tor 60" of farming output (Balestricr:- Terrasi. 1985). The ratio of
vilue added in farming to value added in food processimg dropped from 3.0 10 2.4 for
the country as awhole between 1970 and 1982, but from 2.2 10 1.8 in the Center-North,
and from 5.8 to 4.0 in the southern Mezzogiorno. In terms of employment, regional
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differences are even sharper. Between 1970 and 1982, the ratio of farmiing employees
to food processing emplovees dropped from 5.4 to 3.4 in the Center-North, but only
from 13.210 9.7 in the Mezzogiorno.

Looking at the food systenmas awhole, rather than just at farming, regional imbalances
in industrial development are certainly no less important than differences in growth
rates for farming. In fact. there are reasons to argue thai the development of farming
was frustrated by a lack of adequate developmentin food processing. This might apply
1o the whole Mezzogiorno as well as to most hill and mountainous “internal™ arcas,
where industrial development in general and food processing in particular are even
weaker.in relative terms. than agricultural development (Gorgoni, 1987).

Industrial sectors selling inputs to agriculture are even more concentrated than the
food nrocessing industry. New plants built in the South by both the private and public
sectors have not dramatically changed e situation. Ttis not that Lirge-scale
mechanical and chemical industries are stitl mainly in the North, but more significantis
the weak development of small- to medium-scale industry i most of the South, ia
sharp contrasi wiih the North and part of the Center. There has beenan effortto foster
developmentin the South along the lines of what has conte to be known as the Emilian
or Adriatic model (which has to do with a particularly happy blend of development in
small-scale industry, farming. and services). Although not completely frustrated, this
has shown clearly that there are no casy shorteuts, that history. social structure and
social vilues are most important. and that efforts by the public sector alone are not
enough if they don’t succeed in also activating private business.

Agriculture’s deereasing importance within both the food svstem and the national
cconomy goes fur bevond its declining shares in total output. value added. and
employment. Noless importantis the fact that the Tarnyis less and less i locus of
entreprencurial decision making. As cconomicdevelopment progresses. anincreasing
number of decisions originally taken at the furm level are transterred to either the input
supply or to the foo processing sectors. Process and product innovations are both too
big for farmers. Inasense, the farmer becomes more and more the peripheral executer
of decisions taken outside the farm sector. Research and development of new products
and processes are simply out of the tarmer’s reach. Farmers could have some aceess
through the public sector, bat the public sector in Italian agriculture has been
particularly weak in research and extension. Technical assistance to farmers s
increasingly done by the very same commercial firms selling inputs and/or buying
outputs. This is obviously not without many advantages for farmers, but clearly they
become less and less free. independent entreprencurs. And what happens within the
farm sector is increasingly deter mined and decided outside of it.
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Session Il
Summary

Linking Growth in Agriculture with
Growth in the Rest of the Economy:
Research Policy Implications

Introduction

The Session was introduced with a concise but comprehensive overview by Islam of the
linkages of agriculture 10 the overall economy, followed by an interesting account
prepared by Gorgoni of the linkages of agriculture with a vibrantindustrial sector, asin
the case of Ttaly. While istam framed his presentation from the perspective of the
developing countries, Gorgoni's picture of sectoral linkages was through the lens of a
developed. industrial cconomy.

Italy was chosen by the organizers because that country’s experience illustrates the
nature and dyvnamics of agricultural linkages with the rest of the cconomy at a stage of
cconomic development which many developing countries may experience in the
futurc. Morcover. the Ttaliza experience provides a conerete example of the
interactions of agriculture in regions with widely different factor endowments, and
their interactions with the agriculture of neighboring countries in a relatively liberal
rade environment.

Intersectoral movement of production factors
and the central role of agriculture

Islam’s presentation detailed the pature of the linkages between agriculture and the
nonagricultural sectors of the cconomy. The linkages are many, and they operate
through the intersectoral movement of production factors, labor, and capital, as well as
of goods and services. And at the center of these linkages is agriculture, which in most
developing countries provides the principal source of national income, employment,
and foreign exchange. Inturn, these resources are mobilized and channeled to support
growth in other sectors of the cconomy.

In addition, Islam defined two types of intersectoral linkages involving agriculture,
consumption linkages, and production linkages. The consumption linkages of

agriculture occur when income generated in the agricultural sector is spent on a variety
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of manufactured consumption goods, aswell as onservices such as housing, transport,
education, health, and personal services of all tvpes.,

There are two types of agricultural production linkages. Forward production linkages
involve processing, marketing, distribution. and the further fabrication of agricultural
goods for use in the nonagriculiural sector. The trade and commeree sector in
developing countyices, especially in rural arcas. is predominantly engaged in the
marketing and distribution of agricultural commoditics. The higher the stage of
industrialization, the preater are the forward production linkages for agricultural
products *hat are processed and fabricated in the domestic sector.,

The backward production linkages of agriculture arise when industrial inputs such as
fertilizers. pesticides. irvigation cquipment. and mechanical cquipment to grow and
transport agricultural commaodities are used by the agricultural sector. At lower levels
of agricultural development. the pereentage of such purchased inputs in agricultural
production is rather ow. However as agriculture is modernized over time, the
proportion of purchased inputs to total 2ross outpul rises,

Thus in countries where agriculture cither accounts for a large pereentage of national
income or provides a major source of employment, the growth linkages generated by
agricultural development are likely to be high because the impact on the tal cconomy
through consumption and production linkages is likely to be high, Consequently,
technical progress in agriculture leading to inereased production and higher income in
the agricultural sector stimulates overall growth,

Thissupports the carlier argument of Schuh (Session I) that the benelits of agricultural
rescarch should be sought more widely in the ceconomy. rather than from the producer
side alone. to provide a sounder basis for agricultural research poliey.,

Linkages of agriculture in an export-led industrial economy

Gorgoni provided the backdrop tor Ttaly’s recent agricultural history:

» alimited resource base at the farm level with relatively small farms, and for the most
partsloping, marginal land, particularly in the south:

ncereasing open competition from its agriculturally better-organized and better-
endowed European neighbors:

development unfolding in the context of regional dualism running roughly parallel to
asector dualism -~ the industrial north versus the agrarian south,
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Emerging prostrate from the Second World War after decades of isolation, Italy had
no recourse but to openits door to international trade as the only long-run option fora
country so poor in raw materials and energy sources, and in such dire need of
modernization. This liberal trade policy was reinforced and made more formal when
Italy joined the European Community. which was established by the Treaty of Romein
1958. The sirategy proved highly successtul, and within 20 years, export-ted
manufacturing growth rapidly changed the structure of the Ralia cconomy.

The industrial success accentuated the north-south economic disparitics, measured in
terms of farm productivity, share of agriculture in employment, labo productivity,
and ratio of value added in Tarming to value added in food processing. Intersectoral
linkages in Iskam’s presentation for the most part reflected the dominant flows of
growth-inducing potential from agriculture to the nonfarm sector. In Gorgoni's Italy,
the roles were reversed. Agriculture was at the receiving or responding end of the
initiatives generated by industry. Gorgoni deseribed changes in consumption patterns
from bread and pasta to dairy, livestock, and fruits as a consequence of per capita
income growth: the development of greater value added in food processing as a
response to changing demand, as well as from direct influences of industry: and the
massive outflow of Tabor from agriculture to industry. He spoke of the “difficult
exchange™ of agricultural labor for industrial inputs between the fwo sectors.

Among all these, Gorgoni concluded that the opening of a massive urban market for
the initially abundant farm labor was the most pervasive linkage between agriculture
and industry in the Italian cconomy. The outmigration of labor from agriculture,
however, occurred notonly to the industrial Italian north, but also to other countries in
Lrurope.

Intersectoral linkages and a balanced growth strategy framework

As a guide for the discussions, two questions were posed to the working groups:

« Considering intersectoral linkages in developing countries, what are the most
important bottlenccks hindering agriculture from contributing to the growth of the
cconomy, and those hindering other sectors of the ecconomy from contributing to
agricultural growth?

+ What are the necessary development policy and rescarch policy actions?

Islam’s initial observation that the intersectoral linkages of agriculture are many and

varied proved prophetic as cach of the five working groups came up with a different
framework for systematically looking at intersectoral linkages.
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Onc working group, however, felt obliged, before deliberating on the linkages and
bottlenecks, to place these linkages in the context of the overall process of structural
change taking place in the ceconomy. For this purpose they found the balanced arowth
process and input/output relationships to be useful conceptual bases for their
discussion.

The working proup emphasized the need 1o recognize that several key macero variables
determine the context within which the exchange between agriculture and industry
takes place. Fiscal, monctary (particularly exchange rates). and witge policies
determine the level of activitios and relative prices for production factors and goods.
The frequently cited problem of bigs againstagriculture often finds its roct causes in
the policies that govern these macro variables, Marcover, the urban bias is often
reinforced with excessive infrastructure and services for towns and cities relative to,
and at the expense of . the rural arcas. and by foad price policies that turn the terms of
trade against agriculture.,

The consistent bias apainst agriculture that the working group identitied as o problem
in many develeping countries suggests a clear lack of intersectoral policy and lack of
political commitment o a balanced grewthstrategy. which by implication the working
group thought appropriate to the conditions in many developing countries,

Thisissuc of balanced growth and intessectora’ competition for resources was referred
to by Iskam in the plenary when he observed that “resourees are predominantly
realized from the agricultural sector. which in the carly stages of development is
nevitable.™ Iskam continues. “what is critical is whether the resources so mobilized in
the agricultural sector are invested within thatsector to anextent that is commensurate
withits needs and the opportunities it provides for profitable investment. ™

Bottlenecks and Impediments to Intersectoral Linkages
Consumption linkages
As noted by Islam, the consumption linkages of agriculture in developing countries
— creating a market for nonagricultural consumption goods and services ~ are in
practice stronger than the production linkages. The discussions saw two bottlerecks to
the further exploitation of these consumption effects in many developing countries:

* unsatisfuctory or low purchasing power of fariners:

* uncequal distribution of income within the rural community,

106



Obviously there will be little consumption spllover to the rest of the economy if
farmersin general have low purchasing power. The second concern, the inequality of
incomue distribution Gs a constraint to agriculture’s potential to coniribute to the total
cconomy via consumpticn, iollows Islam’s observation that as agricultural incomes
expand, a higher proportion is spent on nonfood goods and services. As such, poorer
farmers tend to spend more of their household incomes on food, and therefore, thei
consemption cffects on the restof the economy are limited. On the other hand, middle-
and high-income farmers tend to spend more of their additional income on nonfood
goods and services, and therefore. their spending patterns stimulate more growth in
other sectors.

forward produciion linkages

“The forward production knkages consist basically of processing, marketing,
distribution. and the further fabrication of agricultural goods for use in the
nonagriculturalsector.” This guote from Istam’s paper emphasizes the range and scope
of agriculture’s forward production linkages. and also the working groups’ common
recogniton that agriculture’s role goes bevond heing @ primary supplicr of food and
raw materials.

The botdenecks orimpediments cited by the working groups includeo:

< irregular supply and quality of raw materials:

lack of appropricte processing techaology '

» underdeveleped mearkets. poor or nonexisting marketing channels, including lack of
organized market information:

« inadequate storage facilitios:

« lack of incentives to rural entrepreneurs;

lack of skilled manpower and entrepreneurial skills;

policies which favor food imports;

generad fack of incentives to domestic processing of agricultural products.
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Backward production linkages

Agriculture’s potential to create a demand for Tertilizers, chemicals, equipment and
machinery, and other production inputs and se rvices lrom the other sectors of the
cconomy is constrained by:

inadequate supply and high costs of inputs due to poorly developed input industries,
overprotection, and undeveloped product markets:

inappropriate inputs and equipment and technologies which do not meet the scale,
lactor endowments, and technical needs ol agricultural producers;

low investments and low capital formation in agriculture;
+ inadequate extension services.
Development and Research Policy Actions

Need for a framework for intersectoral policies —
A balanced growth strategy

One working group advanced a framework for studying intersectoral policies and
argued that a balanced growth stratesy was crucial for developing countries. In the
absence of a framework. policies will be fashioned piccemeal to address na=row
sectoral coneerns, to the negleet and detriment of desirable intersectoral
complementarities and linkages.

While the mobilization of resourees out of agriculture to stimulate the rest of the
cconomy may be inevitable in the carly stages of industrialization., the process should
not put into jeopardy the ability of agriculture itsel? to sustain its own growth and,
therefore. its capacity to get the rest of the cconomy moving. A balanced growth
strategy presupposes a careful balancing of the needs of the different sectors, including
agriculture. and should act as a brake against the pendulum swinging excessively in one
direction.

Consumption linkages and equity in agriculture

Although consumption linkages were described in the plenary as exercising a greater
impact on the economy than production linkages in the present context of many
developing countries, only two major policy issues appear to have emerged in the
discussiotis. First is the need to improve the purchasing power of producers, and
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second, the need to address the inequality of income distribution in the rural
community.

The first concern overlaps and is partly addressed in the previous section, which
advanced the need for a balanced growth strategy to curb the excessive bias of
governments against agriculture, and thereby improve the domestic terms of trade for
agricultural producers.

The second concern goes back to the statement by islam that the magnitude of
consumption effects of agriculture depend partly upon the distribution ofincome in the
rural arcas. especially the distribution of the incremental income that acerues to
various farm families. He argues that middle-income farm families demonstrate the
most desirable pattern of houschold expenditures because they tend to spend more on
labor-intensive, domestic, nonfood goods and services.

Unfortunately the working groups that raised the issue of unequal distribution of furm
income did not follow through on this point because the argument is susceptible to a
number of different possible conclusions. For example, does this imply a policy
objective to shift the majority of producers who are small and poor as fast as possible
into the ranks of middle-income producers? Or does this suggest, more narrowly as a
matter of strategy. given the usual constraint o limited resources, a policy of focusing
on those small poor farmers who have the most potential to become middle-income
producers?

Production linkages and development policy actions
The development policy actions to strengthen forward and backward production

linkages have so much in common that they are more casily treated together. The
policy actions suggested by the working groups included:

improvement of rural physical infrastructure: farm-to-market roads. communica-
tions. rural clectrification, transport, and storage facilities:

« improvement of rural institutional infrastructure: development of factors and
product markets, including improvement of market information systems,
strengthening credit and other financial intermediaries, promotion of farmer
organizations, and improvement of research and extension delivery systems;

« provision of technology appropriate to the scale and factor endowments of
producers: appropriate processing, storage. and transport technology for
agricultural products. as well as appropriate input technologices
~ suitable equipment ane farm inputs:
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* promotion of rural-based ente: prises: domestic processing of agricultural raw
materials, rural manufacturing industrics — cottage, small-scale, and light
industrics — and rural services such as retailing of farm equipment, housing, and
transport;

human resources development: training rural entrepreneurs, training skilled
manpower for rural industries, and overall improvement of rural education
opportunities.

Research policy actions

Need 1o develop social science research capacity on the intersectoral linkages of
agricelture. The long research action agenda brought out by the working groups
collectively pointed out the need to better understand the nature and dynamics of the
intersectoral linkages of agriculture. One working group noted the tendency of
research in most developing countries to take a rather “narrow view and not
adequately cover the linkage aspeets.™ Thus the first priority was the need for social
science and policy rescarch capacity on the broad interactions of agriculture with the
rest of the cconomy,

Specificresearch priorities. The broadening of the rescarch agendatoinclude research
on the linkages of agriculture opens up an array of rescarchable topics. One working
group described this broadening as a research agenda on the whole food chain, from
the goods and services that gointo agriculture, to primary production itself, and the
processing, handling. and distribution of agricultural produce.

Inrelation to consumption linkages, the following priority rescarch topics were
identified:

Causes und origins of policy biases against agriculture — this concern reinforees the
main theme of the previous session, but in the context of low consumption effects from
agricultural producers duce to the systematic discrimination against agriculturs.

Impact of agricultural income distribution 1o overall cconomic growth — the summary
data presented by Islam on the impact of rural incomes on consumption linkages in a
few countries need to be further validated in specific countries, hence the general
interest to do similar studies in many countries as formal bases for policy. This research
willinclude surveys of rural houschold incomes and expenditures, and their patterns
among different income classes.
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The research priorities associated with production linkages — these included social
sciences (including economic components), as well as natural sciences and agricultural
engincering dimensions.

Impact of rural physical infrastructire on productivity of agriculture per se and the
magnitude of its linkages — while the need for more and better rural physical
infrastructure to support agriculture is generally understood and aceepted. the data
from IFPRI's work in Bangladesh, which was presented very bricfly in the plenary,
impressed many participants as the kind of evidence that agricultural rescarch systems
in developing countries should use to support the claims of agriculture for its fair share
of investments ininfrastructure. It can be demonstrated that the benefits from rural
infrastructure acerue not only from agricultural productivity, but even more so from
agriculture’s expansionary impact on the rural cconomy.

Researclt on markers - the discussions on the markets for goods and services that flow
into agriculture and the markets for agricultural produce, particularly those that
involve further processing. stimulated a broad coneern for market research on the
factors of production. including lund. and products and services associated with the
whole food chain. This will include studies on marketing channels, associated costs,
and tarmers’ needs for better and more timely marketinformation. The opportunitics
for developing regional markets were also pointed out.

Research on appropriaie technologies  this need was prompted by several remarks
made in the working groups on the general fack of processing as well as input
technologies appropriate to the scale and factor endowments of the farmers. Some of
the more specific .ems mentioned included:

« more rescarch on processing, storage. handling. and distribution of agricultural
produce:

+ more relevant research on inputs: chemicals, machines, and equipn-ent adapted
to the needs of producers:

closer tinks between NARS and cottage and small-scale industries and other
agricultural enterprises.

Rescarch on rural enterprises and rural entrepreneurship — the rescarch agenda will
likewise includz studies on the industries and enterprises linked with agriculture. More

specifically this will entail studies on:

+ on-farm and off-farm employment:
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+ skilled labor demand by intermediate industries:
+ labor-intensive rural industries;
» rural retailing as a major service industry;

+ promotion of entreprencurial activities, enhancement of entreprencur skills, and
skilled manpower needs:

credit needs of rural industries.
Research orientation and strategy

Research on growth centers and rarget sectors. One workin £ group came out very
strongly for a rescarch strategy to design research and development around the related
coneepts of regional comparative advantages, growth centers, and target segments of
the farming populaticu.

At first glance. this appeared to go beyond the session's immediate topic. However,
when one considers the broadening of the research agenda suggested by these
deliberations, there seems to be aneed to focus on specificissues that will contribute (o
policy objectives as opposed to other competing rescarch coneerns.

NARS collaboration with other institutions in addressing intersectoral linkages
issues. Finally. one working group sounded a note of caution by recognizing that many
of the rescarchable problems mentioned may be beyond the capacity and comparative
advantage of many NARS. Thus the working group believes that the NARS should
make every effort to interact with other research groups, such as those in planning and
finance. in the national universitics and in the international community, which are
better able to tackle these issues.

Morcover some of the new technology generation requirements may be beyond the
capacity of some NARS. particularly the smaller NARS. Similarly, the NARS as a
matter of strategy. should seek every opportunity 1o solve common problems
conperatively with other NARS, and to explore prospects of transferring and adapting
technologics developed by other NARS which may be further alongin the agricultural
modernization process.
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Sustainability of
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The Agricultural Sustainability Issue:
An Overview and Research Assessment

Harold O. Carter
Department of Agricultural Economics, and
University of California Agricultural Issucs Center
Davis, California, USA

Introduction

There is a growing and diverse literature based on agricultural sustainability —
concerning its meaning, relevance as a concept in agriculture and development, and
applicability for research planning and extension activities. Some confusion comes
from the fact that the term has intellectual (and emotional) roots from different
disciplines where itis used ina variety of contexts (Brown etal., 1987).

By way of introduction, [ discuss several meanings of sustainable. then, of agricultural
sustainabiliny, followed by alook at our current agricultural system and what the
impetus is to change it. Then. Treport the state of the art in research en low-input,
sustainable farming systems and consider what impediments there are for fariners to
change from current agricultural production systems. Finally. T conclude by looking at
the agenda for change and note that any transformation is more likely to be gradual
than abrupt.

Perceptions of ‘sustainable’

Sustainable to some means survival — barely hanging on. A subsistence-level or
sustenance-level livelihood is endured by much of the world's population.

The term sustainable has long been used by resource managers with reference to the
maxinum harvesting of forests or fisheries consistent with the maintenance of a
constantly renewable stoek. The same coneept applies to the optimal use of a
groundwater aquifer. Sustainability is the steady state when what is being used
(harvested) is continually replaced.

Sustainability has been defined by some in terms of carrying capacity (i term
developed by population biologists) -~ the maximum population size that the
environment can support on a continuing basis. As one would expect, caleulation of
carrying capacity for socicty on a regional or global basis is exceedingly difficult
because “quality of living™ must enter the equation.
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Lester Brown (1981) sces a sustainable society as enduring. self-reliant, and less
vulnerable to exterral forees, He optimistically asserts that this can be accomplished
with regulations, cfficient use of resources. conservation, and a stationary, dispersed
population with less affluent lifestvies.

Conventional cconomic theory has a more neutral outlook facking a direct counterpart
tosustainability. Given the proper social discount rate. resourcees, properly priced, can
be allocated efficiently to vield their highest return over a specitied time horizon.
‘Technological innovation is an mtegral part of the theory dispelling great coneern for
natural resource exhaustion and for the environment's potential degradiation. Henee,
with occasional technological breakthroughs, population growth is not inconsistent
with cconomic growth, nor with dynamic market equilibrium., Distinguishing
between public and priviue costs is a Key problem, however, in dealing with
environmental degradation,

The concept of agricultural sustainabili Ly

With this general discussion as background, we turn to the coneept of agricultural
sustamabilitv. Other terms for agricultural sustainability include alternative,
regencerative, low-input, ceological, cnvironmentally sound, and even organic
agriculture. These terms are used by people interested primarily in alternative systems
of farming that will feed expanding populations while minimizing potential negative
cffects, whatever they might be. Defining the negative effects essentially separates or
categorizes the various proponents ol sustainable agricultural systems. Some groups
put primary emphasis on minimizing environmental damage and degradation,
Sustainabaity becomes ilmost synonymous with stewardship of the carth. Others want
mainly to perpetuate a rural COMMUNILY system: community sustainabifity or
maintaining viable rural communitios becomes almosta goal initself. Stll others
eqrate agricultural sustainability with food sclf-sutficiency while minimizing costs.
Many advocate i enerpyv-conservation agriculture - so much so that clliciency of the
SYStens s measured exclusively in terms ofenergy use. People require both safe food
and water, whichin turn, proponents argue. require an agricultural system that can
operate ad ifinitum with only meager dependence on inputs external to the farm,
Thus, just as the term sustamnability has differing dimensions in various contexts, the
agricultural counterpart has social. ceological. cconomic, and emotional connotations.,

Harwood (1987) listed the following dimensions of the agricultural sustainability
concept. important for both the developed and developing world:

» The time dimension. Farmland preservation and soil conservation continues over
centuries toward distant horizons,
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Social sustainabilitv. The farm family and traditional rural community are believed to
be able to endure over time, even with changes in the general farm cconomy.

« Economic sustainability. The farm unit is expected to remain cconomically viable in
the long term; smallness and diversification are emphasized.

o Maintenance of soil and genetic resource bases. A diversificd gene pool is a buffer
necessary for long-term survival.,

« Minimization of environmenta! pollution. The changing human/land ratio means
increasing demand for clean water and reduction of biocides in the environment.

o Lowered use of industrial inputs (fertilizer, pesticides, ete). Reduced agricultural
chemical usage is needed to lessen adverse environmental impact and relieve
demands on the fossil fuel supply.

Tosummarize, Harwood argues that “a sustainable agriculture must make optimal use
of the resovrees available to it to produce an adequate supply of goods at reasonable
cost: it must mecet certain social expectations. and it must not overly expend
irreplaceable production resources.™

Madden (i press). who has written extensively on this subject, gives a slightly more
restrictive definition: “'rhe ideal or normis characterized as a farming system in which
an abundance of safe and nutritious food and fiber is produced using farming methods
that are increasingly sustainable. profitable. and ecologically harmless.™ Madden
doesn’t specifically mention the social aspects of sustainability.

Licbhardt (1987), director of the University of Calitornia Agricultural Sustainability
Program. is more succinet, noting that sustainable svstems tend to minimize the use of
external inputs and maximize internal inputs which already exist on the farm.

Given the heuristic nature of these definitions. it is understood why the paths to
sustainable outcomes are not clearly marked. Douglas (1983), in a conferencee
presentation entitled Sustainabidiny of What? For Whom? notes that even our
knowledge about the limits or break-points of overstressed natural support systems is
very meager. Yt further retiecting on the definitional imprecision of agricultural
sustainability, Douglas asserts (laments?) that “itought to be possible to construct iset
of techniques, institutions, ind public policies that move us toward outcomes that
reflect consistent economie, ccological. and community goals.” He concludes with an
admonition that research scientists must at least try harder to anticipate and minimize
the adverse consequences of potential new technologies and designs.
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The Current Agricultural System

Perhaps before we assess alternative agricultural systems, we should briefly examine
the record of the existing svstem. A succession of new technologies has helped
transform socicties over the Last few centuries from predominantly rural to urban. The
heavy plow was introduced ia northern Furope along with the harness and nailed
horseshoce. resulting in doubling of agricultural productivity with horses over that
with oxen (White. 1962). Mechanical power replaced the horse carly in this century,
resulting in further productivity gains and releasing vast amounts of Land for food
production that were formerly used to produce animal feed. Over the List halfcentury,
the revolution for the developed and. o alesser extent. the developing world has been
in terms of chemical technologics applied to agriculture. The productivity gains have
beenindeed impressive. The next technological revolution is expected to come from
the “new™ biotechnology . particularly recombinant DNA.,

What are the trends in input use sinee the turn of the century? Figure 1 shows the
dramatic downward trend in nonpurchased farm inputs (i.c.. those produced on the
farm) and the upward trend in purchased mputs (the fertilizers, pesticides., cquipment,
machimery, hired labor, cte.). Daberkow and Reichelderfer (1988) caleulate that since
1900. 1otal production expenses in the United States have grown lrom 43% to over
S80% of gross farm income. Between 1930 and 1985 . manufactured inputs. interest and
capital related expenses as ashare of total production cost almost doubled (from 22%,
0 42% ) whereas Labor and farm-origin mput expenses declined from 32% 1o 34% |
Similar trends are found in other dey cloped regions and in the developing countries
with the greatest productivity gains. Sustainable systems that tend to minimize the use
of external inputs and maximize the internal mputs that already exist on the farm must
find away to reverse these near century-old trends.

Relative prices are an miportant tuctor in farmers” decisions to shift 1o (or from)
energy-intensive production. Daberkow and Reichelderfer ( 1988) explored price
relationships between various chemicals and other substitute factors. During most of
the Tast four decades. both farm wage rates and the price of farm machinery increased
ata faster rate than farm chemicals (Figures 2 and 3). These data show that
agrichemicals became relatively less expensive over time: fertilizer and pesticides
became cheap substitutes for competitive factors and were attractive adjuncts to
complementary factors. Thus, price incentives have contributed mmportantly to
increased chemical usage in the postwar yvears: these high chemical application rates
have been only slightly moderated recently. due in part to declining product prices.
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Figure 1. Indices of farm purchased and nonpurchased inputs, United States,
1910-1985
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Figure 2. Ratios of fertilizer and pesticide price indices to the farm wage rate index in
the United States, 1950-1986
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Figure 3. Ratios of fertilizer and pesticide price indices to the tractor priceindex in the
United States, 1950-1986

1.6
- Pesticide/Traclor

1.2 1

\

NN

a9 | Fertilizer/Troctor .\/\\\

08 : -—\R

Q7 j

66 77—

Y T T T
1965 1968 1871 1974 1877 1960 (I3 1686

Rotio

SOURCE: Daberkow and Reichelderfer ( 198%).

This conventional agricultural system that has relied heavily upon purchased inputs of
fertilizer, pesticides, and other energy-intensive factors is considered a suceess storyin
terms of traditional measures of output and productivity (Figure 4). The food crises
and regional famines that have occurred periodically throughout history have not been
from luck of global agricultural procuction capacity. Better distribution of the
abundance remains a kev social and cconomic challenge,

This century began with a world population of around 1 billion. It is projected to end
with close to 5 to 6 billion people. Yet. the Malthusian prophesy remains unfulfilled
largely because of a succession of new technologices that have continually expanded the
productive capacity of the global food and agricultural system.

Before the recent drought, U.S. overcapacity was about one-third of reeent annual
production of corn, wheat, and rice and about 10% of total annual dairy production
(U.S. Council of Economic Advisors, 1987: 147-178). But, in contrast with carlier
decades. the current overcapacity extends far beyond U.S. borders to most of the
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Figure 4. Farm productivity: Index of output per unit of input, United States,
1950-1985
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developed world. During the 1980s, world stocks of sugar have risen 45% ; world butter
stocks amount to about one-third of total annual consumption. World wheat stocks
held by major exporters had increased by two-thirds between 1981-82 and the end of
1985-86. During this period. the U.S. share of world wheat stocks increased from 50%
1062% _the equivalent of two years of domestic consumption. Atthe end of 1986-87, it
is estimated that the United States held about three-quarters of the world stocks of
coarse grains, which represents about one year's domestic consumption. Admittedly,
the growth in stocks reflects in part the policy choices made by developed natiors to
protect their farmers from the realities of the world market: yet they also attest to the
productivity success of the conventional agricultural system.

And the current abundance is not a phenomenon seen only in the deveroped countries
butin parts of the underdeveloped world as well. Avery (1988) shows that many
developing countries are participating in the global expansion of agricultural output.
He cites the dramatic turnabouts in India, China. Bangladesh, and Indonesia that
defied some experts.” India, for example, was characterized two decades ago as a
hopeless “basket case™ by the Paddock orothers (1967) in their book, Famine-1975! in
the 1980s, India has sold wheat surpluses abroad. Only very recently — since the late
1970s — China has made a great agricultural leap forward and now competes with U.S.
farmers on cotton and grain export markets. Similarly, Brazilian soybeans and
Argentine grain are now marketed internationally. The Green Revolution that has so
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Table 1. Growth rates for agriculturai production

Growth rates (pereent per year)

Region' 1951-60 1961-7() 1971-80) 1980-84
Developed ceuntries 2.5 1.9 1.8 1.1
Developing countries 3.1 2.7 3.2 3.0
Latin America 3.3 2.7 3.5 0.0
Mexico 5.3 4.0 2.8 - 1.0
Brazil 5.1 2.7 4.4 1.7
Araenting 2.0 2.1 4.4 0.5
Middle East 4.2 3.0 3.8 -0.6
South Asia 3.3 2.5 1.8 1.5
India 3.4 2.1 2.4 2.4
Southeast Asia 2.8 4.2 4.6 2.3
Last Asia 5.1 4.4 4.7 ~().2
Indonesia 2.9 1.7 4.2 4.2
Peaple’s Republic of China 1.7 2.0 1Y 5.2
Africa? 2.0 3.0 I.1 1.6
Sub-Saharan Africa? 3.1 2.2 1.5 1.7

SOURCE: USDA (1981 and 1983),
[ Comntry groupings ase as defined by the U.S, Department of Agriculture.
2. Excluding South Atrica.

greatly increased the world's grain supply. and applications of biotechnology to plant
and animal agriculture, promise more.

Onanaggregate basis. worldwide. there has been an upward trend in food production,
both on an absolite and a per capita basis. Total food production doubled between
1950:and 1984, vielding a yearly compound growth rate of about 2.6% . Perhapsit is
morce revealing and of some coneern to view food production growth rates
incrementally over time (Table 1), In the developed regions, growth rates cach
succeeding decade have been falling consistently since 1950. The developing countries
show considerable variability over time with an overall long-term rate close to 3% . The
aggregate performance of the developing countries, however, is enhanced by the
strong growth in a few large regions — the People’s Republic of China, India, and
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Indonesia. Mcanwhile, growth rates in Latin America, the Middle East, and clsewhere
in the developing world have dropped markedly. Given these declining growth rates in
the developed and much of the developing world, a closer examination of the current
intensive svstem of production in terms of long-term suceess in meeting needs may be
required.

What Is the Impetus to Change Our Cuirent System?

Thus, despite the impressive picture painted of productivity gains under the current
agricultural system and the hopes for continued or even expanded growth as expressed
by Avery (1988) and others. the rate of increase in food productivity has been
diminishing (Table 1). Does this portend some approaching capacity limits to
productivity gains from high-tech agriculture? What other concerns about
conventional production technologies in farming for developed and developing
countrics arc being raised? A list includes the following:

Groundwater contamination. Groundwater contamination oceurs from the leaching
of agricultural chemicals and by-products into the underground aquifers used as a
source fordrinking water. In the United States, residues of 17 different pesticides have
been detected in groundwater in 23 states (EPA L 1985). About one-third of all U.S.
counties are vulnerable to groundwater contamination by pesticides (Nielsenand Lee,
1987). Some data indicate pesticides in the drinking water of over onc-fourth of the
people in Towa (Crosson and Ostrov, 1988: 13-16). California’s Proposition 65, the
Safe Water and Toxic Enforcement Act of 1986, holds industries, including
agriculture, direetly accountable for their use of chemicals that can cause cancer, birth
defects, and sterility.

Food safety — Pesticide residues on agricultural commodities. A number of recent
consumer attitude surveys have revealed that pesticide residues are judged to be a
scrious hazard to health (Food Marketing Institute, 1987: 32). In fact, many consumers
tend to be more worried about pesticides than about hazards that food safety experts
feel are much more serious (¢.g.. fats and cholesterol, microorganisms) (York, 1987).
There has recently been aspate of publications on the subject, attesting to — or raising
— the concerns of U.S. consumers. Among them: Leaching Fields (California
Asscmbly Office of Rescarch, 1985), Regudating Pesticides in Food: The Delaney
Paradox (Na onal Rescarch Council, 1987), Pesticide Alert (Mott and Snyder, 1988),
and The Invisiwle Diet (Price, 1988). The University of California Agricultural Issues
Center sponsored a vear-long study looking at all the ways various agricultural
chemicals find their way into our food supply. what the risks are, and what should be
done about it.
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The health and safety of farm workers. There is more definitive knowledge about
pesticide-related illness among farm workers. Many argue that worker safety is of a
higher priority than food safetyin reference to agricultural chemical usiige. Quating
Donald Kennedy (1988). president of Stanford University: = careful look at the
problems of occupational health and problems of consumer health reveals that thevare
notthe same. Persistence is important feature of pesticide risk to consuniers: but the
oceup Lonad threats to production workers., apphcators and agricultural ficld workers
relate much more o immediate toxicity. Thus the organophosphate insccticides. it
properreentry times are not observed. constitute major occupational hazards - but
owing to their rather quick dearadation they are not the major problems for
consumers.” In Calitorniain 1986, 1,065 cises of pesticide-related occupational illness
were confirmed by the state nearlyalt were among agricultural workers (Stimmann,
[O8S),

Wildlife and natural species endangerment. Fovironmental contamination from
agricultural chemicals has in some areas caused direct harm to certain wildiife species
and indirectly affected others that prevon those who tend to accumulate residues in
their tissue. Cacek (1985, cited by Crosson and Ostrov. 1988) ties the estimated 404,
to SO decrease in wildlife population in the midwestern states from the mid-1950s to
the mid- 19705 mea Taree part to the inereased wse otagricultural chemicals. Legistation
specially restricting agricoltural chemical use in known habitats of cndangered species

his been enacted,

Increasing costs of production to farmers. The severe recession experienced by
Barmers i the tirst hall of the 19808 has aceentuated the need for cost-reducing
technologies which provide fess reliance on purchased farnn inputs. For example.in
California. costs ol pesticide purchases and applications for speciality crops may be as
muchas 207 ot total direet costs for aseason. One Calitornia grower (Sills. 1988: 100)
whohas tarned to organic Frming reports: “itappeared to me that we were spending a
lotof money to produce crops that were in oy crsupplyoand using a gt deal of
high-priced chemicals to do o, In rice and almond weed control, it seemed that T was
seleeting for the weed that was hardest 1o Killand invariably that Last weed required
the highest-priced herbicide to control it Pestresistance to chemicals that have
worked well in the past is an mercasingly serious probicem,

The ULS. Congress ereated and funded o new research and education program as part
of the 19SS Food Security Act. Known as Tow Input/Sustainable Agriculture (LISA).
this program funds rescarch and education actvities that are intended to improve
profitability of low-input Farming alternatives,

Dwindling supplies of important resources. Ancencergy crisis in the carly 1970s and
books and reports in the vein of Limirs of Grawil (Meadows et . 1972y drew
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attention to the scarcity and capacity limits of important nonrenewable resources and
their relationship to population growth and affluence. Lester R. Brown (1988) writes
in The Vulnerability of Oil-Based Farming that* Agriculture is over the barrel. ... The
world-wide practice of boosting crop output by using more energy-intensive inputs will
make agriculture more dependent an oif ata time when oil supplies are diminishing.™

Recently. in the face of mounting commodity surpluses. U.S. farm legistation has
taken a conservation posture. The 1985 Food and Security Actinctuded provisions for
4 conservation reserve program, a conservation compliance requivement. and
sodbuster and swampbuster programs: all aimed primarily at reducing soil crosion,
The World Bank is also bringing environmental concerns to the center of ity
policy-making agenda with the creation of a new Environmental Departmentoverseen
by the vice-president of policy, planning, and rescarch (AAAS. 1988). President
Sarber Conable said in his reorganization speech that “sound ccology is good

ceconomies.”

What Do We Know about Sustainable or Low-Input Systems?

What do we know about alternative systems = ones that meet some criteria of
sustainability or “regeneration™? Are alternative production systems ready for
adoption in both developed and developing countries? The shortanswer is that the
number of experimentally designed. empirically replicated studies on sustainable or
low-input farming systems is very limited. compared to those on conventional
methods. Ten vears ago information was almost nonexistent.

The last few vears show increasing evidence of rescarch and extension activity dealing
with virious aspeets of Tow-input systems in most every agricultural rescarch institution
(Madden. in press: Licbhardt, 1987 Painceelot, 1986: Reichelderter, 1987). Many are
comparative analyses. some using replicated experiments, whole farms. and
side-by-side fickd comparisons, Farming practices in the castern and midwestern
United States have received the greatest attention nationally with relatively little work
done for specialty crops in the irrigated western states. An important pointis that
requirements for any farming system. including low-input. vary between countries,
hetween regions, and even from farm to farm. Thus, much of the rescarch so far on
alternative farming systems is based on case studies that are only suggestive of possible
outcomes but difficult to generalize.

Madden (in press) indicates that surveys of farmers and visits to farms where various
low-input farming methods are used have provided insights regarding the profitability
and potential for widespread adoption of these methods. Madden also stresses the
need to consider the adoption of low-input technigues on a long-term basis to realize
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the full benefits, The complexity of tailoring a system to unique on-farm conditions
requires time and considerable management skill.

Some of the alternative, low-input methods being analyzed include the use of natural
enemies or biological control agents: appropriate field selection: changes in land
preparation. irrigation, tillage, and sanitation practicessimproved timing of rlanting;
and choosing resistant variciies, Attemptsare made to substitute renewabtc sources of
soil nutrients such as manwures and legumes tor chemical fertilizers. partially orin total,
Any of these changes must be considered in the context of the entire farming systean.
Case studies show that. under particular conditions. low-input svstems can result in
cconomic returns close or equal to what can be realized with conventional farming
methods. Inmost cases. the farmer is substituting land, labor, and espectally,
management. for chemical inputs. The extra management/experience is emphasized
by Madden (in pressy who claims that if farmers choose (or are foreed by regulatory or
other pressures) to switch abruptly from chemical-intensive to certain kinds of
low-input farming methods. mitially their vields would probably decline sharply.,

Studies of low-input methods often emphisize the cost/benefits of adopting a
particular farming method as it relates to the enterprise {e.g.. rotation effects on corn
vicld). Yet, proponents of sustainable systems contend that the effective “system™
boundary usually includes the entire farm or management unit, its crop and animal
mix. the crop rotation or sequence and the flow of materials through the system over
tiine. Licbhardt (1986) points out that « systems analysis is required and that analysis
must mvolve not only the inputs and outputs ol the agricultural process, but the
environment at Large (physical. cconomic. stitutional) and the interaction among
these many components. Few studies are setavailable that address such complex
nterrelationships on the whole farm for low-input practices.

Integrated pest management

Integrated pestmanagement (1PM) is an approach that has achieved notable suceess in
numerous regions and with a variety of crops ~ and falls within the rubric of low-input
agriculture. The strategy is to use a combination of biological, physical. and chemical
controls, habitat modification techniques. and “whatever works™ to cconomically
reduee pest damage and minimize chemical use. Progranis have been developed for
corn. cotton. alfalfa. sovbeans, grapes. apples. almonds. peanuts, and tobacco. to
mention a few. In many cases. farmers are able 1o reduce and sometimes climinate
pesticide applications that would be routinely used under conventional systems. And
what is most important tor widespread adoption, IPM practices are usually profitable,
particularly when properly applied to cropping systems and regions where high rates of
pesticides are normally used. As with other low-input practices, IPM calls for careful
multidisciplinary analysis at the rescarch level and more sophisticated ana skilled
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management and more information at the farm level than is required for conventional
or traditional farming.

A systems approach to research on alternative agriculture

Most proponents of low-input systems argue for orienting at least part of the rescarch
and extension activities around multidisciplinary teams who use a “systems approach.™
The whole-farm (and its environment) analvsis requires the joint etforts of rescarchers
and extension specialists ing for example  agronomy. soit and water sciencees,
entomology, anmimal science. engineering, and agricultural cconomics.,

Table 2 illustrates the muny factors = genetic. environmental, agronomic, ind
cconomic — which determine the specific tvpes and amounts of pesticides needed fora
particular crop.in a particular field. i a particuliar season. A multidisciplinary team
etfort and much individual consultation with users are required. Since most
agricultural universities are organized around disciplinary departments and incentives
within these departments are related mostly to individually published results within a
specialty, considerable reorganization may be needed to mount a serious rescarch/
extension eftort to understand and apply low-input agricultural systems.

Table 2. Factors influencing changes in pesticide use

Genetic Environmental Agronomic Economic/Policy
Crop species Location Cropping Management
Viriety Chmate pattern systemon farm
Pest Year-to-vear Planting date Consumer demand/
resistance changes Irrigation marketstructure
Chemical Sail methods Relotive costs of
resistance Water Field selection control practices
Pest populations Tillage Regulations and
and inoculum farm progrimms
levels Farmers beliefs
Beneficial and attitudes
organisms

SOURCIE: Licbhardt (1988).



Thisis not to imply that all low-input methods and options require oply applied
rescarch. The scarch for effective reduced chemical alternatives will require the full
spectrum from basic to applicd rescarch. For example. developing strategies for using
biotechnology against pests requires much basic rescarch before application is cven
comsidered. Products trom biotechnology approaching the marketing stage in two to
seven vears are improved microbial insecticides, pest-resistant trinsgenic plants,
herbicide-resistant transgenic plants. inseeticide-resistant transgenic parrasites/
predators. transgenic bacterta and production of natural antibioticZantiviral agents by
animals. plants.and bacteria (Havenga, 1USS).

Macro-¢ffects of low-inpui svstems: Research needed

Waidle mostattention has centered on the feasibility of low-input svstems at the farm
wevelsquestions about the Larger impacts on the ceonomy (macro-cffects) from
widespread adoption of low-input technologies have been Jurgely ignored by serious
rescarchers, There is only one major study known to me, Langlev etal. (1983)
estimated aggregate supphand aggregate income effects for alte rnative seenarios
companng organic fairming to conventional farming. Under the assumption that all
farms would switch to organic methods. overall supply ofsovbeans, wheat L cotton, and
teed grams would decrease, but the arca farmed would increase. The value of
product.on under the organic seenario would increase dramatically tor all crops but
sovbeans, due to the restmeted supph and an assumed inclastic demand. | Ligher costs
of production would result due toinclusion of marginal knds in the production
process.butnet tarm icome would increase due to the higher value of production,
Phe reduced supply i der the organic seenario would mean o decreise of more than
SO anthe tevel ot exports below that in the comventional production scenario,

Numerous questions have been raised about the methaods. assumptions, and data used
i thisstudy. Quite obvionshv .t this stage . so livde is known about exvpected vields and
costs forlow-inputsystems tor most ULS. cropping situations and the associated price
crfects. thatits results must be viewed with caution. For one thing. new (even
profitable) technologies are never adopted overaght. bu require i considerable
transttion period. Therefore. more gradual adjustments in prices and resouree use
would be associated with any mose toward low -mput tarming. So there is vet little
gurdance other than speculation about the important macro-cffects (¢.g. larmincome.
exports.consumer food prices, and the structure of the agricultural sector) of i switch
in farming svstemss toward a fow-inpu farming svstem.,



Impediments to Change

Cochrane (1979) discusses how an entire technological strategy was forged for
American agriculture based on cheap energy inputs (fuel. fertilizer, and pesticides)
over the period 1920-70.0 The encrgy situation changed in the carly 1970s. but
investments (both in people and machines) consistentwith cheap energy prices remain
largely in place.

The furming structure that has evolved helps explain farmers” reluctance to adopt
low-input or sustainable svstems. For example. ULS. farms,as wellbas their
counterparts in ether developed countries. wend to be highly speciatized. But multiple
cropping svstems and even multiple crop-Iivestock systems are the hatlmark of most
low-input systems. The fixity of the heasy mvestment in equipment and machinery
{and debt Toady of existing tarmvs operating with Soinenuonn poactoes i oy it s
formidable disiny stment would be involved m aswiteh to alternative farming systems,
Also. most farm managers and much of the farm work toree are trained for
conventtonal agricubtural svstem technologios: retraining has its costs and requires
time.

Government progriams that provide incentives tor high-input farming were devised in
ancra ol cheap energyand renain largely intact. The food processing and distribution
svstem lias evobved to complement the current production system and to meet the
needs of masses of people i metropolitan arcas. For example. the premium put on
fruits and vegetables that are cosmetically appealing to consumers makes it difficult to
produce and market prefitably without chemicals.

Farming conditions and practices i peasimt agriculture would suggest an casy
transition to tow-imputssstems (CAlueriand Anderson. T986). Here. greater reliance is
placed on family Tabor. integrated crop-livestock aperations. and polyeualture - all
components of “sustainable” systems. Moreover. farmers in many developing regions
are tocated onsmall holdings of marginal land with limited aceess to capital. eredit, and
markets. prerequisites for conventional agriculturad operations. Yet. Reichelderter
(1987} observes that the trend is towards more. rather than less . use of agricultural
chemicals inthe developing world. Fertilizer application rates are up. with the largest
gains in Asiwhose rates doubled between 1974-76 and 1981-83: the value of pesticide
imports o Asi more than tripled in constant dollars between 1971-73 and T983-85.
Apparenthy,in peasant tairming arcas using low-input practices that have evolved over
cenerations. the prossure 1o boost food productivity via Green Revolution
technologies and turn a profit means a shitttoward the chemically intensive practices of
the developed world.
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An Agenda for Change

Inconclusion, I make two observations. First, [ would argue thatour area of inquiry for
considering change should be broader than the farm production system that has
received so much emphasis. [tis society and the people within it that we want to sustain
over time. Asimportant as the agricultural production systemis to that goal, it should
not be considered as anend initselt or mdependentofother aspects that come together
to define quality of living inits broadest sense. Tt makes little sense to make decisions
atthe production evel affecting the quality of the product if that product cannot be
profitably marketed because of constraints in another part of the food chain. As
agriculturalists. we must give primary attention to the tota! food svsiem = production,
processing. and distribution. That is. we want to consider changes in the total food
system gand not just production) that can meet the growth in food demand and be
consistent with socictal Tong-run food safety and environmental voals.

Second. chemical use andany alternatives to chemical use at whatever tevelof the food
system must be viewed and analvzed in i benefit/eost framework (even though some
currently emphasize only the costside. ignoring the benefits). And these costs and
benefits are notonty those to the farmers usig chemicals. but to consumers and society
as uwhole,

Antle and Capalbo (1986) write of the benefits and costs (o farmers and other food
system participants and to society. Benefits to firmers from use of agricultural
chemicals include inereased vields and reduced pest damage: costs are the additional
outlays for the chemicals and possible hazards in applving them. Similarly, benefits and
costscan be caleulated for whatever chemicals or additives are used at various levelsof
the food chain.including processors. wholesalers. and food retailers. Quantification of
thes e costs/benetits for conventional practices is usually possible because of their
impact through the marketplace: caleulation of costs and benefits for low-input
systems not vetin full operation is much more ditficult .

Consumer benetits of chemical use within the tood systemiinclude possibly inereased
quality and quantity of food and lower prices and inereased availability of perishable
foods over longer periods. Consider the health benefits of having a vear-round supply
of fruits and vegetables available in many parts of the wor'd. Were SO use eliminated
from postharvest grape handling. the ULS. availability would shrink from vear-round
to just over two months (Figure 3). Costs to socicty may include consumer health risks
from residues on crops. exposure of farm workers 1o contaminants, degradation of
underground aquifers and waterways. Quantification of these effects is difficult since
both market and nonmarket evaluations are involved.
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Figure 5. Availability of table grapes in United States markets with and without SO,
fumigation
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SOURCE: Kader (1Y88).

Further, we need to understand what policies are appropriate when social benefits do
not exceed or equal social costs. The impacts of any regulation usually extend far
beyond its intended purpose. And conflicting regulations currently plague the food
industry in the United States.

Increasingly. signals are being heard that our high-technology, energy-intensive
agricultural system has not only not sustained agricultural and food productivity, but it
is causing troublesome environmental problems and exerting pressure on the resource
basc. These concerns have not been translated into quick action and change.
Legislation in the United States has been passed at the state and federal level aimed
mainly at some of the environmental issues. Many farmers do express interest in
changing to low-input practices, but so far they have not done so on a very widespread
basis. for a varicty of reasons — lack of knowledge. risk of decreased profits, or fixity in
existing investments. Farmers can’t be expected to bear all the costs when they can
claim only a share of the perceived environmental benefits.

Agricultural academic institutions are allocating only a small percentage of their
budgets to sustainability or low-input research projects but this is several-fold more
than it was even five years ago. Biotechnology is the current “favorite™ in many
land-grant institutions and s taking a lion’s share of the budget. The U.S. Department
of Agriculture is funding a relatively small program of rescarch and education on
low-input sustainable agriculture but this is infinitely more thanit has been in the past.
My impression is that the fevel of activity is similar in other countries.
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Insummary. we have considerable interest — even deep coneern by some groups — but
no groundswell of support for abrupt action orchange. Nor do we have sufficient
information on the farm, regional., or global impact of such a change. The current
agricultural system evolved over considerable time. and with some “nudging and
pulling™ we can in time tilt it in a different trajectory. As Douglas (19835) stated carlier
—asresearch scientists, we must try harder to anticipate and minimize the adverse
consequences of potential new technologics and designs. The general public must
continue to articulate its concerns and our representitives in government must respond
to them,
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Conservation and Management of the Environment
and Natural Resources in Developing Countries —
Policy Implications for ACP States

W. Treitz and T. M. Narain
CTA
(ACP-EC Technical Centre for Agricultural and Rural Cooperation)
Ede/Wageningen, The Netherlands

Introduction

The relatively short history of international agricultural research has been
characterized by a number of stogans. catchwords, and phrases during different
phases: green revolstion. resource-poor furmer, and recently, the discussions are
dominate by the term susiinabiliy. Alfthese terms were introduced by politicians,
administrators. or other so-called decision makers, rather than scientists. The
catchwords have advantages and disadvantages. One advantage is that such terms
draw attention to urgent problems which may have beenoverlookedor neglected, and
are now being viven high priority inoutlining agricultural policies. and formulating
research and development projects.

The term green revolution, coined approximately two decades ago, made clear that the
introduction of high-yviclding varicties of wheat and rice was not the only factor for
increased production of these two erops, but that a completely new agricultural
technotogy with high inputs of fertitizer, pesticides. and water was required to bring to
fruition the rescarch activities of the International Maize and Wheat Improvement
Center (CIMMYT) and the International Rice Research Institute (IRRI). However,
during the first years of the green revolution, astructural change detrimental to
resource-peor farmers, especially in India. took place. Donor countries and donor
agencies became aware of this problem and insisted that special attention should be
given to problems of the resource-poor farmer in outlining and implementing rescarch
projects. Later on, farming systems rescarch was another attempt to analyze and
understand the problems of a farm in its broad context, and to identify rescarch
projects using this holistic approach.

The disadvantage of utilizing catch phrases is that rescarch managers may take an
opportunistic attitude only to obtain the neeessary funds to match the requirements of

the slogans. They may design rescarch programmes in a manner similar to the
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couturicrs in Paris or Milano who design fadies™ fashion for cach season according to
the taste and zeirgeist of rich international society. Such an attitude is reflected by
statements in the minutes of the report of the Consultative Group on International
Agricultural Rescarch (CGIAR) on the 1988 Mid-Term Meeting, which says that to
provide agricubtural technology which could secure sustamability. “increased flows of
assistance would undoubtedly be sought as this process got under wav™ (CGIAR,
1U88).

However. the term sustainability is not only useful put essential, Definitions of
sustainability in standard reference books are inadequate. and in the context of our
considerations are not very helpful. Only in specific recent publicatiors is the problem
of sustainability dealt with more comprehensively with a more precise definition.

The Brandtland report (World Commission on F'nvironmentand De velopment, 1987)
explamed sustainability:

Sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.

Itcontains two key coneepls:

L. needs (in particular the essential needs of the world’s poor) which should recejve
overriding priority;

[kS]

the idea of limitations imposed by the state of technology and social organization
on the environment’s ability to meet present and future needs,

TACS (1987) detinition is that:
Sustainable agriculture should involve the suceessful management of resources for
agriculture to satisty changing human needs while maintaining or enhancing the
quality of the environment and conserving natural resources.
The Concern about Sustainability
The responsible farmer has always returned to the soil what the crops removed fromit,
either in the form of manure, inorganic fertilizers, or both. Even the resource-poor
farmer practising shifting cultivation has practised. knowingly or unknowingly. a
farming system on a sustained basis for hundreds of years.
However, during the last decades considerable changes have taken place. Most

developing countries have experienced a rapid population increase. As a result, the
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pressure on the land has increased at a rate never before known. Millions of hectares
of tropical forests have been cleared for food production, in most cases without
consideration for ecologically sound agricultural practises after deforestation. The
results are frightening: land degradation, crosion, silting of rivers and fakes, to name
only a few. The stocking rate of animal populations has been augmented ata rate which
in many countries exceeds the carrying capacity of the fand. Shifting cultivation, which
doces not allow the soil to recover after its exploitation, is taking place at an ever-
increasing rate due to land shortages.

As a result of these calamitics, cconomists, administrators, and scientists recall the
theories of Robert Malthus, who at the end of the 18th century, concluded that the
human population has a tendency to increase geometrically, whereas agricultural
production increases in an arithmetical progression. However, this theory appears to
be incorrect.

Fortunately, because of scientific advanees and technological progress, especially in
the biological scicnces during the Tast two centuries, the theories of Malthus have been
proved wrong. at leastin Europe. North America. and even other parts of the world.
In Europe. governments are confronted with the problem of surplus production.

£

However, the present surplus production in Europe or North America should by no
mcans be taken as an indication that food production will attain similar levels in
tropical countrics. On a global basis. the most serious problem during the nexteentury
will be to feed people without destroying our natural resources. In other words, to
implement systems of sustained agriculture. Itis not by chance that the environmental
and food crises have received increasing attention from international organizations,
national governments, political parties, and society as a whole during the last few
decades.

As carly as the 1950s. the Paley Commission in the USA expressed concern about the
use and abuse of natural resources. During the 1960s, the Club of Rome played an
influential role in announcing the so-called “Limits of Growth.™ Eatly in the 1970,
under the auspices of the United Nations, the Stockholm Conference on Human
Environment took place, subsequently feading to the establishment of the United
Nations Environmental Programme (UNEP). And the 1974 World Food Conference
in Rome resulted in the establishment of the International Fund for Agricultural
Development (IFAD). In 1980, in collaboration with the International Union for the
Conservation of Nature, the World Wildlife Fund, FAO, and UNESCO, UNEP
submitted a paper entitled “The World Strategy for Conservation.”™ FAO also
submitted a study in 1980 under the title *Agriculture 2000,
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The last decades witnessed aseries of international conferences dealing with problems
of environment and sustainabilivy such as desertification housing. water, energy, and
deforestation. More recently, in 1983 the United Nations established a special
Commission “to propose long-term environmental strategies for achieving sustainable
development to the year 2000 and bevond. ™ The report of the World Commission on
Fovironment and Dey clopment (1987), Owr Conmmon Future (also known as the
Brundtkind Report. named after the commission president, Norwegian Prime
Minister Mos. Gro Harlem Brundtland), came out in 1987.

On the other hand. for a long time the World Bank expressed only limited interest in
environmentat problems and gave priority 1o projects aimed at inereased production.
Responding 1o eriticism. the World Bank now considers environmental problems a
high priority,

Alsoverylate. the CGIAR took note of the problem of harmonizing food production
forarapidly increasing population while maintaining and even improving natural
resources. especially soil and water, By the end of 19860, 4 special subcommittee of the
Technical Advisory Committee (FAC) of the CGIAR wis created to address the
problem of sustainability in ihe rescarch activities of the international agricultural
rescarch centres (FARCS). In March T9SS.TAC submitted a first paper on this issue,
Tworescarch organizations. the International Board for Soil Rescarch and
Management (IBSRAN) and the Tnternationa! rrigation MNanagement Institute
(HMD. mav finally be incorporated into the CGIAR system. With this step. the
COIAR will end the stagnation resulting from its philosophy of coneentrating only on
vield mereases of important crops and creiting areen revolutions, and embark on a
new phase of rescarch activities.

Sustainability:
I'he Physical Factors of Climate and Soils

Africa

Among all the factors that influence agricultural production, climate and soils are the
mostimportant. This is most dramatic in Africa. where the high temperatures and high
humidity of equatorial Africa provide ideal conditions for pests and diseases. This
includes livestock discases such as trypanosomiasis. which has a profound effect on
the whole pattern of agriculture in Alrica. An arca ot around 10 million km*. or about
half the nondesertarca of Agrica. is affected by this discase: all domestic livestock.,
even sheep and goats. are at very high rish. The integration of livestock into larming
and the use of animalds for Tabor is virtually impossible in these areas.,
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Outside the equatorial belt lie the arid and desert regions. The Sahel region in the
north has had its share of notorious publicity and is now fairly well known by all. What
is less familiar is the southern arid region which includes Botswana. Zambia, and
Mozambigue, where agricultural production isseverely depressed in most years.

Africa’s rains are torrential and more destructive to the soils than the gentler rains of
temperate zones. Water run-off carries offfertife soil and it ploughing and planting are
not carefully timed, weeds can depress vields. A particularly despairing feature is the
unpredictability of rain in Africa. from year to year as well as within seasons. From

vhatwe have recently witnessed in Africa, itappears that the less rain an area gets, the
greater its variability. In this respeet. the drought this vearin the USA has led scientists
to assume that desertification of the whole planet has already started. However, we

should be cautious about taking annuat or periodic fluctuations as irreversible trends.

‘The soils in Africa are no less crucial than the climate. Acid tropical soils. Oxisols and
Ultisols with pH vidues lower than 5. cover the fargestarea of Africa. approximately
470 million ha. or 27% of the continent, in Central, Southern. and West Africa. Until
recently. most acid soils were covered with forests, which are now increasingly being
cleared to open new lands for agriculture. The management of these newly eleared
lands requires special technologies to ensure sustained production. However.only
limited experience in this respect is available (IBSRAM. 1988). The deforestation in
Africa is estimated at THmillion ha per vear (UNEP 984 and because these
technologies are cither unavailable or are not used. approximately 6 million ha are
reduced to desert-like conditions cach year.

The heavy rains in Africa leach nutrients and degrade the soils. The high temperatures
rapidly break down organic matter and inhibit nitrogen fixation by rhizobacteria. All
these factors tend to produce soils that are among the beast fertile in the world. Wind
crosion does nuch damage in the dry areas,

Exports of agricultural products are the main foreign exchange carner for African
countries, especially the least developed. With increasing populations and deereasing
prices for primary commoditics. these countries face €normous ceHnomic pressures to
overexploit their environmental resource base.

Caribbean and Pacific islands
As in Africa. the main base of the cconomy of the Caribbean and Pacific island
countries is agriculture. Agriculture. including forestry, generates over 70% of the

gross national product of the majority of the African, Caribbean, and Pacitic (ACP)
states. In the Caribbean and Pacific islands, agriculture (including forests and
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fisherics) also provides food, fuel, and raw materials for processing, building, and
other domestic uses. Now almost all the islands are dependent on imported food,
partly tor historical reasons, partly because they have outgrown their resource base.

Morcover, shifting cultivation is becoming more and more difficult with the pressure of
population growth. The flatter fuids of the voleanic islands are relatively fertile,
whereas others such as the atollislands of the Pacific region. ¢.g. Kiribati and Tuvalu,
are mere deposits of rubble . arid sand with some rock. and hard pan. Soil development
is poor and agricultural potential limited.

Sustainability:
Rescarch Implications

When the first international agricultural rescarch centres were ereated some 20 1o 23
years ago, only the need for rapid increases in production was considered. The fathers
of the CGIAR were anxious o inerease agricultural production in developing
countries at any rate. As i result, they saw the best chances to reach this poal by
concentrating agricultural rescarch on crops with a high potential in regions with good
soils. adequate water, and a workable infrastructure 1o procure inputs such as
fertilizers and pesticides. The results of this research policy were impressive.

According to statistical data prepared by the CGIAR centres, cereal production is at

present S0 million tons higher cach year, which corresponds to the annual consumption
ofapproximately 300 million people.and thisis duce to the introduction ofhigh-yielding
varietics. A rough calculation reveals that these research projects can be considered as

having the highest cost-benefit ratios. Assuming an average price of US$ 150 perton,
SUmillion tons corresponds to US$ 7.5 billion peryear, whereas the total expenditures

for CIMMY T and IRR 1 over the first two decades may have been US$ 700-800 million.
Evenif the additional costs for fertilizer. pesticides, water. salaries, ete., are deducted,
the results for farmers are outstanding. If the secondary and tertiary benefits are taken

into the cconomic caleulations., the value is even higher.

However, there are certamly a number of disadvantages conneeted with this success
story. First, as aresult of this research poliey. less-favoured regions have up to now
benetited only toa limited degree from the green revolution. This s the case for nearly
Al ACP countries, which face the greatesteonstraints because of poor soils and weak
infrastructure.

Morcover, although vields have increased substantially, maintaining the high vield

levelis becoming more and more ditficult. in spite of continued high inputs and the
growing managerial skills of farmers (TAC. F987). As a result of the introduction of
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high-yiclding varictics of cercals, monoculture production systems have emerged, very
often replacing legume crops. Furthermore, experience shows that for tecinical,
infrastructural. and socioeconomic reasons, certain modern agricultural technologies
may not be applicable to all parts of Africa or to all ACP countries.

From these experiences and observations, some genceral principles for research
priorities can be summarized:

More attention to special situations. International agriculture must give more
attention to regions with special constraints due to extreme climatic conditions, poor
soilsoweak infrastructure. and high populiation pressure, which among other
problems. leads to indiscriminate forest clearing for tood production, followed by
desertification.,

Food crops. Food crops other than wheat and rice which also improve the soil should
be given higher priority. Improved cultivars of cassiava, cowpeas, and potatoes are
already available  but need to be introduced more widely through national agricultural
rescarch systems (NARS). Research on other crops that improve the sotlis being
conducted, but these activities should be intensified. Research on other traditional
crops should also be pursued.

Soils research. Rescarch onsoil conservitton. maintenance, and improved soil fertility
has to be strengthened. even at the cost of crop rescarch. The development of
appropriate agricultural technologies to be used atter torest clearing is of the highest
priority, and land-use patterns tor agroforestry have to be developed.

Fertilizers. Optumal utilizaton of manures and inorganic fertilizers is of great
signiticance both for sustainable agricultural svstems as well as tor meeting the needs of
small farmers and regions with special constraints,

Trypanosomiasis research, Rescarch on this livestoek disease is required for
sustainable agricaltural production systems. especially to introduce animal traction in
specific regions of Africi.

Water use. Optimal water utilization for both irrigated and rainfed sgriculture is an
important factor for sustainable agriculture, and needs o higher priority from both
TARCs and NARS.

Breeding for resistance. In view of the damage to the environment caused by
pesticides, as well as their Kigh cost, breeding tor resistance should be given more
attention, even to the detriment of vield. Conservation of plant and animal genetic
resources s fundamental for sustained agricultural production.

143



On-farm research. Sociocconomic and on-farm rescarch of farming svsiems or
technolagies. especially for ACP countries. is required for studies of sustainability.

Some of these research priorities have been dealt with in the TAC piaperon rescarch
prioritics (FAC1USS) Others should be considered in @ new context as a result of the
introduction into the CGLAR systems and NARS of new research policies for
sustained agnculture.

Sustainability: Organizational Aspects for Researeh
Approsmaiels 23 vears avos when the first TARC wars tounded . it was assumend that
rescarch eentres coneentrating on i few cropswould achicve good results in short time
pertods. The suceess of the ereen resolution proved this strateey . However, research
aming for sustinable aercoltune is comples and ditlicolt because it must be more
location speattic.

These consideranons hunve mphcations tor the lutyre organization ol intermtional
agricultural reseineh. Because of the more complex and locatiou-specific problems,
FARCS may have to celocate more rescarch from the centres to different locations,

Such o recommendation s alsoincluded mthe TAG prioriy paper. Furthermore,
much more research will be needed where the tarmer is not an object of rescarch. but
ratheran active participant. W farmers are actively mvolved i rescarch projects for
sistamedagriculture. expensive expenments without much probability tor success can
be avoided.

Fointroduce rescarch on sustained agriculture. NARS qre mdispensable. Asare-alt,
[ARCS have to cooperate and collaborate much more intensiv cly with NARS. New
torms of cooperation. mcluding tinancial support from the TARCs to NARS may be
required. Rescarch with very specific objectives., planned and evaluated on o
standadized basisand exeeuted e ditferent Tocations through networks, may be of
spectabvaluc i organzing activities for sustained agricutture. Such networks are
aleeady operated by IBSRANL NI CA (International Livestock Contre for
Agncad JCRAE (Internationad Council for research on Agrotorestry), and other
centres. NARS cooperating in these networks are obtaining not only logistic and
saientitic support. but also some funds for relevant rescarch projects. Temay be usetul
tostudy the advantages of such relationships in more detail. both from the aspect of
rescarch results and with aview o sirenathe NARS,

Sustainability: Agricultural Policies
The facts of life are sometimes diftceent from theoretical discussions and the

recommendations that come out of international conferences., People struggling for
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survival will not and cannot care aboutlong-term sustainability if they will destroy even
their long-term basis for survival, Politicians, administrators, and scientists should be
careful not to blame the resource-poor farmer for this attidue and refrain from being
arrogant. One resource analyst recently cited in a professional magazine said that “in
India a great deal of painstaking and paticnt work will ave to be done to wipe out the
backlogof ignorance. inertiaand complaceney.” [tis notthe ignorance of the farmers,
itis not the farmers who are to be blamed. but society as a whole it agricubural
production is carried out. not on asusstainable basis but by mining or raubbau
(plundering).

Agricultural policy must provide a framework that allows tarmers to exercise farming
svstems o asustainable basis, I this respect, however.itis very casy for those who
don’t make the decistons o draw ap a Tong list of what will be required to ensure
sustainable agricultural desclopment.

The TAC paper onsustainability discusses socioeconomic and legal determinants. It
suggests that national and local governments give achigher priority to agriculture,
pricing policies tor both export and import commodities. the need tedevelop the
necessary intrastructure to overcome constraints in the delivery of inputs to farms,
transportation of commoditios to market. the provision of marketing facilities, credit,
extension. education. and rescarch. including adequate staffing of such institutions.

Furthermore. tenurial rights should be determined in such aoway as 1o sustain
agriculture. espectally inregions where women have no right to own land yet do most
of the farm work . Itis especially important to note that thie TAC paper emphasizes the
necessity of laws and regalations to control the use of Tand. to protect forests and
rangelands from indiscriminate exploitation. and to control the use of water resourees
forirrigation and other purposes. This list could be extended to coverevenmore areas
of coneern.

However, it would be expensive to meet all these requirements.and unpopular laws
and regulations would have to be introduced in poor African countries and in the smiall
island countries of the Caribbean and Pacific. We know from political discussions in
Europe and North America how difficult itis to provide funds for environmental
activities, evenin these rich countries.

This may lead to e conclusion that sustained agricuiture in the developing countries
may not be achievable and. as a result. decision makers may close their eves to these
problems. Such a pessimistic outlook may even be based on the normal time horizon
for politicians of 10 to 12 vears, with i maximum of 20 years. However, 1o speak of
sustained agriculture requires many more long-term considerations. What can be done
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under these conditions? First of all, decision makers have to realize that sustainability
is essential to the survival not only of people but of whole countrics. Their inhabitants
are threatened if preventive measures are not adopted. Furthermore, it has to be
understood that these are problems to be solved on national, as well as on regional and
international levels.

In order to achieve sustainability, prioritics have to be set for national laws and
regulations as well as inagreements, or even treaties. drawn up for regional and
international cooperation. There are a number of activities that can be launched
withoutscrious budgetimplications, but other activitics require areallocation of funds
from Iess important projects to programmes of sustained agriculture. In donor-funded
programmes. sustainability should be given the highest priority. Developing countries
should be assisted. especially in arcas, such s conservation of plant and animal genetic
resources, that serve the international community as a whole,

Inthis respeet. the Lomé Convention may be a model for less-developed countries and
donors alike on how to aceelerate both food production and sustainability.

Dissemination of Scientific and Technical Information for Sustainability

The diterature on environmental problems is growing, and is conscquently more
difficult to digest. However. the bulk of this terature is on soil crosion, land
degradation. indiscriminate forest clearing. and overuse of pesticides and fertilizer, all
of which provide important evidence of the destruction of natural resourcees,

However. finding any practical scientific or technical formation on achieving,
implementing. or practising sustained agriculture under different climatic and soil
conditions is very difficult, even in Furope and North America. In Africa and other
parts of the developing world, scientific and technical mformation on sustainable
agriculture appears to be virtually ponexistent.

The reasons are evident. First, until recently. rescarch on sustainability, especially for
tropical countries. was not a high priority. Only plant genetic resources or breeding for
resistance received attention. Consequently, research results on sustained agriculture
are meagre. Furthermore, scientists and experts working on problems of sustained
agriculture in most cases do not have the time or interest to deseribe the methodology,
analysis, and evaluation of trials and experiments. Others who may be interested do
not have the means.

Normally.itis very difficult for youngscientists to find magazines and journals that will
publish their articles, and the fact that there are very few scientific journals in Africa
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and other parts of the developing world only serves to make it more difficult. As a
result, scientific and technical information on sustainable agriculture is not widely
disseminated and gets lost over the vears because itis not properly documented or
published. Ttis difficult to estimate how much research s repeated because ithas never
been written up and disseminated. Morcover. a great quantity of so-called grey
literature is available in many agencies, but even this is not disseminated. Foranumber
of reasons. thisliterature has notbeen published. but the information it contains could
be invaluable to scientists, planners, and others interested in the ficld. Sometimes. it
would be sufficient to merely duplicate and disseminate this information in its original
form. and possibly transhate it fnother cases, revision and compilation of a number of
related texts would be uselul,

One example of how grev literature can be made available for sustained agriculture s
the Addas on the Agropastoral Potential of Sahel Cownries published by CTA
(Technical Centre for Agricultural and Rural Cooperation) and HENIVT (the French
Institute for Fropical Yeterinary Medicine). Thisatlas inchudes statistical information,
rescarch results. and other information on livestock development. including bovanical
studies. transhumance.and mineral resources. a large part ol which was collected over
aperiod of more than 100 vears by French institutions, This document gives planners.,
scientists, and other experts substantial seientific and technical mtormation on
sustainable agriculture in these countries. Tois an especially viluable contribution to
the freld because these countries have been experiencing such severe problems with
desertification.

Apart from the preparation of useful scientitic and technical information, its
availability is another serious problem in ACP countries. Governments and other
institutions have only linited funds to purchase professional publications. Contrary to
the situation in Furope and Novth Americi, developing countries are not confronted
with the problem ol how to manage the inereasing professional literature. but of how to
chtain it in the first plice.,

Inthis respect. the provision of coupons for the purchase of professional literature, the
supply of books and subscriptions to protessional magazines. and the delivery of
hardwiare and nucrofiche to relevant institutions i developig countries will give
decision makers, experts, and producers aecess to scientific and technical information
on sustaimabic agriculture. Question-and-answer services, such as the one matntained
by CTA for ACP countries. are also usetul.

Atpresent, together with the CGEAR Seerctariat, CAB International, the ULS,
National Agricultural Library, the Rockeleller Foundation, the Roval Tropical
Institute. IBM (Europe). and a number of other donors, CTABs working on a new
technology forscientific and technical information that will have greatimplications for
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sustainable agriculture in ACP countries. This CD-ROM technology (compact
dise/read-only memory) would establish a large number of decentralized data banks in
developing countries. This appears to be feasible for developing countries., sinee the
costand maintenance requirements for the svstem are reasonable. and it can be used
by scientists who have not had special training in documentation and data processing.
CTA i preparing a project to supply the system along with relevant training to ACP
countries.,
The Lomé Convention:
Agricultural Cooperation and Sustainability

The EECand ACP states signed the Tomé Convention o promote cooperation on
cconomic, social, and cultural development in ACP countries. and to consolidate and
diversify their relations in a spiritof solidarity and mutual interest.

The ACP countries are a varied group with different climates and constraints on
agriculture and food production. The continent of A fricacis deeply involved in
scarching for ways to combat drought and desertification in the Saheland Southern
regions. and to find alternatives to deforestation in the tropical arcas. Theisland states
of the Caribbean and the Pacitic are concerned with the management of acid soils and
alsowith the gradual disappearance of their tropical forests,

Concerned by the alarming reports of drought and descrtification in the Sahel and
other regions of Africa, while at the same time acknowledging that food and
agricultural production were lagging behind population growth, the Lomé Convention
advanced agricultural cooperation to the forefront of its several Titdes of Cooperation.
Among the various objectives of agricultural cooperation, it stated that agricultural
rescarch should be tailored to the national and human cenvironment of the countries
and the region. It ealled for improved farming methods while conserving soil fertility,

and better integration of arable land and livestock farming,

The first part of the Convention. entitled *General Provisions of ACP-E[:C
Cooperation.™ recognizes that agricultural production. including forestry and
fisheries, oceupies a crucial position in the cconomies of the majority of ACP states.

Drought and desertification control became a special chapter in the Third Lomé
Convention signed in December 1984, The text of the € ‘onvention reads:

The ACP States and the Community recognize that the physical, cconomic and
political existence of certain ACP States is threatencd by endemic drought and
growing descrtification which destrov all efforts at development. in particular those
aimed at achieving the priority objective of self-sufficieney and food security. (Art.
80
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The ACP-EEC Joint Assembly, also concerned about issues of development of
sustainable agricultuie, set up a working party to examine rural development and
environmental problems i ACP states. From the recent trend of events concerning
environmental degradation, itis almost certain that the next ACP-EEC Convention
will stress agricultural and rural development based on sustainability.

Conclusion
The development of sustainability in agriculture is essential for two reasons:

1. to allow the necessary increase of food production to feed a rapidly growing
population;

2. to protect and develop the productive potential of soils, water, and genetic
resourees.

Research for such harmonious development should be an on-going process and must
be location-specific. NARS have to play a more central role in such a venture.
Networking of rescarch and the dissemination of its findings through scientific and
technical information are becoming more and more important in the development of
sustainable agricultural systems. The Lomé Convention. inits chapter on agricultural
cooperation, shows concern for sustainability by encouraging protection ol the natural
environment. The Technical Centre for Agricultural and Rural Cooperation,
established under the same chapter, is responsible for collecting and disseminating
appropriate information to support this objective.
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Session 11
Summary

Sustainability of Agricultural Production
Environments

Introduction
Definitions
Both plenary speakers began their presentations with a brief review of the definitions
and usages of sustainability. Carter observed that “sustainability as a concept has
intetlectual and emotional roots from different disciplines where it is used in a varicty
of contexts,” and this has given rise to some confusion. Nevertheless the speakers
found some definitions usetul.
The Brundlandt Report on Environment and Development (Our Common Future)
defined sustainable development s “development that meets the needs of the present
without compromising the ability of future generations to meet their own needs.™
Asapplied to agriculture, the CGITAR/TAC report described sustainable agriculture as
onc which “involves the successtul management of resources for agriculture to satisty
changing human needs while maintaining or enitancing the quality of the environment

and conserving natural resourcees.”

These definitions capture the essence of the issue in a nutshell: the dual responsibility
to satisfy human needs and to maintain the environment, now and for the future.

Carter noted the several dimensions of agricultural sustainability stressed by different
authors, and supplied the list enumerated by Harwood:

» sustainability over time and generations;
» social sustainability of rural communities;
+ cconomic sustainability:

« maintenance of genetic resources;

+ minimization of environmental pollution;
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+ lowered use of industrial inputs (demand on fossil energy).

After describing very briefly the status of modern agriculture and the impressive gains
that have been achieved with this type of agriculture. Carter raised several coneerns
which provide the impetus to change the current systemoas wellas the impediments to
change. He discussed some of the methods that have reeeived the most attention, such
as integrated pest management., use of pest-resistant varicties, improved tillage
practices. use of manure, fegumes. and other chemical fertilizer substitutes. Carter
concluded by pointing out that our iquiry into sustainability should go beyvond the
farm production unit to the whole of society. and that the analvsis of alternatives
should be viewed from a benefit/cost framework not only to producers, but also to
consumers and the general public.

The Lomé Convention and agricultural sustainability

The contribution from one of the co-sponsors. the Technical Centre for Agricultural
and Rural Cooperation in Agriculture. revolved around the concern of the Africa,
Caribbean. and Pacific member-states of the FEC-ACP Lome Convention for
agricultural productivity and sustatnability, the special problems they tace. and the
ctlorts necessary toassistthem: Treitz and Narain stressed how the “Lomé Convention
may be i model for both 1DOCS and donors on how problems of aceelerating higher
food production on the one hand and sustainability on the other hand can be dealt
with. " and recounted CTA'S contribution to this objective by way of dissemination of
scientific and techuical information on sustainability.

Treitzand Narain also dealt with both devclopmentand rescarch policy implications of
sustainability as far as the ACP countries were concerned and their significance to the
work of the IARCs and the donors who are dedicated 1o assisting these countrices.

Group Discussions
Clarification of concept of sustainable agriculture

Two working groups sought to clarify Carter’s use of low-input agriculture as a
synonym for sustainable agriculture. Sustainability ias a concept for one working group
meant “inereasing productivity while maintaining or improving the natura! i cscuree
base.™ which by necessity is a dvnamic process.” The other working group contended
that=since demand inevitably expands through time. consideration of sustainability as
a goal must be balanced with productivity objectives. Sustainability therefore should
notand need not neeessarily be cquated with o low-input type of agriculture.™

The origin of the terminology was traced by the first working group to the “substantial
food surpiuses which currently exist in deveioped countries and which have foreed



these countrices to consider alternative patterns of land use or to reduce levels of
investment in agriculture.” The members of the group argued that “while this may be
appropriate for high-input systems in developed countries, it may not be appropriate
for low-input systems in developing countries. ™

For many developing countries whose agriculture is still struggling to modernize, the
NARS leaders present wanted to make sure that the public concern for the
environment does notoverwhelm what they pereeive as an equally compelling need to
modernize their agriculture through additional external inputs. This concern was not
lost on Carter, who, even as he used sustainability interchangeably with low-input
systems, expressed that “in present farming arcas using low-input practices that have
evolved over generations, the pressure to boost food productivity via Green
Revolution techniques and turn a profit means a shift toward the chemically intensive
prictices of the developed world.™

The sccond working group proposed that in deahing with sustainability in agriculture,
one should consider two broad agricultural production systems: high-input and
Jow-input.

High-inpur systems. These systems are normally associated with inherently highly
productive environments where the excessive application of pesticides and fertilizers
and unsound agronomic practices can and have led to adverse environmental
consequences. In these productton systems, the emphasis will have to be on trying to
maintain high production levels while moderiating and/or controlling environmental
degradation. The working group stressed that inereased productivity from the
naturally fertile production arcas can be a means to relieve the pressure on less
productive. marginal, and usually very fragile environments.,

Low-input systems, These production systems depend largely on resources oceurring
in those environments or those which are available to the farming communities. They
are less dependent on external inputs. The working group turther noted that “there is
increasing, though as vet imited, knowledge and practice which demonstrates that

inherently less fertile and marginal environments can be managed more responsibly.™

Predisposing conditions that lead to degradation of the environment

This section was contributed by one working group which correctly recognized a set of
concerns expressed by all working groups as causes or predisposing conditions which
lead to degradation of the environment. These same factors were cited elsewhere by
the other working groups butin slightly different contexts. The fifth phenomenon was
emphasized by both plenary speakers.



Five major causes or predisposing conditions can be identified as leading to widespread
degradation of the environment:

« Increasing population pressure forees the cultivation of land not ceologically
suited for food production.

Poverty forees Targe segments of the population to cke out a living on marginal
and fragile environments.

Domestic energy shortages lead to excessive clearing of forests for fuelwood.

Land tenure and social arrangements are not conducive to responsible stewardship
of the environment.

The rush towsirds modernization, made possible by advances in science and
techneiogy and the availability of cheap fossil fuel, has led to exceessive

use of fertilizers. pesticides, and other chemicals, and to the loss of

genede variability associated with monoculture and widespread adoption
of genetically homozygous high-vielding varicties.

Degradation of the environment occurs even with low population growth and affluence
but obviously environmental problems are aggravated by high population growth and
poverty. And they are mutually reinforcing in their negative impact on the
environment,

Land tenure and social arrangements stand for the web of social, cconomic, and
political interactions which make sustainability so intractable. The complexity and
human contlict pervasive in any consideration of sustainability derive from the
differential costs and benefits of human activities, Thus, practices that appear justified
individually in a private sense have a way of ultimately combining into a trend which is
in conflict with the broader, longer-term interests of society. Much of the problem, and
therefore, solution, lies in the extent to which these oftentimes conflicting interests can
be reconciled.

Physical manifestations of environmental degradation

Three sets of concerns expressed by all working groups related to the physical
manifestations of environmental degradation:

« soil and water losses:

« pollution;



« loss of genetic resources.

Land degradation, desertification, salinization, and other similar terms apply to
conditions where there has been substantial and often almost irreversible loss of soil
and water resources. Many consider soil erosion by far the more severe and urgent
problem.

Pollution of the environment was described in terms of the residues from pesticides,
fertilizers, and other chemicals used in agriculture which find their way into
underground water, the food chain, and the agricultural produce which people
consume direetly. Ttwas pointed out that misuse of inputs often results fromignorance,
inadequate regulations for input use and enforcement, and inappropriate pricing
policies. The exports to the developing countries of chemicals banned in the industrial
countries were also deplored.

Morcover, there was some concern expressed over the safety of the farmers and
workers who apply the pesticides. As Carter noted in the plenary, the danger these
chemicals pose to farm workers is more acute and immediate. Surprisingly there was
no discussion of farm manure and other wastes which is of great concern in developed
countrics and around major urban centers in many developing countries.

The development and widespread use of high-vielding variceties and livestocek breeds,
and the tendencey towards monoculture associated with modern agriculture, lead toa
potentially risky narrowing of their genctic bases. The violent swings of insect pests and
discases associated with the widespread adoption of HY'V are manifestations of this
increased vulnerability. The loss of gencetic resources and variability is considered a
serious threat to the long-werm sustainability of agriculture itself.

Development Policy Actions

The development policy actions generated by the working groups may be organized in
anumber of alternative, equally plausible ways. One such array is

population and poverty:
« land tenure and social arrangements;

« environmental conservation and manzgement;

public health and safety:

+ genetic resource Conservation;



* promotion of environmentally benign technologies:

+ developmert and reorientation of research capacity in NARS towards sustainability;
+ information. education, and political will and commitment.

Population and poverty as generic issues

The impact of population and poverty on sustainability in agriculture was recognized
by all working groups, but these discussions were very bricf. One working group
suggested the management of demand as an obvious but necessartly casy remedial
measure. Population control and changes in consumption habits and lifestyles would
reduce demand.

Land tenure and social arrangements

One working group asserted that responsible stewardship of the fand and the
environment is often associated with ownership or traditional attachment to the land
by community residents. Regardless of how true this may be in different societies and
specific country situations. the principleis that governments must recognize the social,
ceonomic. and political complexities that govern the use of natural resources, and must
therefore be prepared to adopt policies that promote the Kind of behavior and
production practices conducive to the conservation :and proper use of the environment,
Such policies will certainly include policies on private ownership of the land and
tenurial management of lands in the public domain.

Environmental conservation and management

The proper use and conservation of natural resources would require various
development strategies and actions. These were contributed during the discussions:

+ establishment of monitoring and carly-warning systems, both national and
transnational;

+ land classification and appropriate zoning regulations;

rchabilitation and conservation of forests, watersheds, mangroves, grasslands,
bodies of water, and other fragile environments:

« reforestation, including fuclwood production and agroforestry;

+ land development such as terracing, irrigation, and drainage (especially to deal
with salinity):
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« outmigration and rescttlement from fragile environments:

» provision of incentives to long-term private investments in proper resource use and
development.

Public health and safety regulations

One working group suggested “stricter public health and safety regulation and
monitoring™ on the use and release into the environment of farm chemicals and
pesticides. The monitoring should include the movement of these toxic chemicals not
onlyin farm produce butalso in groundwater and inanimallife along the food chain, as
well as their immediate impact on farm workers themselves.

Genetic resource copservation

Part of genetic resources are collected and maintained in genebanks, while others are
keptin situin natural reserves. Governments must be ready te commit their fair share
of resources in the global etfort to preserve and maintain our heritage of genetic
TCSOUTCES.

Promotion of ecologically benign technologies

In the plenary, Carter diseussed a number of practices under the rubric of low-input
farming systems which are deemed innocuous or notas harmful to the environment as
other current practices.

These technologies include integrated pest management. maltiple cropping,
manuring. use of pest-resistant varieties. zero tillage. ete. As the adoption of these
technologies is influenced by their availability and price. governments must adopt
policies that promote the adoption of ccologically benign technologics. and
conversely, they must adopt policies that will penalize or discriminate against
technologies that contribute to the degradation of the environment. For example,
excessive levels of certain very dangerous pesticides are used because theiravailability
is not regalated. and because they are imported very cheaply.

Morcover. one working group reiterated Carter’s speculation that these new and
different production practices will probably require different back-up institutions or
service industries. Policies to promote the establishment of such support systems need
1o be established.



Development and reorientation of NARS research capacity towards
sustainability

This policy action requirement was assumed in the working group discussions.
Speaking of his expericnces in the U.S. . Carter noted that agricultural academic
institutions are allocating only asmall pereentage of their budgets to sustainability or
fow-input rescarch projects. The UL, Department of Agriculture is funding a
relatively small program of rescarch and education on low-input sustainable
agriculture. However in both cases the curient supportlevelis several-fold more than
previous levels. His impression that the level ofactivity issimilar in other countries was
not challenged by any of the working groups,

Information, education, and political will and commitment

There was consensus on the generad lack of awarencss and understanding by the public
of environmentad issues in dey cloping countries. According to one working group,
“this Tack of awareness is pervasive and should therefore be addressed as part of the
curriculum from primary 10 tertiary evaduation, Morcover this must be supplemented
by paralicl ctlorts in non-formal cducation. i . through extension.™ This campaign
for public awareness and understanding should include the political leaders as well to
build a national consensus and commitment for sustamability and the enhancement of
the environment. In fact, one working group observed that the lack of awareness of
cnvironmental problems applies even among scientists and rescarchers themselves.

The same working group strongly urged the formulation of o “Strategic Plan for the
Environment™ covering both national and regional levels,

Research Policy Actions

The priorities for rescarch listed by the working group discussions fall into four broad
rescarch areas:

« soctl science:
* Tesource management;
* 2CNCHC TesSOUrees:

* public health and safety,



Social science research

The social, cconomic. and political underpinnings of land owaership and use were
recognized by all working groups as a very high-priority rescarch cencern in order to
provide a more rational basis for policy. Research on the impact of Tand tenure on
sustainable agricultural practices, the estimation of private and social costs and
benefits, and the macro consequences of alternative low-input systems need to be
undertaken to understand the problems better.

Resource m anagement research

By far this broad arca received the most attention from the working groups. The
rescarchable topics mentioned by the working groups included:

« characterization and mapping of agroccological zones:
« soil crosion studies and utilization of marginal lands:
« salinity and water quality studies:

« drrigation, drainage. and cfficient water use:

integrated pest management: the farming systems rescarch;

watershed management:

agroforestry;
« renewable energy sources and energy flows in agriculture.

These topics are usually included in the research portfolios of most developing
countrices. However compared with another broad rescarch category, commodity
rescarch. allocations to resource management rescarch are usually only a fraction of
the former. This set of recommendations implics a substantial increase in rescarch
allocations for resource management rescarch. Whether thisis to the extent of “even at
the cost of commodity research™ as suggested by Narain was not resolved.

Genetic resource conservation research
‘The conceern for genetic resource conservation research was expressed very strongly in

only one working group. Perhaps one explaziation is that genetic resource conservation
and rescarch are historically associated with the predominant commodity-type
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research now existing in most NARS and IARCs, and therefore do not need additional
stress. The rescarchable topies mentioned included studies on fand races, maintenance
of gene banks, and application of biotechnology. particularly tissue culture for genetic
conservation,

Public health and safety research

Included in this area were risk management, toxicology. and tolerance-level studies for
pesticide residues, and environmental and witer-quality monitoring research.

Open Questions and the Future Agenda

The time devoted to the Viscussions was sufficient to provide an opportunity for a lively
exchange of views on this very complex issuc. and to establish the need for NARS in
developing countries to reorient current agricultural research from the type of research
largely associated with commodities to that which increasingly looks at resource
management and the social, cconomic. and political complications.

The working groups devoted quite a bit of time to the major themes for sustainability
rescarch: however, none of the working groups felt they had the time, expertise, or
information to address the tough decisions of balance, prioritics, division of fabor, and
comparative advantage and structure. One working group left the following very
pertinent questions on future NARS and the international research pohey agenda:

» Whatis the appropriate balanee between research on sustainability and research on
other concerns?

« Whatis the relative priority among the different sustainability issucs?

What should the division of labor be among the NARS. the TARCs, and the
developed country rescarch institutions and the universities?

* Interms of rescarch structure and organization, how should the NARS organize their
cfforts to address sustainability questions more ceffectively?
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Session IV
Mobilizing and
Sustaining Support for
Agricultural Research
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A Global Evaluation of National Agricultural
Research Investments: 1960-1985!

Philip G. Pardey
International Service for National Agricultural Research
The Hague, The Netherlands, and
University of Minncesota, St. Paul, Minnesota, USA

Johannes Roseboom
International Service for National Agricultural Research
The Hague, The Netherlands

The overall contribution of agricultural research to the process of long-run cconomic
growth is well documented. But agricultural research is a risky business and
rescarch-outputiinkages are complex. Agricultural research is also time-intensive, and
the site-specific characteristic of much agricultural technology contributes to relatively
long lags in the diffusion of this technology, both within and between countrics.
Conventional wisdom is that 15 years or so are required to exhaust fully the
output-enhancing effects of agricultural rescarch, although recent evidence for the US
suggests these effects may persist for as long as 30 years.

This all points to the need for an appreciation of the historical paz-ern of commitment
to agricultural rescarch in order to comprehend current developments in agriculture,
as well as improve predictions coneerning the course of future events in the sector.

Partial Productivity Indices

Before turning to some basic indicators of national agricultural rescarch activity, it is
instructive to review briefly the productivity shifts in global agriculture over the last 25
years. Average land and labor productivity gitns in agriculture for four developing
country regions and three developed country groupings over the 1960- 1985 period are
summarized in Figure 1.

For those conversant with the work of Yujiro Hlavami and Vernon Ruttan (1985:
118-125). this diagram is no doubt familiar, yet ditfers from their carlier work inseveral
important respects. Most significantly. the country coverage has been substantially
expanded from 44 countries (27 developing) to 110 (90 developing). Agricultural
output is measured here in value-added terms in contrast to the gross output —
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Figure 1. Value-added productivity indices of (quality-adjusted) agricultural land and
labor, regional averages, 1960-64 through 1980-85»
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adjusted forintermediate inputs produced on-farm — measure constructed by Hayami
and Ruttan. Also, the land variable has been adjusted here for country-specific
variations in land quality. Land quality differences are taken to reflect variations in soil
characteristics driven by long-run differences in average rainfall, plus differences in the
pereentage of agricultural land under irrigation.” In quality-adjusted terms there 'vas
consequently 40% more agricultural land in Asia and 24% less agricultural land in
sub-Saharan Airica during, 1980-85. Unfortunately, similar quality adjustors, which
account for both over-time and cross-country differences in the human capital
component of agricultural labor, are not presently available,
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The regicnal productivity patterns in Figure 1 are quite revealing. Both land and labor
productivity gained in West Asia and North Africa. Furope, and Australia, Canada,
and the US as a group. Similar patterns of productivity gains occurred in Asia and the
Pacific, and Latin America and the Caribbean. afthough both partial productivity
ratios appear to stagnate during the 1960s in Asia. and the late 1960s to carly 1970s in
Latin Amcerica. Tapan demonstrated steady growth in both partial productivity ritios
until the mid-1970s Thereafter aslowdown in land productivity gains accompanicd an
increasing labor productivity ratio as the size of its agricultural labor foree continued to
dectine steadily.

The pattern of productivity gains for sub-Saharan Africais dramatically different from
all other regions. The general picture is one of @ stagnating ratio of output per unit of
Lind and an crosion in the ratio of output per unit of labor. Relatively high population
growth rates coupled with a low rate of labor absorption by the nonagricultural sector
means that sub-Saharan Africa has not only lostsignificant ground in terms of abor
productivity.but the production regime inits agricultural sector has, on average.
increasinghy substituted labor for land.

Figure Tadso maps long-run shitts in Lind-labor ratios at the regional level, West Asia,
North Africa, and Latin America appear to have inereased their labor productivity
ratios largely through “vield increasing™ technolowies, with no discernible shifts in
land-labor ratios over this 25-vear period.  Lipan has nearly tripled its av erage
Lnd-Fabor ratio over this same period. while Europe has doubled its ratio from 3 1o 10
hirperunitlabor. Austraha. Canada. and the US have continued to substitute land for
labor to the point that by TYS0O-85 they averaged 130 ha per unit labor. Meanwhile, for
the Asian and Pactfic region, gains in libor pro fuctivity have been smaller than gains
in kind productivity by anr amount equal to the decline in the land-labor ratio.

Agricultural Research Expenditures and Personnel:
A Regional Overview

The primary source for the agricultural research data presented here is a forthcoming
ISNAR publication. which is a fully sourced and extensively documented set of
research personnel and expenditure indicators for national agricultural research
systems (NARR) where possible. for the 27-year period from 1960 to 1986 (Pardey and
Rosehoom, i press). The time-series data reported in this paper include estimates for
[5T countries = but omit nearly all nonmarket cconomies. in particular China, Cuba,
and Eastern Furope, for which plausible time-series data were unattainable. The
country coverage is substantially larger than the 110 countries reported in the recent
Judd etal, (1983, 1986) publications, and the 31 countries included in the carlier
ISNAR/EFPREreport by Oram and Bindlish (1981). The data reported here therefore
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include observations on numerous small NARS which hitherto have been excluded
from such global scries, as well as completely revising and updating previously
available country-level data.

Most significartly, all expenditure data were collected in current local currency units,
This enabled us to minimize or at least standardize currency conversions. In particular,
any currency manipulations of rescarch expenditure data which were made represent a
practical compromise to applying country-specific agricultural rescarch deflators and
agricultural research purchasing power parity indices. Inappropriate treatment of such
matters can have non-trivial quantitative and qualitative impacts on the data (Pardey
and Roseboom, 1988).

While we maintain that the over-time ., cross-country commensurability of our rescarch
expenditure figures represents an improvement over previously available series, one
should not underestimate the difficulties of ensuring consisteney in such a series. To
minimize the influence of spurious variability and missing observations, we chose to
present all the indicators developed in this paper as quinquennial averages. While this
may artificially dampen variability for data with strong trends, we would argue that
five-year averages ofter more realistic global comparisons than ihe point estimates
used by imany previous analysts.

Regional research expenditure and personnel shares

Figure Zindicates that the total global number of public-sector agricultural rescarchers,
measured in full-time equivalent units, has approximately doubled since 1960, from
9574 to acurrentlevel of 99,6071, while “real™ expenditures have increased by a factor
of 2.7, from US$ 2.67 billion to US$ 7.26 billion. These impressive gains in global
agricultural rescarch capacity nevertheless represent significantly lower rates of
growth than the Judd etal. (1986) estimates of a 3. 14-fold increase in research scientists
= measured in scientist person-years — and a 3.68-fold increase in real spending over
the 1959 10 1980 period. The substantially broader coverage of public-sector
agricultural rescarch institutions included in the present serices, particularly for the
carlier years, plus our attempts to maintain consistency in institutional coverage over
time, probably go a long way to explaining these differences.

The 26-year period from 1960 to 1985 has experienced a marked shiftin the developing
countries” share of public-sector rescarchers. In 1960-64 developing countries, as a
group, accounted for only 21% of the globalagricultural researcher total, but by the
1980-85 period, this share had doubled to around 45% of the global total. The pattern
of increase in research personnel for developing countries is similar across different
regions. with all regions approximately doubling their share of the global total.
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Figure 2. Regional shares of agricultural research personnel and ‘real’ expenditures
(1980 PPP US dollars)
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The overall result (Figure 3) is that the total number of research personnel in the
developed countries has increased steadily, in a linear fashion, from 39,097 researchers
in 1960-64 to 54,488 in 1980-85. By contrast, the total number of reseaich personnel in
the developing countries has grown exponentially from a mere 10,477 researchers in
1960-64 — approximately equal to two-thirds the size of the US public-sector research
system at the time — to a 1980-85 average of 45,182 rescarchers.

Figure 3. Regional development of the number of researchers (in full-time equivalent
units)
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China is a conspicuous omission from these figures, particularly when an attempt is
made to assess agricultural research activity in Asia. It is difficult to obtain data on
rescarch personnel or expenditures for China which are commensurable with those
reported for other countries. Nevertheless, we have picced together a time series for
the years following the cultural revolution which shows a rapid increase in research
personnel from around 19,000 rescarchers in 1978 to a 1985 estimate of approximately
33.000.

The developing countries” share of the “real™ expenditures of public-sector rescarch
agencics exhibits more modest gains compared with the research personnel figures
(Figure +a), increasing from around 25% of global expenditures to a 1980-85 average
of only 35% . In contrast with the regional growth in rescarch personnel. both
developing as well as developed countries experienced a lincar growth in real rescarch
expenditures. The asymmetry of these shifts in regional personnel and expenditure
shares over time have direct implications for spending-per-scientist ratios, which will
be discussed later in this paper.

Figure $a. Regional development of ‘real’ research expenditures (1980 PPP US
dollars)
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“Real” research expenditures: A measurement problem

There are numerous problems associated with obtaining measures of real research
expenditures that vield meaningful cross-country comparisons over time. Within a
country, the rate of increase over time in the price of various inputs used by national
research systems may not be well represented by a price index measuring more general
rates of inflation in the national ceconomy. The mix of inputs = such as labor, fand,
buildings. cquipment., and miscellancous operating expenses — varies during the life
cyele of anational agricultural rescarch system Arecentstudy in the US, forexample,
showed that while the state agricultural experimentstations currently spend only 8% of
total expenditures on (physical ) capitalitems, this figure peaked at nearly 29% of total
expenditures in 1912, some 25 yvears after the formal establishment of the experiment
station system (Pardey et al. . in press).

There are also substantial differences in the average level of prices across countries. A
greatdeal of effort by agencies such as the World Bank . the United Nations, and the
Statistical Office of the Furopean Community have recently been directed toward
measuring the extent of these price differences in terms of purchasing power parity
(PPP)indices. PPPs_ by definition. measure the domestic cost of buying a bundle of
goods and services ino particular country atits own prices relative to the corresponding
costin, say., doltars of the same bundle in the United States. When using PPPs to
measure relative price levels, there is elear evidenee that. as expected, average price
levels are positively associated with | ereapita income. Morcover, there is
overwhelming evidence that exchange-rate-converted research expenditure figures
vary from PPP-converted figures in a significant and systematic manner.

Frgure Ib uses World Bank atlas exchiange rates to convert agricultural research
expenditures into US dollars, and clearly implies a dramatically different regional
pattern of real expenditures from the PPP-converted ligures given in Figure 4a. In
general. the atlas-converted figures appear tounderstate the level of real expenditures
in developing countries relative to the PPP-converted figures. while overstating the
level of real expenditures in developed countries. During the 1980-85 period, for
instance, the PPP-converted figures suggest that real rescarch expondituresin
developing countries were 54% of the level of expenditures incurred by developed
countries, while the atlas-converted figures put the ratio of developing to developed
country real expenditures at only 28%, .

Figure S decomposes the atlas- and PPP-converted expenditure figures to the regional
level PPPs suggest thataverage price levelsinsub-Saharan Africa are not dramatically
lower than those implicd by Atlas exchange rates. so that measuring real rescarch
expendituresin terms of PPP rather than Atlas-converted dollars docs not substantially
increase the estimated volume of resources committed to research in the region. By
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Figure 4b. Regional development of ‘real’ research expenditures (180 Atlas US
dollars)
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contrast, the Asia and Pacific PPP-converted expenditures suggest that real research
expenditures in the region may be significantly higher than has hitherto been assumed
if the relatively lower prices of domestic goods and services are factored into the
conversion procedure.

The implications ¢f ihese measurement issues are far-reaching, not only in the way we
perceive the relative development of national agricultural research systems at a
regional level, but also in terms of the implied rates of return to rescarch and the like.

Real expenditures per researcher

Figure 6 consolidates the real expenditure and research personnel data by region over
time into a series of ratios of real spending per scientist. With real expenditures
measured in 1980 PPP terms, the relative ratio of spending per scientist for developed
countries as a group cxhibits a steady increase from around US$ 52,000 in 1960-64 to
approximately US$ 86,500 in 1980-85. Mecanwhile, the developing countries, on
average, spent US$ 62,000 in 1960-64 — 19% more per rescarcher than developed
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Figure 5. ‘Real’ research expenditures expressed in constant 1980

US dollars using

cither an Atlas exchange rate or a PPP index
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countries for the same period — then peaked in theirsupport per rescarcher during the
carly 1970s ataround US$ 71,000, followed by a fairly steady decline to USS$56.000 by
the 1980-85 period.

Thus, the developed countries appear te have been moving steadily towards a more
capital-inter=ive = both humanand physical - rescarch system over the past 25 years.
Evidence based on detailed data from the US state agricultural experiment stations on
the changing factor mix of their rescarch systems points o 4 significantinerease in
human rather than physical capital over this period. By contrast.asustained pattern of
capital deepening does notappear to have materialized tor many national agricuttural
rescarch systems in developing countries. There has been an erratic, but nevertheless
slight, driftupwards. onaverage, in spending per scientistin the Asia and Pacific

Figure 6. *Real’ research expenditures per researcher (thousands of PPP US dollars
per fuli-time equivalent)
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region. For the Latin America and Caribbean region, real spending per scientist
remained fairly stable from the carly 1960s through to the 1970-74 period, then rose
during the Later part of the 19705 to around US$ (PPP) 99,500 per scientist, only to fall
back to carlicer levels during the first half of the 1980s,

The pattern of real spending perscientistin sub-Saharan Africa over the last 25 years is
agam quite ditferent from the other regions. Although average price levels in
sub-Saharan Africa appear somewhat lower than developed countries, real spending
per scientist on research performed during the 1960-64 period in sub-Saharan Africa
was around USS TO4.000in 1980 PPP terms. approxinmately doable the corresponding
developed country average. This ratio of real costs per scientist rose to around US$
120,500 during the 1963-1974 period. followed by a rapid decline thereafter.,

Figure 7 shows the frequencey distribution of these expenditure ratios for 133 national
agricultural rescarch systems an criaged over the 1960-64 period. and 15] systems
averagedover the T980-85 period. During the carly period. 33% of all systems spent in
the range of LSS 40.000-80,000: during the Tater period, 449, spentin this range.
Interestingly. none of the developed countries in the sample spent more than US$
100000 per scientist during the 1960-0.4 pertod. while nearly a quarter of the sample
spentin excess ol this level in the Later sampling period. There appears to be greater
diversity in the pattern of real spending per scientist in the developing versus
developed countries, which if anvthing. shows atendeney to inerease rather than
decrease over time. This development does not seem to be a function of the 18 new
NARS that established rescarch systems sinee the 1960-64 period. and are included in
the Later T980-85 sample. Their ratios of spending per scientist were fairly evenly
distributed across different cost rianges.

Explanations for the different patterns in spending per scientist. both over time and
among regions, are varied. complex. and presently the focus of empirical study at
ISNAR. They include aset of issues that are essentially internal to the research
processandaturther set that are external to the process. Thislatter category relates to
the political and cconomic forees that shape public support for agricultural rescarch
andare discussed in some detail in Pardeyetal. (1988). Forees internal to the rescarch
proces influence. among other things. ratios of spending per scientist and

include issues on cconomies ol sizeincluding the degrece of fragmentation of national
rescarch systems: the stage in the life cvele of aresearch system: the relative price of
rescarch inputs, which directly influence the factor mix of the research process itself:
and the very nature of the rescarch problem under study.
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Figure 7. Frequency distribution of average ‘real’ expenditures per scientist per
country (thousands of 1980 PPP US dollars)
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Conclusion

Disaggregating this regional data will help us understand the factors that influence the
shifting patterns of support for national agricaltural rescarch systems that the data
have revealed. Sharpening our estimates of the resouree commitment to agricultural
rescarch — in both quantitative and qualitative terms - will alsoaliow us to understand
with greater preeision the links between these growth-promoting investments., and the
cross-country variation in agricultural productivity over time which we observed at the
outset of this paper.

Notes

I All figures presented in this paperare preliminary and may be subject to change as
the primary data and/or conversion proceduresare revised. Nonetheless, we expect
that the general quantitative pieture presented here will remain intaet,

tJ

- The methodology used to construet this mternational land quality index is a
derivative of the procedure described in Peterson (1980).

3. Although Bravil increased the Lind under agriculture over this period by
85.60 million ha (58, this was offset by the relatively rapid regional growth
in the cconomically active population in agriculture.
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Introduction

Leaders of national agricultural rescarch systems (NARS) in developing countrices are
often told that they mustinerease their agricultural rescarch effortif they are to have an
impact on agricultural productivity in their countries. This is usually expressed as a
need to raise the ratio of expenditure on agricultural rescarch as a proportion of
agricultural gross domestic product to levels approximating those ol current
high-income countries. System “doctors™ keep confidently recommending their
medicine in the form of a 2% solution™,

This paper discusses and identifies new ways to improve the level of support for NARS,
Most of ISNAR s work has beento help improve the organization and management of
agricultural rescarch. However, system leaders have often wanted ISNAR to help
them improve the policy environment within which they must operate. One of the ways
ISNAR can do this is to generate new information about the funding and operation of
NARS which can improve the basis on which decisions are made. Another is to
investigate structures which facilitate increased support and mechanisms for
mobilizing resources. The policy dialogue must then involve national policymakers,
NARS lcaders and their clients, and stakeholders.

Over the last 2.5 years, ISNAR has been collecting and putting into commensurable
form, time series data on human and financial resource commitments to agricultural
rescarch throughout the world (Pardey and Roseboom, in press). These data permit a
preliminary analysis of support to research by countries at different income levels, and
the development of expenditures through time.
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In this paper, we consider the target ratio often used as a standard of adequate effort,
Then, by looking at the components of this ratio, we attempt toidentify the points of
intervention and possible mechanisms which can help increase the level of support to
NARS. From a discussion of points of intervention and mechanisms. we bridge the
theory of public finance with issues of rescarch organization and management. Itis,
therefore, at this carly stage of analysis of the data, that a discussion of rescarch
directions is appropriate.

The Agricultural Research Intensity Ratio (ARI)

The Agricultural rescarch intensity ratio measures public-sector expenditures on
agricultural research as a proportion of the vadue ofagricultural gross domestic product
(AgGDP).The 1974 TN World Food Conlerence stggested that developing countries
should aim fora 1985 target of 0.5% of AgGDP on agricultural rescarch (UN,
1974:97). Ttwas with the publication of the World Bank's Agricultural Research Sector
Strategy that the 2% solution™ was enshrined: a “desirable [agricultural rescarch|
ivestment target .. would be an annual expenditure frecurent, plus capital

cquivalent to about 2% ofagricultural gross domestic product™ (World Bank, 1981.8).

In practice. comparisons of rescarch intensity ratios have been useful to make
policymakers aware of the importance others attach to agricultural research,
particularly when their AR vatio is significantly below those of similar countries. It
alsoraises the question of why governments tend to underinvest in rescarch when they
expand their burcaucracies in all other respects.

However, such ratios may be misleading for o number of reasons:

» Theyare inherently unstable and can vary because cither the numerator or
denominator changes.

+ Overtime. the ratio should be expected to rise and fall as systems go through
periods of investment and reinvestment.

Countries with different resource bases and agricultual potential need not
adopt the same strategy for agricultural development. nor be expected to give
the same emphasis to research relative to other forms of intervention in the
agricultural sector.

The resultis that many rescareh leaders are unnceessarily apologetic about their failure

to reach the target, when in fact the targetis a moving one and their effort is
considerable for countries at their levels of income.,
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A decomposition of tke agricultural research intensity ratio

Itis worth decomposing the AREinto a number of components which have analytical
significance. We create an identity in which the ARI is expressed:

ARE = ARL/A¢GDP = (ARE/AE) « (AE/BUD) « (BUD/GDP) « (GDP/AgGDP)
where

ARE = Agricultural Research Expenditure

ApGDP = Agricultural Gross Domestic Product

AE = Agricultural Expenditure

BUD = Total Government Budget

GUDP = Gross Domestic Product

The expression on the right side is clearly identical to the original AR ratio, but each
component has some meaning in terms of agricultural development or public finance.

ARL/AL cxpresses the priority that is given to agricultural rescarch as a share of total
government iniervention in the agricultural sector, We have called this the relative
research expenditure ratio. Ttmay be taken as a measure of the importance that the
country attaches to research as part of its agricultural development strategy.

AL/BUD expresses the importance that intervention in the agricultural sector is given
in the national budget. A careful monitoring of this ratio is important, especially if
agriculture is represented as the “priority of priorities™.

BUD/GDP may be cither a measure of the fiscal capacity of the country or the fiscal
cffort of acountry. Incountries at an carly stage of development, the fiscal capacity
may be very weak and taxes concentrated on a few (often agricultural) commodities
withalimited ability to generate revenue. However, as a country moves up the income
scale. both its taxable bases and its administrative capacity to collect taxes improve.
This makes the fiscal effort o matter of political will rather than good fortune.

GDP/AgGDPEis the inverse of the share of agriculture in the gross domestic product, a

good indicator of the structure of the cconomy and highly correlaied with oer capita
incone.
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We use one additional ratio in our tables, the public agricultural expenditure ratio:

AE/AgGDP mcasures the public expenditure on agriculture in relation to the size of
the agricultural sector itself, It encompasses several of the other expressions.

PAE = (AE/BUD) « (BUD/GDP) « (GDP/AgGDP)

[mprovementsin the ARI ratio, thercfore, will be = result of efforts to inerease the
share of rescarch in agricultural expenditures, the share of agricultural expendituresin
the national budget, and the share of the budget in national income, while rising
incomes will produce a declining share of the agricultural seetor in the total national
product.

The evolution of support: Eviderice from the ISNAR Indicator Series
The data in this section are drawn from Pardey et al. (1988). Table | presents a vivid
pictire of what is happening to research 2xpenditures through time and across

couittrics at different income levels.,

The datii used in these comparisons have been carefully prepared te the following
standards:

» The institetional coverage is comparable in all periods.
+ Public support for agriculture. livestock, forestry, and fisheries is included.

= Calculations were originally made in constant currency units so that distortions
were not introduced by currency conversions.

» The units were derlaied to constant 1980 values using country-specific GDP deflators
biefore performing any growth rate calculations.

There are a number of stylized “facts™ which are evident in these figures:

+ There has been a divergence in the ARI ratios with high-income countries raising
their ratios faster than the low- and lower-middle-income countrics.

* Public agricultural expenditure ratios (expenditure on agriculture relative to the size
of agricultural product) rise significantly across income classes as countries move
from net taxation of agriculture to net subsidization of agriculture, Note
that the burden of this large expenditure on agriculture by high-income countries
remains modest when spread over the non-agricultural population.
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Table 1. Mean Agricultural Research Intensity, Public Agricultural Expenditure, Relative Rescarch Expenditure Ratios, and
Share of Agriculiure in Total Public Expenditure by Time Period and Income Group (in Percent)

Agricultural Public
research agricultural Relative research
intensity ratio' expenditure ratio® expenditure ratio® Share of agriculture
in total public expenditure
Income Group? 1970-85 1080-85 1970-85 1980-85 1970-85 1980-85 1970-85
Low 0.51 0.55 5.08 5.73 10.10 10.34 9.53
(21)° (s (29) (22) (21) (14) (30)
Lower- 0.79 0.93 12.55 9.28 10.60 11.32 7.01
middle (32) (26) 3N (29) an (24) 41)
Upper- 1.00 1.09 14.83 18.00 10.36 10.96 5.00
middle (2V) (16) (25) (19) (18) (14) (25)
High 1.93 2.24 29.41 29.37 8.22 Y.38 4.02
(General) (19) (18) (19) an (18) (16) (20)
High® 1.91 2.24 23.21 23.98 11.18 14.72 4.00
(Central) (19) (18) (19) (18) (18) (16) (20)
Total 1.00 1.24 12.90 15.30 9.94 10.59 6.70
(92) (75%) (110) (87) (88) (68) (116)

SOURCE: Authors™ calculations based on date from Purdes and Roscboom (1987,

NOTE: Excluded from all calculations: Eastern European nonmarket cconamies, high-income onf-cxporting countrios (Kusat. Libva, Oman, Saudi Arabia, Bahrain,

Brunei, Qater), and People’s Republic of China.

1. Agricultural rescarch intensity ¢ ARI ratio = public agricultural rescarch expenditure/agricubtural gross domestic product.

. Public agricultural expenditure (PAE) ratio = government expenditure on agriculturalagncultural gross domestic product.

. Relative rescarch (RRE) rativ = public agricultural research expenditure/sovernment ey

. Income Groups are defined using the World Des clopment Report (World Bank. 1983) clussification {per capita GNPin 1983 USS) where low = 400 lower-middie
= $301-1635: upper-middle = $1636-65830: high = industnal market cconomes.

. Figures in parentheses denote number of observations.,

6. For comparative purposes. the ratios calculated using central government level expenditures only are included.

nditure on agniculture.
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» The relative research expenditure ratio (ARE/AE), which measures the priority
given to rescarch within the agricultural budget, remains fairly constant across
income classes.

> The share of agricultural expenditures in total government expenditures (AE/BUD)
falls across income classes.

An attempt to draw conclusions from these stylized facts can be summarized:
low-income countries appear to be making a consistent effort in terms of their
budgetary allocations to agriculture and in terms of the share of the agriculture that is
going to research. Their failure to raise their ARI ratios may be attributed to their
limited fiscal capacity and the large size of their agricultural sectors relative to the total
cconomy,

The importance of being able to spread the cost of agricultural rescarch over a large
nonagricultural population (often the primary beneficiaries), is demonstrated in Table
2. This table shows public spending as a proportion of cconomically active agricultural
and nonagricultural populations (Pardey et al.., 1988).

The total public agricultural expenditure per person in the agricultu-al population rises
exponentially as incomes rise, while expenditures spread over the nonagricultural
population remain modest. Agricultural rescarch expenditure per person in
agriculture rises modestly, while agricultural research expenditure per person in the
nonagricultural sector scareely rises.

The results of these analyses by Kang (in press) and Pardey and Roseboom (in press)
suggest that the fundamental limitation to increased public support to agricultural
rescarch in developing countries may well lic in the financial and political constraints
imposed by overall spending capacity. and agriculterally specific levels of public-sector
spending. Tt suggests that we should be moderate in our expectations about the
potential tor large increases in public-sector funding of agricultural research in
low-income countrics.

Points of Intervention:
Structural and Fiscal Improvements

Having recognized the difficulty of achieving inereases in the ARI because of the
structural and fiscal difficulties facing low-income countries. we still believe there is
room for improvement if the right policy environment can be ereated., if the right
mechanisms can be put in place to tas potential funding for rescarch, and if resources
are used in ways that encourage additional efforts by national governments. However,
the need for continuous donor support is evident, particularly at the level of the low-
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Table 2. Public Spending as a Proportion of Exonomically Active Agricultural and Nonagricultural Population (1970-85 Average)

Total agricultural Totalagricultural rescarch
Economically  Total expenditure per expenditure per
active agri- government
cultural expenditure Agricultural Nonagricultural Agricultural Nonagricultural
population percapita population population population population
%) 1980 U.S. dollars
Low 76.9 245 30 125 2.6 10.9
37! (29) (28) 28) (28) (28
Lower- 51.5 1093 164 157 16.7 14.6
middle 49) (43 4 (1 (42) (42)
Upper- 29.0 2966 656 232 58.5 14.4
middle (7H (6l) (5N (57 (59) (59)
High 9.5 7100 3204 296 239 19
20) (20) (1 (19) (2m (20)
Total 47.1 2311 768 188 6l 15
(137) (120) (1) (11D (112) (112)

SOURCE: Authors’ calculations based on data from Kitng (in press) and Pardey and Roseboom (in press).

NOTE: All expenditure figures first deflated to 1980 constant local currency units using country-specific implicit GDP deflators. thep comeerted to US
dollars using 1980 purchasing power parity indices from Summenrs and Heston (1988).

1. Figures in parentheses denote number of observations.



and lower-middie-income groups which are experiencing structural changes in their
cconomices. The need is to “help them over the hump™ to the point where rising fiscal
capacity and growing nonagricultural sectors make sustained support to research
casier.

Moving from the stylized facts. we turn to the need for research into the structures and
the mechanisms which wilt improve the policy environment. and increase the flow of
resources toagricultural research. Recognizing that it is virtually impossible to make a
neat separation, there are structures and mechanisms that appeir to be aimed at three
types of improvement:

tmproving the fiscal effort of the government. which enables it to carry out
more of all development activities:

improving the policy environment for agriculture: raising the ratio of public
agricultural expenditures in the national budget:

« improving the policy environment for agricultural rescarch: raising the share of
agriculturai research within the agricultural budget.

Increasing the fiscal effort

Itis arguably beyond the competence and the mandate of agricultural rescarch leaders
to concern themselves with general questions of public finance. However, public
finance issues are intimately bound up with the success of technology generation and
transfer efforts. Distortionary taxes or exchange rates. deficit-induced inflation. and
debt-imposed austerity direcily affect the path of agricultural development.

Although low-income countries are hard pressed to meet claims on their resources,
and there are recent indications that the real value of government’s share in the
national income is declining in recent years after a period of secular increase, there
remains some scope for increasing the share throvgh improved fiscal practices. It is
important to note that even small increases in the percentage share of the national
income that come to government can mean large increases in the development effort if
they are reserved for this purpose. Assume., forexample, that alow-income developing
country succeeds in raising its fiscal share from 13% 1o 15% of the national product. If
itwas previously investing 30% of its budgetin development activities, an additional
two pereentage points of national income would raise the investment rate from
approximately 4% to 6% of national income — a 50% increase in development effort,
Itis for this reason that we should not ignore improvements in fiscal capacity as crucial
to improving support for rescarch.
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Table 3 shows the pattern of central government revenue as a pereentage of gross
domestic product by level of income and over time. The low- and middle-income
countrics have been making efforts to increase the share of the government in national
income over time. Moreover, as i country rises from a lower to a higher income class,
its fiscal effort rises. The critical increases take pliace in countries in the lower-middle-
income group. Itis here that special efforts must be made to ensure attention to
agriculture in the expenditure priorities of governments. The conclusion must be that
there is still room for “political will™ to play a role in raising development efforts.

Table 3. Total Current Revenue of Central Government as Percentage of GDP

Income group 1972 1986
Low income - 15.4
Lower-middle income 16.7 214
Middle income 19.1 24.0
Upper-middle income 20.3 25.0
Industrial market cconomies 21.6 24.1

SOURCE: World Bank ([USS),

Improving the policy environment for agriculture

The principal lesson for agricultural rescarch managers seems to be that the
agricultural rescarch system must devote some of its scarce resourcees to analyzing the
policy environment. Where decisions are made by cconomists and planners in
ministrics of finance and planning. agricultural rescarch institutes must contribute to
decision making through improved inforntation, anals =is of alternative strategies, and
building political support for its activities. There are several activities which are
directly in the research mandate of the institutes:

+ Analysis of macrocconomic policies which distort the type of technology
demanded by producers and impinge on the suceess of adoption of appropriate
technologies. CIMMY T s work on domestic resource costs of wheat versus
livestock and potatoes in Ecuador is i good example of the policy dilemma facing
rescarch leaders and the role of cconomic analysis b making decisions.
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Analysis of the rate of return to investment in research to document both the high
returns gained historically, and provide some guide to potentially high returns

in the future. Iis as important to be able to identity what activities

should not be undertaken as to make a case for more resources in general,

Documentation of invisible returns to rescarch. These are the cases where rescarch
has prevented major losses to discase. droaght, and inscet pests, gains
which are notalways recognized as the cquivalent of production increases.

Inshort,if agricultural research does not invest in the policy dialogue, it cannot
complain that its message is not being received.

At the present time. we are not able to make any categorical statements about the
impact of organizational structure on the allocation of public resourcees to agriculture.
Some preliminary hypotheses to be tested. however. are:

* Where agricultural development is fragmented across many ministries or parastatal
organizations. and where livestock . forestry . and fisheries are competing
with cropping to the neglect of conservation and natural resource management,
the sectoras a whole may sulfer from a weak and fragmented message witiv a
negative effect on the resources it receives.,

Large systems which can support decenralized taxing and expenditure power to
adegree may encourage increased levels of total supportto the agricultural
sector. Decentralization associates taxation more closely with the

bencefits of research, and makes taxpayers more willing to biear the costs,

These are hypotheses which over time we hope to be able to study in greater depth,
Thereisstilla need to examine the determinants of agriculture’s share in the national
budgetand the political and organizational factors which affect this ratio. Of particular
interest should be the lower-middic-income ceonomices where the fiscal base of the
ceonomy is changing rapidly, and the share of agriculture in the cconomy is declining,

Itis with these countries that a commitmen to agricultural rescarch and development

must be built into the tax and budgetary system so that the public agricultural
expenditure ratio can be raised.
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I'mproving the level of resources to research
within the agricultural budget

In this section we look first at structural improvements which increase the support of
client groups to agricultural rescarch. This is followed by a consideration of fiscal
mechanisms to tap new funding sources in the agricultural sector.

Attempts to increase the share of public agricultural expenditures going to research
may not be separable from measures designed to inerease the overall level of resources
going to agriculture. Public finance specialists have noted that raising the share of a
particular item may require new sources of revenue. Averch (1985:179) said:

The budget procedures currently used by S&T (science and technology)
burcaucracies rest far more on historical shares and constituent pressure than they do
on the most primitive notions ol the marginal productivity of rescarch dollars in
alternative uses. In part, this is why the burcaucracies are always demanding new
resources: their ability to do anything new depends on receiving new inputs, since
they are unable to reallocate the resources they have.,

The role of constituent pressure. The need for research to establish the support of its

constituents was expressed strongly by Dr. WKL Gamble (1984:51) before a group of
Latin American rescarch feaders:

Experience suggests, however. that the long-term viability of agricultural rescarch
systems depends on the emergence of organized producer interest groups who are
willing and able to exertinfluence on the legislative and executive processes. This is
because the support of agricultural rescarch forthcoming from finance and planning
ministries. given the pressures under which these ministries must operate, is not
dependable.

Toassure reasonable domestic levels of fiscal support on a regular busis, national
rescarch program leaders and program beneficiaries have to commit themselves o a
sustained political development effort.

This statement fits the Latin American environment and reflects a political cconomy
approach expressed by many Latin American writers. Dr. Eliseu Alves has argued
convincingly that periods of erisis provide opportunitics for research institutions to
gain the commitment of policymakers if they find and use the best strategy for their
own situation (Alves, 1Y87).

The question of whether or not coalitions of agricultural groups always succeed in
rais’ng support to agricultural research is seen in a different light by Browne (1987:83,
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87), writing about the land-grant system. Although most has been written about the
responsiveness of the land-grant institutions to their constituents, where more than
80% of the land-grant system’s resources come from sources within the state., Browne
notes:

The most extensive and detailed statements of support (for research) come from
those interests that are some part of the research effort . . . . Policy positions critical
ofagricultural rescarch are surprisingly extensive and broad based.

The eriticisms of agricultural rescarch, coming from agricultural groups themselves,
are diverse and often contradictory. Rescarch is seen as benefiting universities rather
than farmers, producing products suitable for industrial processing rather than food
which is tasty and nutritions. and introducing technologies which neglect the
cnvironment. The conclusion of Browne's thesis is that the veto power of offsetting
coalitions will prevent any change in the rescarch agendi sinee nothing will be seen by
all groups as anunambiguous improvement. Meanwhile . the negative chorus of voices
may adversely affect overall appropriations.

Institutionalizing support. The move which ook phace in Latin Aaerica to ereate
autonomous institutes in the 1960s and 1970s was intended to make research more
responsive toits clients and stakcholders. The move was generally aided by long-term
mstitutional support from USATD, which saw them as a new flexible way of getting
rescarch out from under the burcaucracy of the ministries. However. there was a
tendency for the institutes to behave as it their constituencey lav in the donor
community and not in the domestic political structures. USAID began to suffer donor
fatigue after many vears of declining national support, caused in part by the political
isolation of the autonomous institutes.

Thetatesttrend in Latin America is the creation of private rescarch fundaciones. They
are characterized by the predominance of private-sector agricultural interests on their
bozrds. an attempt to establish endowments to ensure a stable resource base for
rescarch andamandate to - ort new agricultural efforts. Through their boards they
areexpected to become close. .. yroducers. and be responsive to the need for research
on nontraditional crops that national rescarch institutes historically are poorly
equipped to handle.

The establishment of foundations was one wiy of overcoming donor fatigue, and fit
wellwith the philosophy of the donor government. which was stressing private-sector
initiatives inall arcas. Unfortunately. their rhetoric of being a “private-sector
alternative to failing national systems™ went beyond the reality. They use public-sector
funds (coming from aid donors), few of them have their own rescarch capacity, and
they must rely on human resources that they draw away from the national institutes.
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Whether they represent an increase in total funding to the system (by preventing a
decline in aid), ora diversion of resources which would otherwise be available, is yet to
be seen. They will face a test of sustainability when the aid-funded projects which
initiated thetr activities arrive at term (Sarles, 1988).

Tapping sources of funding within agriculsure, The agricultural sector, however, may
often have untapped sources of research and development funding that can be
reinvested in the sector. These include support by producer groups for rescarch,
production cesses levied by industry councils or authorities, carmarking taxes to
rescarch, and formula funds that tic increased government contributions to
commitments by donors and other sources of funds.,

Production cesses. often voluntarily fevied by the producer organization in support of
rescarch and development activities benefiting its members, have been valuable
sources of research funding for many commodities. They have been eredited with at
least two advantages:

« They provide an autonomous core of resources which can be used to ensure
continuity of the research cadre.

« They are linked closely to producers and ensure that the system is responsive to
their needs.

They have proven to be most feasible when the commuodity (usually an export crop)
faces an clastic demand, when producers can organize themselves to capture the
benefits from research {cither by appropriating the land suitable to the crop or through
marketing the output), or when the industry is facing a crisis and mechanisms are
created for an orderly diversification out of the crop.

Reseiarceh funded by cesses. however, has certain disadvantages. The cess may have a
disincentive effect, the base to which the cess applies may-be shrinking scculatly, and
market instability may make forward budgeting uncertain. However, as the case of
coconuts in Sri Lanka demonstrates, an institute funded by cesses can still enjoy the
advantages of an awtonomous core without ceding their right to get additional support
from the general budget (Senanavake and Herath, [U81).

The carmarking by the government of certain sources of tax revenue for specific
rescarch purposes has not been tried frequently, although carmarking taxes for

development is common. Earmarking tends to work well under certain conditions:

+ where the objective of the expenditure is universally accepted as “pood™
(such as health or education);
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Larmarking may also be attractive because many of these characteristics may be

where the benefits of the research are recognized and can be appropriated by
those who must bear dhe tax.

present:

Itmay substitute for decentralization of tax and expenditure authority where
governments are highly centralized. (Taxes on a highly region-specific commodity
which are spent on that commaodity may prevent the feeling that the region's
wealth is being siphoned off to the central covernment.)

Once established, an carmarked tax obviates the need to engage in annual political
infighting for o budget. although establishing it may require a major
political effort.

It may provide a stable funding source where the tax is linked to the export (foreign
exchange) value of the crop and the domestic currencey is unstable,

Itmay control a tendencey for central government to absorb all revenues where a
region or sector Licks confidence in the central government’s use of
discretionary income.,

It may increase donor commitment to o particular activity through some form of
linked support.

However, carmarking has certain disadvantages which may arise at some stage in the
process:

Itintroduces rigiditics into the fiscal system. Lxpenditures may be too rigidly tied.

Admmistrations controlling such receipts may build power bases from which they
can retuse to relinguish their funding even after the objective for which the tax was
carmarked has been achieved,

They may become a permanent taxing authority outside of the regular public finance
system which prevents i reallocation of resources to higher priority usces.

They may not provide elastic sources of revenue for the seetor they are funding cither

because the sectoris facing a dechining market or the tax itself has significant
disincentive etfects.
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Earmarked taxes do not necessarily have to come from the commodities they fund or
even the agricultural sector. Other candidates include imported articles for mass
consumption. luxury goods, and excise taxes on alcohol or tobaceo (demerit goods).
The condition for success seems to be that the objective is accepted by those who must
bear the tax and they have few ways of avoiding it.

New sources of domestic support — Private-sector investment

Up to this point we have stressed methods ol inereasing public support to agricultural
rescarch. There is now the reemergence of what is being called the “private interest”
view of the public sector. It recognizes the imperfections in the public sector's
allocation of resources, and argues that the government should invest its resourees in a
way which encourages a maximum contribution from the private sector. The essential
complementarity of public-sector and private-sector rescarch niust be exploited in a
way which draws additional resources from the private sector (World Bank, 1988).

As Echeverria (1988) concludes from his study of maize:

Complementarity between public and private rescarch contributes to the rate of
technical change inagriculture. Farmers will benefit by a larger role of the private
sectorindeveloping. transferring and marketing better maize seeds. Public rescarch
and regulatory policies should be directed to stimulate private involvementin R & D
and seed production by strengthening the public rescarch programs, by training
scientists, and by keeping research, production, and marketing regulations to a
minimum in order to assure quality and competition,

inorderto developand capitalize on this complementarity. a number of preconditions
need to be met (HHCA-EDIL T98R):

* Newlegal arrangements need to be developed which provide for public- and
privatessector cooperation, i only to overcome decades of competition ind
mutual suspicion,

+ Incentives need to be provided for industrial support to agriculturai rescarch, carried
out by, or inassociation with, the public sector.

* Structure changes need to be made which facilitate private-sector participation in
decision making.

Once these preconditions are met. a nmimber of mechanisms which help implement an
enlarged commitment of the private scetor can be deveioped. These include
public/private-sector consortia for research, contract rescarch by national research
institutes and provincial development corporations, and private foundations.
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Conclusion
Bringing the various clements of this paper together, we may argue:

+ Developing countries have been making progress in raising their fiscal efforts, in
allocating public funds to agriculture, and in assigning importance to agricultural
rescarch,

* A particular cffort is needed to help Jower-middle- and middle-income countries to
maintain their coneern with agriculture during periods of structural change in which
the taxable bases are increasing and the share of agricubture in gross domestic product
is falling. Itis in this group of countries that the opportunity to raise the ART is
greatest. it only by taking advantage of the structural chatges. and without mnsisting
onanincrease in the share of the agriculie ral budget going to rescarch.

+ Rescarch leaders have a responsibility to understand the fiscal trends at work, o
build political constituencies that support their elaims to resourees. to contribute
resources and political efforts, to participate in the policy dialogue. to propose
new sources of resources to mecet their needs. and to use the resources so obtained
for widespread social objectives and not priorities set by special interest groups.

+ Including these functions in the tasks of the rescarch system has important
implications for the way rescarch is organized in a country. New structural forms
to exploit the complementarity ¢ public- and private-sector research are required,
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The true measure of the success of a program of international and technical collaboration
is not in its accomplishments during the period ivis in force but rather in what happens
after foreign aid has been withdrawn,

George Harrar, 1967

Introduction

The theme of the Bruntland Commuission is sustainable development, a message that
has been greeted with applause in rich and poor countries. The sustainable message has
spread like wildfire, and 40,000 copies of the English edition, Our Common Future,!
were sold in the first year. But the report shedslittle light on African agriculture and on
the development of sustainable institutions. Neither does the report by TAC (1988),
Sustainable Agricul:aral Production, shed much light on the critical question of
developing sustairable institutions,

This paper presents some thoughts on the development of sustainable institutions for
African agricultural development. The foeus is on strengthening the three core
institutions - rescarch, training.  ad extension - that form the institutional base of
African agriculture. Primary attention is devoted to strengthening national agricultural
research systems (NARS). and secondary attention, to training and extension,

A sustainable NARS is defined as one in which domestic political support is mobilized
to provide adequate domestie financing of all core salaries and operating expenses of
the national agricultural rescarch system. The performance and sustainability of
agricultural institutions is examined over two 30-vear periods: the colonial period from
1930 1o 1939 and post-independence from 1960 to 1988, This historical assessment
raises some longer-term issues to ponder on strengthening African institutions over the
coming 30 years, 1990 to 2020, Finally. some of the implications are explored for
African states. donors, the CGIAR, and ISNAR,
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The thesis of this paper is that after a third of a century of independence, many African
statesare several generations behind Asiaand Latin America in terms of their stage of
scientific, politicai, and institutional maturity. A few countries in Africa are probably
one or two centuries behind Latin America and Asia. This is o sensitive topic that was
shunned in the 1960s and 1970s and is only siowly starting to be discussed openly. For
example. the respected Africanist, Colin Legam, recently observed that as colonial
powers withdrew from the continent in 1960, they “left behind them a series of national
states, but very few nation-states. The level of developmentof the continent’s
nation-state was still roughly equivalent to that of Furope or China in the fourteenth
and ifteenth centuries - and certainly no later than the seventeenth century™ (Legum,
TUSS: 24y,

[tis hypothesized that the stage of institutional maturity of individual African states
will play aeritical role in determining the type.ameunt, and sequence of foreign aid
that can be absorbed with integrity. But most donors e mally ignore the stage of
mstitutional maturity of individual African states an _separe acontinent-wide
strategy tostrengtheninstitutions such as a national agricultural research systemora
national extension service.,

The stage of institutional maturity of Alrican countries relative to Asia and Latin
Americiis beginning to reccive attention from researchers. While much of the
comparative scholarship on Africa and Asia centers on drawing insights from Asia’s
development experience Tor Africa, there are a few studies which deepen our
knowledge base and eschew poliey preseriptions. Two demographers studied the
relationshipbetween the stage ofdevelopmentand the speed at which family planning
wis adopted in Asia and Africa and concluded that the slow ness 1o adopt family
planning in Africas “not explained by the African countries beigatancarlier stage of
socioeconomic development™ (Caldwell and Caldwell. 1988 19). The Caldwells
contend that Afvican family structures and cconomic and religious attitudes towards
fertility severely limit the ability of African states to implement foreeful family
planring programs. But there are many puzzies about the dramatic differences
between Asia, Latin America, and Africa in terms of life expectaney. Forexample.
even though Sri Lankacand Sierra Leone hoth had per capita incomes of $330in 1983,
the life expectaney was 69 vears in Sri fanka. compared to 38 vears in Sierra Leone
(Behrman and Deoladikar, 198S). A recent study of 25 World Bank-financed
agriculturalb development projeets in Ease Asia, Latin America. and Africa points to
substantral differences in the sustainability of agricultural projects by continent.
Instead of evaluating projects immediately after project completion (normally five to
seven years alter projects had started). the projects implemented between 1909 and
1980 were studied between 1980 and 1984, The surprising finding was that all of the 10
projectsin Latin American and Asia were consides . ! ~cenomically sustainable, while
only two of the 15 projects in Africa were ceonomically sustainable (Cernea. 1987: 4).
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The findings point to differential sustainability rates between 2 frica and Latin
America and Asia and suggest that projects for Africa may have 1o be designed
differently than those in Asia and Latin America.

The African Development Context

In 1957 Ghana. formerly the Gold Coast, attained its independence amid an
outpouring of joy and high expectations. Three years fater in 1960, 17 additional
countries won their independence, thus explaining why 1960 is often referred to as the
date of Africa’s independence. Today 43 countries, totaling around S00:million people,
make up sub-Saharan Africa (Figure 1). But despite the cuphoria accompanying
independence in the Tate 1950s and carly 1960s. there has been a fundamental
mismatch between the enormous potential for physical production in Africa and the
capacity of Africans to achieve their economic aspirations. Table | shows that African
states are poor and that life expectancy is fow.

Africa’s poverty is captured in @ single statistic: the total GNP of the 45 countries in
sub-Saharan Africa in 1985 was slightly less than the total GNP of Spain, a nation ot 40
nillion (World Bank. 1987h). Sixteen of the 20 poarest coustries in the world are
African. Since 70% of the people in Africa live in rural arcas, raising the income of
rural people is a prerequic ite for improving the African standard of living. Because
poverty is the most central cause of hunger and malnutrition. italso follows that growth
in per capita income is a primary way of helping families increase their aceess to food
and reduce malnutrition.

African states are generally smallin terms of population. Seventeen of the dcountrics
in Table 1 have fewer than 3 million people. pointing up the need to examine how
NARS in small countries can adopt what Emil Javier of ISNAR calls “intelligent
borrowing™ as the primary strategy for acquiring new technoiogy. Inteligent and
systematic borrowing of technology is the hallmark of the dynamic ceonomic growth of
Japan. Singapore. South Korea, and many other countries. Nevertheless, thereis a
widespread view in African scientific cireles that Africa should develop its own
technology rather than relyving on borrowing technology as the primary source of
acquiring new technology. For example, Professor Thomas Odhiambo. Director
General of ICIPIE foreefully argues that “Africa must outgrow its concentration on
technology transter as the nrimary mechanism for achieving agro-industrial
development™ (Odhiambo, 1987:4).

Africa’s cconomic erisis of the 1980 is first and foremost agrarian. And since the

agrarian crisis in almost all African states is a failure of the tood and agricultural sector,
rather than simply i food erisis per se. the challenge for African policymakers and
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Table i. Economic Indicators for Forty Countries in Sub-Ssharan A frica

GNPperCapita Agriculture Average Index of Life
Annual Average  Annual Average  Food Production Percentage of expectancy
Population Growth Rate Growth Rate percapita LaborForcein  atbirth
(millions) (Pereent) (1979-St=100)  Agriculture {(vears)

mid-1986 1986 1965-86  "65-°80  "S0-°86 “84-"86 1965 Tusn 1986

Low Income (S) (%)
1. Chad 5.1 - - - - 100 92 83 45
2. Guinea 6.3 - - 0.3 93 87 81 42
3. Ethiopia 43.5 120 0.0 1.2 -39 87 86 S0 46
4. Burkina Faso 8.1 150) 1.3 - 2.7 112 8Y 87 47
5. Malawi 7.4 160 1.5 - 2.5 90 92 83 45
6. Zaire 31.7 160 =22 - 1.7 100 82 72 52
7. Guinea-Bissau 0.9 170 =2.0 - 0.3 - - - 39
8. Mali 7.6 180 1.1 28 -2.3 101 9 86 4
9. Mozambique 14.2 210 - - —-15.9 85 87 85 48
10. Madagascar 10.6 230 -1.7 - 21 98 85 81 53
1. Uganda 15.2 230 -2.6 1.2 -0.1 111 91 86 48
12. Gambia, The 0.3 230 0.7 -- - - - -~ 43
13. Burundi 4.8 240 1.8 33 1.3 98 94 .93 48
14. Tarzania 23.0 250 -0.3 1.6 0.8 92 92 86 53
15. Togo 3.1 250 0.2 [ 1.7 91 78 73 53
16. Niger 6.6 260 =22 —-34 2.8 85 95 91 44
17. Renin 4.2 270 0.2 - 3.0 114 83 70 50
18. Somalia 5.5 280 -0.3 - 7.9 93 81 76 47
19. Central Afr. Rep. 2.7 290 -0.6 2.1 2.5 94 88 72 50
20. Rwanda 6.2 290 1.5 - 0.9 87 94 93 48
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donorsis todiscoverhow to raise rural productivity and rural incomes across the Board
(Licher, 1482a). The government of Kenya adopted this strategy in 1986 when it
identified seven “ewentiad” commodities that formed the core of its food and
agricuttural policy: maize. wheat. nulk. and meat for food seeurity: horticultural crops
for both exportand home consumption: and coffee and tea sor raising farm income and
carning foreign exchange. Ken esapproachisrefreshing because it moves bevond the
narrow deoate on food and cash crons - a favorite among many PYO/NGO (private
voluntary organizations/nongovernmental orgamizations) groups, and decides which
commuodities should be promoted i order to achicve multiple objectives, incluaing
family and national tood sceurnty. foreign exchange, sovernment revenue,
cmplovment. and regional balancee.

The NARS i Adric are slowly replacing their food-centered rescarch agenda of the
TOSOs wethavmore balunced research agendi - an agenda that focuses onthe generation
ol new technology Tor tood, ivesiock and export commodities. Under conditions of
rapid population growth. new technology s essential to help raise rural incomes,
provide raral jobsand assistim “parking a generation™ of people in rural areas until
fertility rates slow down and/or industriad expansion geacrates more jobs,

Tosummarize. Africa’'s cconaomie erisis is complex and ithas been building for several
decades. Netther simplistic statements about changing the international cconomic
order nor calls tor export-led grow th ure the anssers, The problemis rooted in the
potitical neglect ot agricutture during the colonial period. This neglecthas continued in
the post-independence period. Stop-gap measures have been tried - crash production
campaigns and mass intusion Hf toraign md - but these huve mostly failed. Therefore,
to mect the crisiscone must turn to agricultural-led growth, But. based on historical
experience, anavricultural-led strategy must be framed m no less than a 20-vear
horizon and must entaii a corabination of technological innovation. policy reform. and
institutional restracturing tecanse cacho by aiself,is limited.

Institutions and African Development

With the exception of the pioneering research on insiitutional innovation by Vernon
Ruttan and Yujiro Havami. agricultural development specialists have nealected
institutional issues. This has been especially true in Africa where social scientists have
been enthralled with faring svstems rescearch. social impact assessment, and more
recentlve sustainable production systems, This Lack of attention to research on
institutions, however, does not come as i surprise. The fate Gunnar Myrdal reports
that when hie was careving out rescarch for Usien Dramain the 1960s, the most difficult
issuc was learning how “to deal with the political issues of changing institutions, which
were then, as now, avoided by most ordinary cconomists in their writings on
development™ (Myrdal. 1984: 154).
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But the study of institutions has recently been moved to center stage by cconomists in
industrial countrics. such as Douglass North, Oliver Williamson, Irma Adelman, and
many others. Ina major 20-vear vestigation of the cconomic development process in
23 countries over the 1830-1914 period, two scholars recently coneluded that
“institutions mattered mos! in distinguishing between country groups experiencing
more suceesstul and less suceesstul cconomic development™ (Morris and Adelman,
T98K: 209) - "The authors concluded that “diversity in growth. diversity in institutions
and diversity in applicable theories were the hallimirks of the process of nineteenth
century development.” Prof. Glenn 1. Johnson ¢f Michigan State University conteads
that “institutional imitations are presently the most serious constraining factor™ for
the agriculture of developed and newlyindustriadizing countries and that the
less-developed countries “are now constrained more by existing institutions and
human capital stocks than by technologies and stocks of biological and physical
capttal™ (Johnson. 1988 1),

But rescarch on rural institutions in Adricais s mtancey (Van Reenen and Waisfisz,
LGSSY. The hard-core knowledge base on how to strengthen institutions such as NARS,
extension services. and faculties oFagricalture in Africa is madequate. Researeh is
urgently needed on widespread institutional failure. But rescarch s also needed on
whysome institutions are strikingly effective: the Kenva Tea De clopment Authority,
serving 130000 seadtholders: the Zimbabwe smaltholder Cotton Marketing Board:
Botswana Meat Commission: West Cameroon Coffee Cooperative Union: and the
Mal Sud Cotton Project that includes 0,600 smaltholders (Abbott. 1987), These
successstories should be caretully studied to draw lessons for mstitution building in the
{0,

Adrican states and donors are fumblicg and confused about how 1o develop human
capabtlity and agricultural institutions at this carly stage o Mrican development.
Many countries find it difficult 1o pursue lone-term istitution-building strategics
because of civil unrest. political mstability. and the ready availability of financial aid
toraverseas traiming and long-term advisors. 'n other countries. the real and imagined
fear of political utirest constrains donors from pursuing the long-term institution-
building models that were successful in Asiain the [960s and 1970, But the most
fundamental issuc is the inability of donors to come to grips with Africa’s carly stage of
institutional and scientific maturity,

The longer one works in Atrica. the more one is forced to conclude that the
resource-transter model of forcign assistance must be replaced by a human-capability/
institution-building model of devaopment, The shortcomings of the resource-transfer
modelare paintully apparent in Somalia. A recent joint UNDP/IBRD technical
mission dug deeply into the mode of delis ering foreign aid to Somalia, a country riven
with clanwars and a century or two behind most Asian countries interms of its level of
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scientific, institutional, and administrative maturity. The joint team reported that
denors were collectively pumping US$ 100 million into Somalia cach year to support
1200 expatriates on technical assistance contracts and overseas training for Somali
nationals (UNDP and IBRD. 1985) 4 Mevertheless. this revolving-door model of
forcign advisors and overseas training is not achicving the ultimate objective, “the
development of national capacity through the permanent transter of skills and
know-how to Somah nationals and national institutions™ (UNDP and IBRDD. 1985: 2).
Without question, the model is not addressing the long-term problem of developing
sustainable Somali institutions.,

Three decades of independence have produced a farge knowledge base on why many
forcign aid-tinanced agricultural and rural development projects are not performing
well at this carly stage of Africi’s cconomic history and institutional fragility (Morss,
1984: Cernea, TU8S. TUS7: Zurek, 1985 World Bank 19874, 1988d: Eicher, 1982h.
984, T988a. TY88h). There is consistent evidenee that human capability and
institutional barriers to development have been skirted in the drive to inerease the flow
of forcign aid to African agriculture - especially during the rapid build-up of aid for
dircct-action projects over 1973-83. Starting around 1983, the foreign aid pendulum
shifted from project- to policy-based fending. But regardiess of whether the focus was
on projects or policies, the end result has been the same: the long-run human
capability, scientific and institutional and social organizational issues — the prime
movers of agricultural devetopment - are Being seriously neglected by both African
policymakers and donors.”> There is aneed for a tundamental reexamination of the
assumptions about Africa’s stage of cconomic history. the differential levels of
development of vartous African stites, absorptive capacity, recurrent costs, and
appropriate long-run strategies to strengthen national agricultural services such as
rescarch, extension, and training,

Institutional Development during the Colonial Period: 1930-1959

A skeletal agricultural rescarch infrastructure was established in most countries in
Africa during the first two to three decades of thiscentury .” A few countries such as the
Sudan launched rescarch programs immediately following World War I (Edris, 1969).
By 1930, a small group oi researchers was at work in most countries. Most rescarchers
focused on export commodities, but rescarch on food crops included sorghum in
Uganda, maize in Zimbabwe and Kenya, rice and cassava in Zaire, and rice in
anglophone and francophone West Africa.

Without question. many national agricultural rescarch svstems (NARS) in Africa were
effective producers of new technology during the colonial period. The ereativity of
NARS can be illustrated through historical sketches of research in Zaire, Zimbabwe,
and Kenya over the 1930-59 period. In Zaire, formerly the Belgian Congo. about
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two-thirds of the budget of the Belgian-financed national agricultural research service
= INEAC —was focused on export crops and one-third on food crops. Rescarch on oil
palms was launched in 1933 with the goal of developing ahigh-vielding palm to replace
the tall, low-yiclding, wild palm that grew in the bush in West and Central Africa.” In
F939 after only six vears of rescarch at the INEAC station at Yangambi in northern
Zaire asmall team of five rescarchers untocked the geneties of the oil palm. leading to
the development of hybrid varicties that out-vielded wild palms by several hundred
pereent under farm conditions (Bevinaert. 1940: Tollens., 1988).

Theoil palm research at INFAL had large regional and international spillover effects
which helped Taunch the modern oil palm idustryin Cote d Ivoire (tormerly the Ivory
Coast).™ Nigeria (Eicher, 1907). Malavsia (Hardey. 1970}, and Indonesia,

INFACTS rice rescarch also demonstrates the spillover effects ol i technology-
producing national agricultural rescarch system CITPINARS). In 1958, INEAC
refeased an upland rice variety, .80, alter six vears of breeding and testing while
relving on one of the first mainframe computers nAfrica to process the experimental
dati” Although O.S.0/0s not grown in Zaire. it is one of the dominant upland rice
varieties in West Africa some 30 vears atter its release, 05,0, is grown underdifterent
local names in West Africa today and it accounts for about 9Y10% of the upland rice
grown in Nigerian bnsumniary . the INFEAC research program in Zaire illustrates the
vast potential that national rescarch services in Africa have for producing new
technologies for food and ¢xport crops and for contributing to meeting the rescarch
needs of neighboring countries and the global agricultural rescarch system. !

The NARS of Zimbabw ¢ is the second example of the creativity of anational svstem in
Africa. Flvbrid maize development in Zimbabwe from 1932 (o 1960 represents i
textbook example of a NARS in Africa producing new technology without relyving on
imported germplsm U In 1932 11.C Arnold lwanched @ maize improvement program
in Zimbabwe (then Southern Rhodesia). In 1938, ALG LR, Rattray assumed the
lcadership of the program . and in 1949, 17 vears after rescarch was initiated. the first
hvbrid, SR- 1o was developed by crossing two tocally bred open-pollinated varicties.
Southern Cross and Saiisbury White. But SR-Fwas not released to farmers beciause
vields were fow. Rescarch continued from 1944 1o 1960 in o search for higher-vielding
hybrids. Tn [960, SR-32_usingle-cross hybrid was released to commercial farmers after
28 years of rescarch (1932-1900). Looking back over the pastsix decades of research on
food crops in Africa. the SR-32 white muize hybrid is undoubtedly the Green
Revolution food-crop success storv in Africa (Ficher, 1984, 1980). Hhistorically, the
size of the maize rescarch program in Zimbabwe has been small {two to four
rescarchers), but the program is known for its continuity. its scientific and
administrative leadership, and its productivity."” Zimbabwe's experience also
illustrates the extensive spillover effects of a TPNARS. SR-32 maize has been sold as
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far north as Ethiopia, as far west as Cameroon, and as far south as the Republic of
South Africa.

In Kenya's national agricultural rescarch system, it took Michael Harrison and his
matze teamonly nine veass (1933-1964) to develop ahigh-yielding hybrid maize variety
by crossing a local variety with a variety imported from Ecuador. Kenva's expericnee
illustrates the potential of importing germplasm and underscores the need for the
NARS in Africa to develop a high fevel of technical capacity to pursue a strategy of
“intelligent borrowing™ of technotogy from neighboring countries and the global
system.

Regional researchinstitutions were introduced during the colonial period from 1930 to
1939 to d2al with the problem of small countries and to stimulate the production of
export crops for European markets. One of the most suceessful regional research and
extension projects in Africiis the CEDTARTC network that supports smaltholder
cotton production in ) countries in francophone West Africa. Cotton rescarch is
carricd out by IRTC rescarchers in France, Cote d'Ivoire, and satellite countries in
francophone West Africa. The CEDTMis i private cotton management and extension
organization with four decades of experience in West Africa. In nine of the 10
francophone countries where data are available, average cotton vields increased
fourfold over the 20-vear period, 1963-1982 (Dequecker, 1983). The World Bunk
recently evaluated the CEDT/IRTC cotton modelin Burkina Faso. Cote d'voire. and
Togo and concluded that itis a striking success™ when compared with other
agricultural development projects in Africa (World Bank, 1988b: 29). Lele and van de
Walle (1988) recently concluded that phasing out regional cotton programs in
anglophone Africa in the 19705 explains the slow growth in cotton production in
anglophone relative to francophone Africa over the past 15 vears.

In anglopbone West Africa, the colonial period from 1930 1o 1959 was marked by
constant experimentation with rescarch models to deal with the small country problem
(Kyvomo, 1988). In 1930, Ghana was the world's Targest cocoa producer, but the
industry was plagued by inseet and discase problems. To deai with these problems. a
National Cocoa Rescarch Institute was established at Tafo, Ghana.in 1938 by the
British Colonial Service. The Institute carried out highly successful studies of
controlling several cocoa discases. including swollen shoot viras, capsid. and black
pod. In 1946, spraving programs based on research iindings were Taunched and they
were instrumental in boosting Ghana's cocoa production toa peak output of 320,000
tons in 1963 (Martinson ct al., 1987). In 1944, the Cocoa Rescarch Institute was
renamed the West African Cocoa Research Institute (WACRITD) and given a mandate
to serve both Ghana and Nigeria, But cocos rescarch in Ghana over the past SO yearsis
marked by constant organizational change and turmoil:
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+ 1938 - Cocoa Research Station esiablished at Tafo to serve Ghana.

« 190 - West Africa Cocoa Rescarch Institute (WACRD) replaced the Cocoa
Rescarch Station with a mandate to serve Ghana and Nigeria,

¢« 1962 - Five vears after independence. the government of Ghani dissolved WACRI
and setup the Cocoa Rescareh [nstitute of Ghana (CRIG). The government of
Nigera then converted the WACRI station to the Cocon Research Institute of
Nigeria (CRIN).

« 1975 -"The mandate of CRIG was expanded in 975 toinclude coffee. kolanuts. and
shea nuts,

Coco cesearch in Ghana has also been subjected to constant change in parent
organizations. Since 1962 cocoa research in Ghana has been administered by the
following six organizations i chronological order:

« Natienal Research Council:

+ Ghana Academy of Scienees:

» Council for Scientific and Industrial Research (CSIR);
» Ministry of Cocoa Affairs:

» Ghana Cocoa Marketing Board:

« Ghana Cocou Board,

Three fessons have emerged from 50 vears of cocoa research in anglophone West
Atrici. First, the colonies of Ghana and Nigeria were well served by o small team of
Britishscientists ina highly productive regional rescarch institute (WACRI) from 1944
o 1962 In 1944 WACRIE was staffed with 15 British scientists. Seeond, the transition
fromaregional (WACRI) toa national research model (CRIGY in 1962 led to a breach
in research continuity beeause 12 expatriate staff resigned. leaving seven professional
staff and 25 vacancies at the Cocoi Research Institute of Ghana (CRIG). " CRIG is
now nationalized butitis starved for operating funds and it hos poor linkages with the
cocoi extension service. " It is now negotiating with the Overseas Development
Administration (O A} of the United Kingdom fora US$ 2.1 million grant for rescarch
supportas part ofalive-vear multidonor cocoa rehabilitation project. The third lesson
is that the research management of NARS suddenly emerged asa critical factors when
the regional institutes were nationalized. For example. the management of cocoa
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rescarch in Ghana has beenin censtant turmoil since CRIG wits nationalized in 1962,
No scientific orgactization can faurisi as it misses rom one ministry and ageney to
another e the average of onee every three vears as CRIG has done sinee 1902,

Justas Ghanawas de world™s Targest cocoa producer during the colonial period.
Nigeriawis the feading producer ot oil palme. I $939 the British colonial government
established an O Palm Rescarch Statior i Nigeria in order to meet the growing,
challenge of oit palm production on plentations in the Far Fast. In 1951, the British
converted Nigera™s ol palm stition into the West Adrican Institute for Oil Palm
Leseareh (WATFOR Y at Benin Citv, Nigeria,with a mandate to serve the British West
Afncan terricories of Nigeria, Ghana, Sicrin i.cone. and Caimeroon. Tn the 1950,
WATFOR had o scientific stall of onty Tosemior otficers (abde ). Soon after Nigeria
became mdependentin 1960, the new gov rnment decided to nationalize WATFOR
and rename it the Nigerian Institute tor Ol Palm Rescarch (NIFOR) . During the
[962-04 transition period. 1ot the 1S research officers lett the institute. When NIFOR
was fornially established in 196400 had a sttt of Fosenior officers (Tive of whom were
onoverseas trainingand the numberinercased slowly to 15 by 1970, But Nigeria's oil
boenrof the 19705 provided tundine 1o increase NIFOR'S sttf from 1S senior officers
i 1970-71 1o 283 10 1983,

Todav. the Nigerian Institute of Ol Palm Research (NH-OR) is not performing well, A
veoy substantial part of NTHORS budacet is used to pav the salaries of s vast
administvative. cientific. and supportstaff. Only about one-thivd of its regular staff
are directly engaged i research whine the other two-thirds are in administration.
supportservices, soctal services. and resvenue generating activitios. For example. in

Table 2. Number of Sentor and Junior (WTicers at the West African Institute for il Palim
Rescarch VA TFOR) and the Nigerian Institute for Oil Palm Rescarch {INTFORy, 1955 to 1988

Typeof WATFOR WAIFOR NIFOR'Y NIFOR  NIFOR  NIFOR

Staft IY55 1963 1964 1970 1985 19RY
Senior Officers 16 |5 1 L6 283 R
Junior Officers

and  Technicians) 1533 151 204 357 1,487 1471
Towal Regular Stait? 160 F66 214 73 1

770 1.760)

SOURCT: West Adrican Institute for Ol Palm Rescarch (1933/36, 1963), Nigerian Institute for
Ol Patm Research (1963 =63, 1969-70. 1970-71 1985) and personal interviews, January 1988,
Lo 1963 WATEOR was nationatized and became known s NIFOR.
2 Bwve of the Hotficers were anoverseas traiting.
S Excludes unskitled seasonal laborers.
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1985, 48 scientists were working on the key crop - oil palm —while 64 out of the 283
senior officers were administering the institute. NIFOR is also starved for foreign
exchange to purchase equipment and supplies. Its rescarch mandate has been
broadened beyond oil palm to include date palm, raphia. coconut. and other palms. In
summary, NIFOR is top-heavy with administrative staff. and it is less productive today
with 289 seniorofficers thanitwas when it had only 13 during 1935-1970. The sobering
lesson that fTows from cocoa and oil patm rescarch in West Africa is that there is no
guarantee that simply increasing agricultural rescarch expenditures and the number of
scientific staff will fead to greater rescarch productivity. This is an important message
tor African politicians. rescarch managers, and donors. But most donors have a strictly
ahistorical view of development and they Tack an institutional memory.,

The rise and decline of cocoaand oil palm rescarch in Ghana and Nigeria stands in
sharp contrast to the experience of Malavsia and Indonesia. In 1923 Malaysia
established the Rubber Research Institute of Malavsia (RRINM)Y and concentrated its
natisnal rescarch effort on rubber for four decades. Malavsia became independent in
1957, the same vear as Ghana, but today Ghana's per cupita GDP ol $390 stands in
sliarp contrast o $T8300in Malavsia. In the Tate 1900, Malavsia crabarked ona
massive agricultural diversification program away from rubber, with the voal of
mereasing rural incomes. Policy makers assumed that Maloysia had a long-term
comparative advantage in produecing o wide range of export crops such as oil palm and
cocoa and that foreign exchange carnings fron these crops could be used to finance
food imports such as rice. To further its diversification of export crops, in 19609 the
covernment decided to broaden its national research effort bevond rubber and it
established the Malaysian Agricultural Research and Dey clopment Institute
(NARD ) which began operations in 1971, Malavsia drew on Zaire's rescarch on
hvbrid paims (Beirnaert. 1940) and over time developed hybrids for NMalaysian
onditions. In H9780 0l palm rescarch was spun off from MARDL into o new institute.
the Palm Ot Rescareh Institute of Malaysia (PORIA (PORIM. TUSS). Malavsiuis
also planning to spin off cocou rescarch from MARDI and set up aseparilte cocoi
rescarch imstitute with the goal of around 100 scientists and technicians, Tt his
mereased s agricultural research statf from 100 officers at independence in 1937 10
00U today. Tts rescarch systemis highly productive and it has helped Malavsia
mereise export crop production and world market shares. !

But West Africa - especially Nigeria - has dissipated its rescarch base for oil palm and
cocoaandlestworld marketshares to Malavsiccand Indonesia. For example. oil palm
production is booming in Malavsia and Indonesia and planners in these countries no
longer tiake West Africaas aoserious competitor in the world oil palm trade. The
dominance of Indonesia and Malaysia in world oil palm production is shown in 1986
production data:
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Cote d’Ivoire 195,000 MT

Nigeria 550,000 MT
Indonesia 1,274,000 MT
Malaysia 4,500,000 MT

But restoring West Africa’s competitive position in oil palm and cocoa research will
require more than financial assistance from donors. Many basic political.
organizational, managerial, and scientific questions are plaguing export-crop rescarch
in West Africa. These problems must be addressed first and foremost by Africans at
both the political and scientific levels.

Five lessons for agricultural research policy in Africa flow from the colomial research
experiencee:

1. Creativity of teclhnology-producing NARS (TP/NARS)

During the colonial period. numerous countries demonstrated that national
agricultural rescarch systems could produce new technology and contribute to the
global rescarch system, rather than simply borrowing technology along the lines of the
international technology-transfer model. A strategy to strengthen NARS in Africain
the 1990s should start with the premise that TP/NARS are a fact of life. Donors should
agree on making strategic investements in eight to 10 TP/NARS over the next 30 years.
But this does nor mean pumping $20 million to $30 million into a TP/NARS over the
next five to seven vears. Rather, the challenge will be in spreading $20 million to §30
million in a NARS over the next 20 to 30 years with the aim of strengthening the quality
of the research programs, improving financial mangement, and developing political
and financial support from national sources.

2. Small commodity-resecrch teams

In most cases. three to four scientists, and in a few cases, no more than half a dozen
scientists, formed the commodity teams of TP/NARS that produced hybrid maize in
Zimbabwe and Kenva. rust-resistant wheat in Kenya, improved tea clones in East
Africa. cotton in Uganda. and sovbean and cotton varieties in Zimbabwe. But this
“focus-and-concentrate™ strategy was not been heeded in the first 30 years of Africa’s
independence. Instead., the overarching goal ofmost NARS has been a) to expand the
number of commodity research programs. b) to expand downstream research (e.g..
farming systems research). ¢) to inerease the number of seientists. technicians, and
total stalt, often at the expense of the overall quality of the NARS rescarch program,
and d) to expand the number of nonrescarch activities such as managing plantations
and processing plants and selling seedlings. For example, even though Nigeria has
1,000 agricultural < lentists in 1988, its NARS is weaker today than when it had 100
scientists at the tine of independence in 1960,
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3. Research spillovers: Regional, pan-African, and international

Rescarchspillovers from TP/NARS and regionalinstitutes are illustrated by hybrid oil
palm, hybrid maize, cotton, and many other commodities. Forexample, Cote d'Ivoire,
Nigeria, Malaysia, and Indonesia borrowed the research on oil palm genetics from
Zaire. Because spillover effeets are common features of national. regional, and
international research centers, donor projects to strengthen NARS in Africa should
explicitly address this issuce in project documentation and implementation,

4. Technology-borrowing NARS (T1/NA RS)

The colonial experience is documented with suceess stories of borrowing technology.
For most countries in Africa today - especially the 22 countries with less than five
million people - intelligent borrowing of technology will be the primary strategy for
acquiring new agricultural technology for the foreseeable future. But it will be
necessary to convinee African scientists that borrowing technology is not a second-rate,
demeaning activity. and that it takes o high levelof technical competence todevelopan
ethicient national capacity to borrow, test, sereen. and adapt technology to micro
environments.

5. Regional research: Efficient bur unsustainable

Regional rescarch in anglophone Africa during the colonial period was highly efficient
because it coneentrated on a few commodities. had assured overseas funding, and was
endowed with outstanding administrative and scientific leadership. Examples of
suceesstul regional research include the East African Agricultural and Forestry
Rescarch Organization (EAAFRO) in East Africa: the Federation of Northern
Rhodesia (now Zambia). Southern Rhodesia (now Zimbabwe), and Nvasaland (now
Malawi): and the West African commodity research institutes (cocoi, oil palm,
rubber, rice). But with the coming of independence in the late 193508 and carly 19606s,
the regional centers were converted into national institutes which came under political
pressure to absorb staft. especially recent university graduates.

In francophone West Africa. several impressive regional research networks are still in
operation. such as the IRCT/CEDT cotton rescarch and extension network (World
Bank. 1988b). Nevertheless., although regional research institutes represent an
cHficient rescarch model., they are generally nor financially sustainable from African
sources. The Tea Research Foundation of Central Africa is one of the few examples of
an African-financed regional institute but it has a smallstaffand it has turned to donors
for support over the past decade (Ellis. 1988).



Institutional Development during the Post-Independernce Period:
1960-1988

The collective expericnee of restructuring and strengthening rural institutions in the
first three decades of independence can be analyzed under five topics:

1. The colonial legacy

Atindependence, African states inherited a strong bias for extension and international
technology transfer to aceelerate agricultural growth. This bias was based on the
colonial premise that culture-bound. small farmers needed to be educated and
motivated, and that foreign assistance could be used to rapidly expand the number of
low-paid extension agents relative to more highly paid agricuitural rescarchers. With
some rare exceptions, atindependence the institutional base - training, extension, and
rescarch — for African agriculture was geared to supporting export agriculture. large
tarms, plantations. and ranches. This was o fact of life in 1960 when 17 countries won
theirindependence., in 1975 when Mozambique and Angola won their independence.,
and in 1980 when Zimbabwe won its independence with a government to serve the
rural majority = 700,000 black smallholders. as well as 3000 commercial farmers.

Over the past 30 years. onfy modest progress has been achieved in converting the
land-tenure. training., and rescarch institutions to support the majority of rural people.
Forexample, the government of Senegal waited until 19 vears after independence to
setup a BSc-level training program in agriculture in 1979 (Eicher, 19824). Tanzania
and Lithiopiahave only recently ¢ stablished state agrictwural universities. Zimbabwe's
land-settlement program is stafled after settling about 40,000 familics between 1980
and 1988 (instead of the planned 162,000 tamilies between 1982 and [U83). In
summary, the basic restructuring of agrarian institutions to serve the majority of rural
peopleis proceeding at asnail’s pace in most African countries. It conres as nosurprise
that project aid and structural adjustment lending all but ignore these festering
institutional realities.

In many parts of Africa. the case can be made that the vast outpouring of foreign aid
has helped maintain the status quo and postponed the inevitable restructuring of
agrarian institutions and the domestic financing of basic - gricultural services, such as
NARS and training institutions. IFor example. donors are paying for a large share of the
national research budget in a number of African countries, including Senegal. Prof.
John Lewis of Princeton University reports that Sencgal’s annual, official,
development assistance of over US$ S0 per capitais four or five times higher than per
capita levels for Asian aid recipients. In macro terms, Lewis reports that “foreign aid
paid for all of Senegal's investments and 6% of its consumption in 19817 (Lewis, 1987:
285). With this level of gencrosity. why should administrators of Senegal’s national
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agricultural rescarch, extension, and training institutions allocate their cnergy to
generating political and financial support from Senegalese clientele groups?

Table 3 presents data on the stock of uman capital - Africans and expatriates in
NARS and universities in sub-Saharan Africo - that has been paticntly compiled by
ISNAR rescarchers, Phil Pardey, Han Roseboom. Howard Elliott, and many others
(Pardey ctal Lin press). The table shows that anglophone countries such as Nigeria,
Kenya, and Ghana have achiceved substantially greater prearess in the nationalization
of their NoaRS. relaiive to francophone countries. For example, Cote d'lvoire and
Nigeria have been independent for the same length of time. But after 28 years of
independence. Cote d'voire has 73% of its research and teaching posts filled by
expatriates. compared with 6% in Ghana and none in Nigeria. This is a puzzle that
warrants further analysis and debate at the political and technical levels.

2. Destruction of regional, national, and local institutions

The 1960s and 1970s were marked by intense destruction of many of the regional and
national institutions inherited from colonial governments. For example, most of the
regional rescarch iastitutes in anglophone Africa. such as the West African Cocoa
Rescarch Institute and EAAFRO, were converted into national institutions soon after
mdependence (Dagg. 1986). At the national level., many colonial institutions were
abolished. Guinea and Madagascar terminated the services of French rescarchers soon
afterindependence. and in 1962, Nkrumah abolished Ghana's national extension
serviee. The government of Tanzania abolished leeal government and farm
cooperatives in the mid-1970s. Numerous training institutions., such as Makerere
University in Uganda. were devastated during internal political upheavals. Many of
the state institutions that were setup to serve farmers, such s marketing boards. have
in fact “turned against them™ (Arhin et al.. 1985).

The influential Berg Report of 1981 recommended a shift to market liberalization and
areduction in public-sector employment (World Bank, 1981b). Because of the
cconomic crisis in the carly 1980s, African governments were belatedly foreed to
reexamine the role of public institutions and state control overagriculture. This is now
atime of refiection and reexamination in Africa. Former President Nyerere of
Tanzania recently reported that “there are certain things I would not doif [ were to
start again. One of them is the abolition of local g vernment and the otheris the
disbanding of cooperatives. We were impatient awaignorant” (Nyerere, 1984).
Tanzania has recently reintroduced local government and cooperatives,

Without question, one of the underreported events limiting African agriculture is the
cyele of destruction of human capital beeause of coups, civil wars, and civil unrest. At

least a half dozen countries have been stripped of high-level human capital through
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Table 3. Sub-Saharan Africa: Total Number of Agricultural Researchers in National
Agricultural Research Systems and Universities, Qualification Indices and 1980—86
Averages

Qualification! Qualification!
Number of Agricultural Rescarchers  Index: Total  Index:

Nationals
{percent) (only)
Total  Local  Expat.  Expat. {percent)

(%)
VESTERN AFRICA
Benin 45 42 3 (7N 73 71
Burkina Faso 114 59 55 (48)
Cameroon 187 126 61 (33)
Cape Verde 16 13 3 (19) 57 45
Chad 28 20 8 (29)
Cote d'lvoire 201 54 147 (73)
Gambia 62 45 17 (27)
Ghana 138 130 8 (6) 74 69
Guinea 177 NA NA
Guinca—Bisau 8 7 1 (13) 75 71
Liberia 33 24 9 27N 69 57
Mali 275 246 29 (1 29 20
Mauritanta 12 NA NA 92
Niger 57 25 32 (56)
Nigeriu 1005 NA NA
Senegal 174 123 51 (29)
Sierra Leone 46 NA NA
Togo 49 37 12 24)
Subotal 2626 (31)° 50? 29
CENTRAL AFRICA
Burundi 53 30 23 (43) 85 73
Centra! African Rep. NA NA NA
Congo 68 37 31 (46)
Gabon 24 10 14 (58) 71 30
Rwanda 34 24 10 (28)
Sao Tome & Principe 3 NA NA
Zaie 43 NA NA 23
Subtotal 225 (43) 60 59
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Table 3. (continued)

SOUTHERN AFRICA
Angola
Botswana
Lesotho
Madagascar
Malawi
Mauritius
Mozambique
Swaziland
Zambia
Zimbabwe

Stbtoral

EASTERN AFRICA
Comoros

Ethiopia

Kenva

Seychelles

Somalia

Sudan

Tanzania

Uganda

Subtotal
TOTAL

SUB-SAHARAN
AFRICA

Numberof Agricultural Rescarchers  Index: Total  Index:

Total

28
50
18
83
80
9y
77
I
!
153

710

14
142
483

7

31
206
276
185

1343

4905

Local

15
27

9
73
75

NA
13

57
NA

134
408

27
NA
204
NA

SOURCE: Pardey and Rosehoom (£n press ).

1. Calculated as (number of PhD + MSe researchers)/(tot
index based on the total number of rescarchers (national

Expat.

13
28

Y
10

NA
04

54
NA

N
6
NA

to o "' o~

Expat.
(")

(46)
(36)
(50)
(12)
( 0)

(83)

(36)
{419)

(41)

(50)
(6
(16)
(38)
(13)

(22)

(17)

29

assumed to hold cither a PhD or MSe (or equivalent) qualification.

2. Subtotal figures are weighted proup

Qualification' Qualification!

(pereent)

16
73
67
48
30
36
83
44
6l
45

50

45
38

81
61

o
(o)

agricultural rescarchers tor cach regional group accounted for by cach country,
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Nationals

(only)

(pereent)

0
3
40
26

0

24

24

40

49

44
38

alnumber of researchers). For the qualification
Fexpatriate), the expatriate researchers were

averiges, where the weights represent the proportion of total



outmigration over the past three decades. Ghana, Ethiopia, Uganda, Somalia,
Tanzania, and Zambia are prominent examples. Emil Rado recently reflected on the
international brain drain in Ghana: “Ghana does not fack people of the highest
capability. But the flower of them is abroad, in sclf-imposed exile. The PNDC (ruling
party) has vet to face squarely the task of so broadening its constituency that it can
attract them back™ (Rado, 1986).

3. The quantity-quality trade-off

Thirty years of independence have been dominated by an unbridled growth in the size
of the civil service, national agricultural research and extension services, and
parastatals. Most nations (with substantial donor encouragement) opted to increase
the size of key institutions such as NARS and extension services. The following figures
display the quantum jump in the size of the state machinery:

« Sub-Saharan Africa started independence with a profound extension bias (21,204
extension agents and 1,320 rescarchers), and this bias was intensified by hiring an
additional 36,000 extension agents over the next 20 years (Judd etal., 1987: 11-13).

« The Congoincreased the size ol its extension staff 10-fold from 1960 to 1972 (Young,
1988: 20).

The Sencgalese government employed 10,000 persons at independence in 1961 and
61.000 in 1978 (Young. 1988: 27).

« In Ghana. the Cocoa Marketing Board employed 105,000 persons in the carly 1980s
to handle a crop half as large as that which 50,000 employees had managed in 1965
(Young, 1988: 27).

« In Nigeria, the national agricultural rescarch service expanded from 100 rescarchers
in 1960 to around 1000 today (Table 2).

But in most cases. there was a clear trade-off in quantity versus quality and the
expansion of size was accompanied by a reduction in the quality of the enterprise -
whether it was the civil service or a NARS (Lipton. 1988). The major lesson for most
NARS in the 1990s is to freeze and/or reduce the total number of employees and
concentrate on improving the quality of scientists and their rescarch programs and
replacing expatriates in the process.
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4. The Green Revolution Jootpring

The Green Revolution has achieved the impact of a small footprint on Africa’s rural
landscape. Dalrymple (19864, F986b) reports that the total area of modern wheat and
rice varicties under cultivation in sub-Saharan Africa in 1983 was about 800,000 ha
(wheat 556,000 ha and rice 242,000 ha). which amounts 1o roughly one-quarter of the
annual cropped arcain Zimbabwe. one of the 43 countries in Africa.

5. The imperative 1o stren ethen NARS

Since the Green Revolution has barcly touched Africa. African leaders and the donor
community must face up to the reality that the CGIAR and French research networks
have not delivered the volume of new foad crop technology that many experts had
implicitly promised when the first CGIAR center - HTA - was established in Ibadan
some 20 vears ago, Therefore, African states. agricultural seientists. and donors are
compelled to face up to the question: what can be done to strengthen NARS in a
cost-cttective and sustainable manner so that they can become more productive
partnersin producing new technology and complementing the CGIAR and Freneh
rescarch systens?

In summary. the post-independence experience from 1960 to 1988 displays consistent
cevidence that the dominant institutional and technical assistance models of donors®
are not productng the expected inerease in agricultural outputin Africa, exeeptina few
middle-income countries such as Zimbabw e Forexample. donors are pumping US$
00 million a year into Somalia to finance F.200 Jong-term expatriites and overseas
training through a forcign-assistance model that postpones the tough issues
surrounding the deyclopment of Somali mstitutions. Turning to the Sahel. the former
divector of the Club du Sahel, Anne de Latte, recently reported that the targets for the
recovery ol the Sahelare not being achieved despite the receipt of US$ 15 billion of
forcign assistance over the past 13 years for the 30 million people in the Sahel (de
Lattre. 1988y,

Although many donors are reluctant o publish the results of their evaluations. it is well
known that the fuilure rate of rural projects is high " Forexample. the World Banks
Operations Evaluation Department recently evaluated the Bank's experienee with
financing rural development (RD) projects from 1965- 1986 and noted that although
“RD lending targets were met. . . half of the RD projects in sub-Saharan Africe
failed™ (World Bank. 1988d: xvi). The training and visit extension system (& V) is
being aggressively promoted by the World Bank in Africa. Preliminary evidence
stuggests that the T & V model may be sustainable in high-potential farming arcas such
as the central highlands of Kenya. but notin sparsely populated semi-arid areas.
Because of the Bank's zealous promotion of the T & V approach, ™ continuing
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independent assessments of on-going T & V programs would be in Africa’s self-
interest.

Moast African states do not currently bave the institutional, managerial, or financial
capacity to absorb present levels of proicet aid “with integrity™ and to sustain the
projects after foreign aid is phased out.” Insome subregions, such as the Sahel, foreign
aid officials no longer discuss the “recurrent cost problem™ because it is assumed that
donors will be paving some of the operating costs of Sahelian governments for the
indefinite fuiure = perhaps for another generation or longer.

Longer-Term Issues to Ponder: 1990-2020

Drawing on Africa’s rescarch experience over the past 6f) vears, six strategic issues
emerge for debate on strengthening the institutional base tor African agriculture over
the next 30 vears.,

1. Restoring the primacy of commodity-based research

During the colonial period long-term. highly focused rescarch on asingle crop such as
cotton, groundnuts. cocoa. cil palm.or maize was suceessful in producing new
technology that was relevant to African conditions.” But many NARS and donors
have ignored this experience and have spread their support for research over too many
commaodities, too many discrete projects, and too broad a geographical arca. For
example., until TYUSSUSATD was supporting reseiarch on 28 commodities in Atrica, but
it has subsequently reduced the number to cight (USATD, 1985). A World Bunk-
financed projectin Rwanda endorsed rescarch on 17 commodities. Tn some countries
over the past decade. farming svstems rescarch (FSR) has been aiven priority over
commodity research. But FSR s now in decline as Atrican research administrators
seek to find a better balance between commodity and farming systems rescarch. The
key questions are striking the proper balance between the number of commaodity and
FSR scientists, budget allocation to commodity and FSR programs, and sequencing.
FSR should serve as o handmaiden (servant) to commodity-rescarch teams { Eicher.
FOST). Astrategic priority in the FY90s 1s steengthening national commaodity-rescarch
teams on i few priority commadities. In some countries this will be only one staple
food, while in others it mayv be three or four commadities.

2. Agricultural rescarch investment norms and priorities

The second issue concerns how much African states should spend on agricultural
rescarch? Presently. most donors follow the guideline that a desirable agricaltural
rescach investment target would be in the range of 0.5% to 2.0% of the total national
value of agricultural GPD. The World Bank has argued that a desirable investment
target for rescarch for many countries would be an annual expenditure (recurrent, plus
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capital) “equivalent to about 2 pereent of agricultural gross domestic product™ (World
Bank. 1981a: 8). But this norm is derived from industrial countries with a century or
more of experience in mobilizing political and financial support from farm
organizations, commodity groups. private firms, and state and federal organizations.
voreign aid metered out to NARS in Africa according to the 1% 1o 2% investment
nerm will most likely inflate the size of the NARS (staff. buildings. and cquipment)
berond the capacity to mobilize domestic political and cconomic support to maintain
NARS over time.

When donor funas are transterred to a NARS in Africa according to the 1% 1o 2%
formula from industrial countrics. the missing elementsin this resource transter are the
“political will and political support™ from agricultural interest groups that have been
nurtured by research managers and scientists over generations ininduscrial countries,
Prof. Vernon Ruttan (1987) has repeatedly stressed the need to tie incremental donor
funding for NARS to matching funds from the recipient government. The failure to
tollow some variant of matching funding inereases the likelihood that donor funds may
mercase the size of NARS bevond the political will to maintain the system. The spectre
of Mali's 275 agricultural scientists is a ¢ise in point.

Insummary . the agricalturat research investment norms derived from the experience
ofadvimeed countries. cither capitalist or socialist. are almost certain to be
mappropriate short-term poliey guides for donors and for African states. Despite 60
years of orgamzed agricultural rescarch in Africa., there is littde solid information

on the cconomies of research in Africa. No published studies are available on the
ceonomic returns on investment in any commaodity or in any NARS in Africa.™ A
series of case stadies is needed on the cconomics of investment in agricultural rescarch
in Africa.

3. Size, quality, and productivity of NARS

There s little solid empirical information from Africa on the relationship between the
size (number of scientists), quality of scientific staff, and productivity of a NARS.
There s, however, enough historical and ancctodal evidence to conelude that some of
the pronouncements on the level of investment and the size of NARS in Africa should
be taken with o grain of salt. For example. JTha (1987) reeently studied national
agricuitural research systems in Africa and concluded that there is “substantial
underinvestment™ in agricultural research because 14 countries were spending less
than (.39, of theiragricaltural GDP on rescarch (Jha. 1US7: 267). Instead of coming to
Thar's conclusion. one can make o convineing case that there is overinvestment in
rescarch insome countries relative to their current stage of institutional maturity,
absorptive capacity. scientific leadership, political support for rescarch, and projected
government revenues.
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Three examples reinforee this point: First, most African countries have ignored the
colonial cxperience of high payotfs to small rescarch teams and have expanded the size
of their NARS in terms of the number of scientists, technicians, buildings, cquipment,
and operating budgets. In many cases this expansion has outstripped the capacity to
manage the national rescarch enterprise, pay staff on time, piant experiments on
schedule. and mobilize political supportto finance and sustain the system after foreign
aidis phased out. Under the carrentlevels of foreign aid in Africa. itis often casier for
the director general of a NARS to mobilize an additional million dollars of rescarch
support from foreign donors than itis from domestic funds. This illustrates how foreign
aid can increase the dependeney on foreign donors and postponce the day of reckoning.

Second. donors are part and parcel of the drive to inerease the size of NARS. For
example. donors are currently paying a substantial share of the recurrent budget of the
national agricultural rescarch systems in Mali, Ghana, Senegal, Niger, Zambia,
Rwanda, and many cther countries. [tis admostimpossible to cite a feasibility study
that recommerds reducing the size of a NARS and concentrating on upgrading the
quality of the present rescarch staftand the refevance of the rescanrch programs.

Third, many NARS have been under political pressure to absorb new university
graduates and expand the size of the institution at the expense of quality. Forexample,
Nigeria has invested ata brisk pace in expanding its National Agricultural Rescarch
Service from around 100 scientists at independence in 1960 to 1000 in TYSS (Table 2).
But Prol. Francis Idachaba. Viee-Chancellor of the University of Aericulture,
Makurdi. Nigeria. recently reported that “research management probably constitutes
the most important constraint on Nigeria's National Agricultural Research System™
(Idachaba, [Y87: 351,

In summary. many African countries are making some of the same mistakes that Asian
and Latin American countries made in the 1970s when the emphasis was placed on
expanding the size of NARS to the point whe re there were too many rescarch facilities
and researchers “without™ programs (Ruttan, 1987: 78). There is nced for a study of
the size, productivity, and sustainability of NARS and the cconomies of agricultural
research.

4. The training fallacy

Many African states. donors, and members of the university community maintain that
more training is needed to solve Africa’s shortage of skilled manpower. But this
standard prescription has been overtaken by events in many countries where the
human resource problem has shifted from the supply to the demand side as recent
agricultural graduates at the certificate, diploma, and higher levels have found it
increasingly difficult to find jobs. In addition, many NARS and universities in Alfrica
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are hemorrhaging and losing scientists and teachers as fast s they are trained. For
example. the average loss of NARS rescarch officers with a university degree is
estimated to be about 7% per vear (World Bank. 1988 I8), arate that would require
A NARS to replace its entire cadre of researchers every B3 yvears. Another serious
problemis the loss of productive scientists and teachers over 40 vears of age. Four
guidelines for training in the 19905 are as follows:

NARS and faculties of agriculture should utilize a systems approach in developing a
human resource strategy that includes recruitment. training. promotion, and
retention of researchers and teachers.,

The number of rescarchers and teachers released for training should be tailored to
the ability of the country to finance and sustain them over the long pull.

Training should concentrat > on a) upgrading present staff and b) replacing
expatriates rather than training to fill new posts and increase the size of the
organization,

Faculty ol agriculture expansion projects should be designed within a subregional
perspective (e.g. the Sahel) to avoid duplication of training facilitics.

5. The need for rolling subregional rescareh maps

Africa’s immensity and diversity rale out any meaningful discussion of Africa-wide
rescarch priorities and guidelines tor strengthening NARS. There is a compelling need
for Afvican rescarch managers and donors to adopt a subregional geographical arca
such as the Sahel or Eastern Africa as the operational unit for developing research
strategies and i framework for considering investments in NARS . regional institutes
(... WARDA) and regional research networks. The present method of preparing
feasibility studies for NARS on a country-by-country basis ignores rescarch spiltovers
from NARS to neighboring states and regional and international centers. By ignoring
these spillovers, there is a high probability that donors will overinvest in NARS aud
contribute to the inflation of NARS in terms of size.

The practical message that flows from this discussion is the need for an organization
such as ISNAR to develop rolling regional research maps to guide teams that are
preparing teasibility studies for donor investment in NARS. Subregional rescarch
maps should contain a vision of the Tong-term dynamic comparative advantage of
agriculture in a sub-region, identification of present research institutions and donor
activities (present and projected) and research priorities to help change the
comparative advantage of agriculture in subregion over time. Itis important that the
preparation of rescarch maps should not lead to research inventories that count all the



rescatch projects in a region such as the Sahel (Devres, 1984) or Southern Africa
(Decvres, 1985).

6. Sustainability of NARS

A sustaineble NARS has been defined as one that has the ability to mobilize domestic
political support to pav the salaries and required operating costs of the core scientific
stalf from national sources. Presently, the complex issues surrounding the
sustainabihty of NARS are not being systematically addressed by any major donor or
international mstitution working in Africa.

Reflections on the World Bank’s Strategy to Strengthen NARS in Africa

Donors are an istegral part of Africa’s agricultural research dilemma. For example,
the development of sustainable Atrican institutions is being undermined by the
decision of donors to use lower standards of performance in evaluaiing investments in
Atrica. Fdward Javeox. Vice-President of the Africa Department of the World Bank
recently pointed out that:

Donors have continued to prefer new investments long after it became clear that
budget revenues would be inadequate even to maintain past investments. The
design of projects has too often ignored the fragility of African institutions and
the scarcity of skilled manpower. And. perhaps most important of all, African
countrics have not been held to the standard of performance common elsewhere
in {he world, including other low-income countries (Jaycox, 1985: 11)

By committing about USS$ 4 billion 2 vear for agricultural oans. the World Bank is the
undisputed leader in setting the poliey direction for agricultural lending in the Third
World. Over the past decade. the Bank committed about US$ 33 billion —one-third of
itslending portfolio - for agriculture. When cofinancing with other donorsis taken into
account, the total outlay for agricalture s US$ 90 billion over the past 10 vears (Jayeox,
1988: 15). Morcover, the Bank recently announced that it plans to invest $6 billion to
$7 billion in agriculture in Africa over the coming five years (World Bank, 1988¢). The
Jank's high-profile role in African agriculture underscores the political significance o
anew Bank initative in a complex arca such as agricultural rescarch.

But the Bank is a reliative neweomer to agricultural rescarch. It made its first
agricultural research loan to Spain in 1970, [t threw its weight behind agricultural
rescarch in Africain 1979 with @ loan to the Sudan. 1tis now supporting or planning t
support research projects in 16 countries in sub-Saharan Africa (World Bank, 1983c¢:
22). Fhe Bank committed USS 1.3 billion to agricultural research worldwide during th
six-year period, 1981-1986, including US$ 314 million for Africa (Pritchard, 1988).%
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In March 1988, the World Bank unveiled a strategic tramework to guide its support of
agricultural research in Africa - Strengthe ning Agricultural Rescarch in Sub-Saharan
Africa: A Propased Strategy (World Bank. 1988¢). The report reflects a “consensus™
that emerged after a three-year study and a period of consultations and meetings,
inctuding a high-tevel meceting of African policvmakers. rescarchers., and donor
representatives in Feldating in 1987 o review the draft report (Pickering, 1988). The
central question that can be raised about the Bank” sproposed strategy for Alricaisthe
following:

Will the implementation of the strategy lead to productive., cost-cifective. and
sustainable NARS or will it possibly increase the dependeney of some NARS on the
ternational donorcommunity. the CGIAR, and the French research establishment
for decades to come?

This overarching question will be explored by examining five issues related to the
Bank's strategy for Africa:

Africa’s carly stage of institutional development

The Bank's strategy is based on the implicitassumption that all African countries are at
atairly similar stage ot politicol and institutional maturity and that the limiting factor of
NARS is financing for buildings. equipment. vehicles, and operating costs. Over the
past decade. the Bank has a demonstrated record of designing 1 virly large ($15 to $50
million) projects with other donors as cofinancers. and disbursing these funds through
short-term five- to seven-vear) projects. By contrast, USATD" sstrategy to strengthen
NARS in Africa is based on the implicit assumption that Africin countries are at
different stages of institntional maturity and that strategies of forcign assistance must
be tailored toanation’sstage of development and absorptive capacity (USATD, [U85).
Forcxample. SATDY S strategy breaks new ground by dividing the 45 NARS in Africa
into cight to 10 TP/NARS and the balance into technology-ad: ipting (borrowing)
NARS (TA/NARS).

2. Resource-transfer model

The Bank carried out extensive background studies over a three- vear period to aid in
the preparition of its new strategy. But these studies did not include the collection of
original data on the cconor ies of investment in research in any commodity or in any
NARSIn Africa. Nevertheless. the Bank s strategy assumies that African states should
spend 1% 10 2% of agricultural GDP on agricultural reseirch - the same level that
many industrial countries are spending. The Bank s strategy presents i consensus view
(of donors and African planners and rescarch managers) that large transfers of

fiancial resourees are needed 1o strengthen NARS in Africa. Sinee the Bank's
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stracegy is partially designed to mobilize donor support to cofinance research projects,
itwillbe warmly endorsed by political leaders and the directors of NARS in Africa. But
the challenge is to move bevond the resource-transter model of bustding buildings and
purchasing cquipment and vehicles, and to develop a human-capabilitv/instivution-
building modei .t i weared to the realities of Africain the 1990s. The three hallmarks
of the human-capabiliy model are Ty the slow, step-by-step process of improving the
quality of the scientific. managerial, and financial capacity of a NARS. 2) upgrading
the quality and relevance of rescarch programs, and 3) developing support from
clientele groups to finance and sustain the research system from domestic sourees.

3. Tapping Africa’s research experience

The Bank's strategy does not explicitly draw on Africa’s rescarch experience over the
pastsix toseven decades indeveloping astrategy for the coming 30 years. Forexample,
why were small teams of seientists (two to six) so productive during the colonial
period? What does this experience suggest for the current proposals to finance the
expansion of NARS in Fanzania. Niger (Niger and ISNAR, 1988) . Mali (Mali and
ISNARTOUSK) . and other countries? The Bank's proposed strategy also fails to draw
insights from some of the contemporary African suceess stories in agricultural
rescarch. For example. what was the role of public and private rescarch in helping to
triple smallholder maize production in Zimbabwe from independence in 1980 to 1987
(Rohrbach. T988)? What can Africa learn from Malavsia’s proneering rescarch in
biotechnology (National Council tor Scientific Rescarch, 1985)? Zimbabwe is
planning tosctup a private biotechnology rescarch institute . Should African countries
setup private or public biotechnology institutes or rely on industrial countries for
biotechnology?

4. The puzzle of francophone West Africa

The Bank’s rescarch strategy tor Africa does not analvze why francophone countrics
are so heavily dependent upon expatriates reltive to anglophone countries. For
example. after three decades of independence. why are 73% of the agricultural
rescarchers and teachers in Cote d'Ivoire still expatriates (Table 2)? Is this desirable?
‘The Bank's proposal studiously avoids this issue. How do NARS maintain research
quality (e.g.. cotton rescarch) in francophone West Africa while progressively
developing i cadre of national scientists and reducing the dependency on expatriates?
Thisis a puzzle that requires attention at the political and technical levels.

5. Sustainability — The neglected issue

Over the nextfive years, the Bank plans to help mobiiize $US 3 billion of resources for
agricultural rescarch in Africa ($1.5 billion into NARS and 1.5 billion into thc CGIAR
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system) (World Bank, 1988¢:). There is a high probability that transferring an average
of $300 million a year into the NARS over the next tive years will overload the NARS
with buildings, cquipment, and increased recurrent costs under the banner of
conforming to the 1% 10 2% investment target. The end result may make African
NARS more dependent on the CGEAR and French research institutes and
international donors, and postpone the day of reckoning —i.c., developing local
political support to finance the core costs of NARS from domestic sources as the key to
sustainability of NARS. In short. the Bank's strategy has dodged the critical question
of how to increase the financial sustainability of NARS.

Lam convinced that the five issues flagged about the Bank's approach to strengthening
agricultural rescarch in Africa will slowly emerge as the critical issues under public
debate in the 19905 In fact, some of the reservations that Thave raised about the
Bank's resource-transfer moded were recently echioed by a World Bank official at the
Bank's 1988 Agriculture Symposium:

[tis reasonable. as has been seen in many cases. in particular in Africa. to pro-
mote — not to say to force = the craation of burcaucratic, civil service systems in
places where there is no commitment. political or othertwise. and where there
are serious doubts as to the ability of governments to finance such systems from
budgetary resources™ (Lafourcade. TU8S: 63).

Ensummary, the World Bank is providing financial but notintellectual leadership in
strengthening the institutional base of African agriculture. Despite the unlimited
resources atits disposal. the World Bank does not have a cadre of core staff and
consultants who have the time to study and reflect. and the freedom to design
long-terneprojects that slowlv and progressively strengthen the human capability of
national agricultural rescarch systems over a period of decades.™

Implications for African States, Donors, the CGIAR, and ISNAR

The thesis of this paper is that many African countries are generations, and i few are
several centuries, behind Asianand Latin American countries in terms of their stage of
human capability and irstitutional and political maturity. What flows from Africa’s
agricultural research history over the past 60 vears is the simple but powertul
proposition that currentinstitution-building strategies and lending approaches that are
ctfective in Asiacand Latin America will have to be sharply modified to fit the carlier
stage of development of many countries in Africa. In addition, because of the
differential stages of development between African countries, institution-building
approaches in middle-income countries in Africa, such as Zimbabwe and Cameroon,
are likely to fail in Guinea. Chad. Burundi. Somalia, Uganda, and Ethiopia,
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Institution “uilding strategies should be tailored to the stage of a nation’s institutional
scientific, and political maturity. The World Bank’s proposed Africa-wide strategy for
strengthening NARS is almost ceitain to be ineffective. Instead, a subregional strategy
should be prepared to strengthen the three core national agricultural services -
research, training. and extension - for cach of the five major agrocecologies: Sahel,
coastal West Africa, Central Africa, Foscern Africa and the Horn, and Southern

frica. Each strategy should include the basic concept of TP/NARS and TA/NARDS,
and rescarch networks to link rescarchers in NARS with regional and international
institutes.

Now is the time to start fresh and examine the causes of differential stages of
institutional maturity in Africa and the inecremental niature of building scientific
capability. 'The starting point should be o thorough review of what has been learned
about Africa’s agricultural research history over the past 60 vears (Carr, 1982;
Anderson et al., 198R). The second step is to improve our understanding of the payoff
to investment in agricultural rescarch by undertaking a set of comparative studies of
the cconomice rate of return on past investments in research (Echeverria, TUS8).
ISNAR is the logical institution to undertake studies of the payotf to investment in
food. export crops, and livestock because it has generated a plobal data base for
agricultural rescarch (Pardey and Roseboom in press: Pardeyv et al., 1988). Although
studies of past investmentsin rescarch offer limited guidince on how much toinvestin
rescarch in the future, they will help Africa gain a better understanding of its agrarian
heritage. The results of these rate-of-return studies will also serve as a bridge toex ante
studies of potential future returns on investment in public and private rescarch in
Africa.

Feasibility teams preparing donor projects to assist NARS should discontinue using
rate-of-return coefticients from other continents to justify investments in NARS in
Africa. Maorcover. the use of the 1% to 29 of agriculture GDP as the guideline for
investment in NARS in Africa (World Bank, 1981a) should be discontinued because
there is no empirical foundation from Africa to support the use of the norm. In
practice. the 1% to 2% guideline allows donors to sidestep thorny issues such as
recurrent costs and financial sustainability.

Donors should come to grips with the immensity of Africa and*the diversity of its
colonial heritage and uneven prospects for development. Investment in rescarch,
training. and extension should be conceptualized as part of an interactive investment
package onasubregional basis, such as the Sahel or Southern Africa, ina 20- to 30-year
time frame. The present project-by-project and country-by-country approach to
strengthening national agricultural services is a politically safe but technically flawed
approach to institution building. The subregional approach to rescarch planning has
the potential of capturing research spilfovers. But to implement such an approach,
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African states and donors must deal with some complex political issues limiting the
development of sustainable institutions. For example, because of the different nature
of the international political interests in francophone West Africa and Southern
Africa, the approach to strengthening NARS in these two subregions will be radically
different.

Subregional rescarch investments should be conceptualized as part of an interactive
package where regional spillovers are a fact of life. The TP/INARS conceptin the
USAID (1985) strategy is one that should be factored into the preparation of
subregional plans to strengthen NARS. WARDA (1988) wad HTA (1YUSS) recently
prepared brictsketehes onhow they propose to strengthen NARS in West Africa. The
sketehes retleet the lack of a clear mandate to deal with the complex politica!,
technical.and financial issues in strengthening indigenous seientific capacity in West
Atrica, Butthe WARDA and 1ITA sketehes are beainning. They need to be placed
side by side with the plans of NARS. SPAAR. and CGIAR. s well as with plans by
bilateral and multilateral donors. There isan urgentneed tosetupa SACCAR tvpe of
organization for the Sahel with a full-time African director to guide donor investments
i agricultural rescarch and promote research conperation among scientists in the
region. A similar type of organization is needed for coastal West A frican countrics.

ISNAR has aspecial responsibility and opportunity to work with NARS . donors, the
CGIAR. and French research networks to develop subregional plans 1o strengthen
NARS. There is need for the CGIAR 1o stupplement the counting of hectares as
measure of the production impact of a CGIAR center with new measures of the
performance of rescarch institutions over time. For example, how does one measure
the performance of the SADCC/ICRISAT sorghum and millet center based in
Zimbabwe in terms o its progress in helping strengthen NARS in Southern Africa?

The missionof the CGLAR svstem and the approach thatitoses indealing witty NARS
in Africa should be reexamined. When George Harrar, I HHL and others were
laying out the CGIAR svstem in the carly 1960s. they had a limited time horizon of 15
to 20 vears in mind for the system. F.F. Il an agricultural cconomist and then
vice-president or the Ford Foundation reported that whereas every statein the US, for
example, had a college of agriculture and a systemool experiment stations, o
“half-dozen leading colleges of agriculture produced the bulk of the new technology™
(FHIL 1964). Hill observed that this concept of technology-producing states could be
usedtosetup “regional research organizations™ - International Agricultural Research
Centers (IARCS) —inless-developed regions. Hill contended that these new 1A RCsin
the Third World should have continuity of funding from public and private sources for
acsufficiently long period of time to cnable them to carry out their assigned missions.
This will usually require fifteen to twenty years, sometimes longer™ (Hill, 1964: 152),
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In the early 1960s there was i general pereeption that the Ford and Rockefeller
Foundations could withdraw and transfer the management and support of the carly
TARCs (Cimmyt and IRRI) to the host countries over a period of several decades
(Ruttan, 1987). But one CGIAR center has celebratedits 25th anniversary, another its
20, and both are planning programs for the year 2000, Inshort, the CGIAR system is
firmly entrenched. and a few scholars such as Prof. Ruttan have argued that the
CGIAR system should be given permanent status in the global research system,

Nevertheless, after 20 vears of CGIAR activities in Africa, the CGIAR system does
not have a feasible plan of action to strengthen Africa’s NARS. Before the TG system
brings more centers under its control, four hard questions about the CGIAR's role in
Atrica should pe addressed:

» What constitutes a suceesstul international effort in agricultural rescarch in a
subregion of Africa such as the Sahel? Should donor assistance to the CGIAR system
be evaluated on the basis of the volume of new technology produced, or on the dual
objectives of producing technology and strengthening NARS?

Is the CGIAR prepared to modify its technology-generating focus in Africa and
develop a dual strategy of generating new technology and strengthening NARS?

Is the CGIAR prepared to rebudget human and financial resources to help improve
the capacity and increase the sustainability of NARS?

» Arc the French research institutes prepared to develop and implement a strategy (in
cooperation with the CGIAR) to strengthen NARS in francophore West Africa?

To address these and other questions, ISNAR should map out a l0-year research
program on “Sustainable NARS in Africa.”
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Notes
World Commission on Environment and Development (1987).
No countries in sub-Saharan Africa were included in the 23 studied.

Historical studics of agricultural rescarch policy include a study of 60 years of
agricultural rescarch history in Uganda (Carr, 1982) and Prof. Idachaba's study of
agricultural rescarch policy in Nigeria ( Idachaba. 1987).

About US$ 90 million was spent on the 1200 long-term advisors, and about $10
million. onoverseas training in 1983,

Foran extended discussion of the five prinic movers, see ficher (108Na. 288G,
The prime movers are tivorable cconomic environment, human capability, new
technology. rural capital formation. and rural institutions.

The 1900-1929 period in anglophone countries is admirably chronicled by
MeKelvey (1963 Jeftries (1964). and Maseticld (1972). Tam not aware of a
defimtive history of agricultural research in francophone Atrica.

In 1947, the French established the Tnstitut de recherche pour les hutles et
oleangincaux (IRFIO) to carry out rescarch on oil pilm. Cooperation between
INFAC and IRHO scientists plaved a critical role in developing the modern oil
palovindustry in cote d'voire.

Processingof the rice rescarch results was greatly aided by the arrival ofa large IBM
mainframe computer at the Yangambi station in 1956 (Tollens. [988).

Atindependencein 1960, there were 420 Furopean (mostly Belgian) seientists and
technicians. of which more thar half were university graduates. In addition, there
was a4 Congolese Tabor foree of 12,000 to support 17 rescarch stations, 14
experimental plantations. and a vetermary laboratory (Drachoussoff, 1965: 188).
But Guy Rocheteau of ISNAR reponts that in 1988, there are only 43 national
scientists in Zaire’s NARS (see Table 2). supplemented by 36 national and 11
expatriate scientists inaseparate rescarch and extension project in the Ministry of
Agriculture.

Sce Facher (1984 and Rohrbach (1988) for more information on Zimbabwe's
maize industry,
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16.

19,

A.G. Rattray served as director of maize research from 1938 to 1968, at which time
he retired from government service. Zimbabwe's maize rescarch program has
been directed by only four scientists over the past six decades (1932-1988), arecord
of continuity that is unmatched almost anywhere in the world.

Institut de recherche du coton et des textiles exotiques (IRTC).

. Compagnic Francaise pour le developpement de fibres textiles (CEDT).

. The tast expatriate scientist left CRIG in 1962, For more details see Martinson et

al. (1987).

The number of Ghanaian scientific statf increased to 11 (of 17 total) in 1970 and to
25 by 1985,

See Malavsia (1980) and PORIM (1985) for a discussion of the aggressive steps
taken by Malaysia to become the dominant world oil palm producer and a leading
generator of biotechnology (National Council for Scientific Rescarch, 1985).

Institutional models include integrated rural development (IRD), agricultural
(arca) development. T & V extension, farming systems, discrete agricultural
rescanch projects, and research components in arca development projects.
Technical-assistance models include short-term consultants, fong-term resident
expatriate advisors, counterparts, and overseas training.

See Cernea (1983 and 1987), Dyson-Hudson (1985), Zurek (1985), and Birgegard
(19R87).

20. For an upbeat assessment by a World Bank official, see A Successful Managerial

21

Approach: The Training and Visit System of Agricultural Extension” (Isracl, 1987:
Chap. 10).

. Invariably, loan, credit, and griant agreements are vague on the source of the extra

government budget resources expected to take up the slack after the loan or grant is
disbursed. Because extra revenue is not forthcoming in most cases, the project
activities are terminated or dramatically scaled back when foreign assistance is
over. Insome cases, the project is “repackaged™ and another donor takes over.

22, For adiscussion of the recurrent cost problem, see Heller (1979), CILLS/Club du

Sahel (1980), USAITD (1982), Howell (1986), Morss (1984), and Gray and Martens
(1983).

231



23, Idris (196Y) summarizes SOyears of cotton research in Sudan from 1918 to 1968, and
Martinson et al. (1987) review 48 years of cocoa research in Ghana.

24 Prof. Eric Tollens is carrying out 2 study of the returns to Belgian investment in
agricultural rescarch in Zaire (formerly the Belgian Congo) from 1933 1o 1959,

25 These figures include allocations for free-standing agricultural rescarch projects,
and agricultural and regional development projects with rescarch components,

26. For valuable perspectives on this complex process see Odhiambo (1967, 1987) and
Rocheteau et al. (1988).
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Rationalizing Donor Support for NARS

Thomas Schurig
Fedcral Ministry for Economic Cooperation
Bonn, Federal Republic of Germany

In the last few decades, the world has witnessed a substantial increase in agricultural
production The extraordinary achievements in agricultural development and research
have made it possible to produce enough food to feed the entire population of the
world,

The enormous production potential of the Furopean Community. the United States,
and Canada. which so far has not been fully exploited. is evidenced by huge production
surpluses. Over the last 100 years, agricultural vields in most industrialized nations
with large agricultural sectors have grown five- to six-told.

Today. we are able to produce more than enough to feed the world's population. 1n the
foresecable future, the technicalities of food production will not constrain world
population growth. Many studies have concluded that the carth’s potential productive
capacity is sufficient to feed more than three times its current population. The
pessimism of Malthus would appear to be without foundation.

To the casual observer. and I ean think of a number of politicians who fit that
deseription. itappears that in view of the widespread production surplus in most
industrial countries and even in some developing countries, agricultural rescarch has
doneits duty, oratleast that it need not have priority in the future. Itis merely a matter
of distributing and transporting food surpluses to needy countrics.

That this is not the case quickly becomes clear if one looks at the problem more closely.
Today, no one knows it agriculture will have developed sufficiently to ensure a foad
supply for the world's population by the turn of the century. What we all want, and to
that end we have joined forees. is the development of the Third World. Development
means, however. that cach individual and ever,y nation can freely unfold the creative
talents they possess. The foundation of development must be the ability of Third
World countries to feed themselves,

Economic and social discrepancies between North and South, between industrial and
developing countrices, are nowhere so apparent or so disturbing as in the case of food
supplies. In the South one person inevery four has to go hungry, while the storchouses
of the North are not large enough to hold all the surplus grain, meat, and dairy
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products. In the South undernourishment s one of the commonest causes of mortality,
but overnourishment in the North poses a growing threat to health. Removing this
glaring disparity between hunger in the South and surplus in the North, or at least
reducing it to a tolerable level, is a challenge which we all face.

Letus look at the food situation from a regional point of view. The agricultural
commoditics market of the European Community is characterized by surplus
production mainly of basic foodstuffs. The citizens of the European Community enjoy
anutritional level that the countries in the Third World do not dare to dream of.
Similar conditions are found in other industrial countries.

Judging by FAO's reports and statistics, a slow but nonetheless constant improvement
in the food situation can be detected in Latin America. Between 1968 and 1983 food
production rose by approximately 3% cach vear. There are. however. countries or
arcas within the region that are still agging behind, for example Haiti, northeast
Brazil, and the Andes Mountains.

About L4 billion people. almost one-third of the world's inhabitants., currently live in
Asia. There are greatdifferences in the way the general food situation has developedin
cach individuad country. In the 1960s. Tndin was still the country where hunger and
starvation were most widespread. Today. India actually exports agricultural products
from time to time. thanks to the suceess of the Green Revolution. In 1984, forexample,
40% more rice and almost SO% more wheat were harvested than in 1974,

China. which experienced atrocious famines between 1920 and 1923, was able to raise
its food production by an annual 5.5% between 1980 and 1984, by pursuing a rigid
population policy and by targeting financial resources to the agricultural sector. This
figure places China, which has to feed more than | billion people. well ahead of other
developing countries. Ingenceral, finding enough to cat is no longer a problemin China.

Forall of us. Africa is the problem continent and a tremendous challenge. Of all the
regions in the world. this continent has the lowest level of farming and the least-
developed income sourees to purchase food and the means of production. 1t is
expected that from now until the year 2000 Africa's population will grow at 3-4%
annually. the highestrate in the world. The Malthusian nightmare threatens to become
reality, forin Africa population growth has outstripped the food supphy. You will all
remember the terrible famine of 1984- 1985, and still today news reaches us almost daily
of people threatened by starvation in Ethiopia, the Sudan, Chad. and the Sahel,
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The 1984 FAO publication. Land, Food and People. reported:

On present trends. much of Africa — especially the Sahel. the dry beltin the
south of the continent, the Horn of Africa. and East Africa — appears to be
heading towards human and ecological tragedy. unless far greater priority is
given to agricultural development. conservation, and programs to reduce
population fertility than has hitherto been the case.

This statement is confirmed by every analvsis of the food situation in Africa.

The encouraging reports of good harvests and full storchouses in some African
countries cannot obscure the fact that long-term food self-sufficieney in Africa is still
far from certain. There is no reason as vet to sound the all-clear.

The dire prophecey of Thomas Robert Malthus. made 200 vears ago in his now famous
lossay on the Principle of Population in which he expounded a theory on the
interrelation between the growth of i population and its means of subsistence. has not
so farcome true. On the contrary. in global terms the food supply has grown ata faster
rate than the population. but in many regions this has been at the expense of the
environment. In sonic arcas. excessive fertilizer applications and irresponsible use of
other chemicals have contaminated groundwater and degraded the soil. Natural
resources have been exhausted and various species of animals and plants decimated by
ruthless agricultural production and monoculture.

To feed s billion people has today become too much of a burden in many regions. To
make matters worse. the population is still growing. By the vear 2000, there will be
more than 6 billion people on this carth. Nothing has such a devastating effect on
nature as overpopulation. The shortage of food leads to overcultivation of marginal
soils or even to farming totally unsuitable land. There is a great danger that the natural
resources of soil, water, and forests will be damaged irreversibly by overexploitation,
and that deforestation, overgrazing. soil crosion., and desertification will increase at an
ever faster rate,

The Sahcelregionis toalarge extent an example of human fallibility in which the donors
have shared. In the 1970s thousands of wells were drilled in this region to supply men
and animals with water. Asaconsequence, the water table sank rapidly and large arcas
were transtormed intosteppe. The greater availability of water induced the poputation
to keep more cattle, as a result of which pastures were overgrazed and soils soon
degraded.

Twenty years ago when agriculture was at a fairly basic level and CTops were in an
almost virgin state of development, it was comparatively casy to find watys of increasing
agricultural production. Today, we are up against the ccological limits of what we can
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do and what we can justify to future generations. The sort of damage thatcan be caused
to the environment by intensive farming has been partly demonstrated in the industrial
states. We cannotafford to go for food security at any price.

Nonctheless, we cannet elose our eyes to the tasks in front of us. Sceeuring the food
supply through the prudenc ase of the world's natural resourees is i challenge we must
face. Undoubtedly, the Green Revolution has brought outstanding results. Tt has
significantly raised agricultural efficieney in Asia and Latin America: for example rice
vicldsinereased more than fourfold. and the number of harvests peryear rose from two
to three. Supporters claim that itis the most significant technical achicvement of
agriculture in this century . and the biggest suceess ininternational development work
sinee the Second World War. Crities reply that the Green Revolution has been a failure

for social. ccological. and biological reasons.

Itis certainly undisputed that the Green Revolution as 2 plant production instrument
under development cooperation was coaceived by its “creators™. not so much as a
social-political measure. but rather as a quick countermeasure to hunger in the world.
The Green Revolution of the Fate 1960s is not identical with that of the late 1980s.
which in turn will be different from that of the vear 2000. To judge the past with the
benelitof today™s knowledge is to rish condemning the pastinits entirety and to ignore
the learning process. We have not only learned from mistakes and undesirable social
and ccological side effects. but there has also been a change in the overall philosophy
behind our development cooperation. Today, the small farmier and the cultivation of
indigenous food crops are the focus of rural-development strategies. “Including the
targetgroups inthe ruralarcas.” “help towards selt-help, ™ and “structural adjustment™
are nowadays the preferred strategies. Feology and the preservation of natural
resources are to aninereasing extent an essential concern of any development policy.

International agricultural rescarch. represented by 13 rescarch centers within the
Consultative Group on International Agricultural Rescarch (CGIAR) and some 14
other centers outside this group. should not have fixed objectives. Rather, they must
leave room for continuous feedback , adjustment. and change. It viewed in this way,
agricultural devetopmentis not possible without agricultural rescarch. Within limits. it
should be possible to be flexible and adaptable as priorities in international agricultural
rescarch change. We should therefore give thonght to restructuring and adapting the
mandates and tasks of the CGLAR institutes. This certainly does not mean a radical
substitution of new for oldzitis rather a question of wisely adapting the old ways to new
requirements. In the future, there should perhaps be more burden sharing in
agricultural rescarch. for example by working out which rescarch work and mandates
can be left to our partner countries. People tend to rise to their tasks. and from my
point of view it would be quite coneeivable to have the so-called threshold countries
take over part of the work done at the international research centers. In other words,
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we need more free scope to tackle urgent new tasks in connection with food security
and the preservation of natural resourees.

AsEmentioned, we have more than 27 international research institutes coneerned with
agricutture and associated speciahized ficlds. Despite this fact, there is not asingle
institute dealing intensively with forestry rescarch, This s a sad state of aftairs given
the enormous problems which must he solved involving forestry in developing
countries.

Another important problenyis the worldwide production losses caused by insect pests
and discases: they are estimated at 20-30% Cand post-harvest losses at 10-20% .
Reducing these Tosses by halt would be a considerable contribution towards food
sceurity. Recently . locusts have again become afactor in causing enormous production
losses. Eradicating this plague is a challenging task for research.

The ficld of biotechnology opens up new perspectives to improve the cultivation of
food crops interms of:

high and stable vields:

areduction in the need for water;

a reduction in the need for fertilizers and pesticides.

Sceuring tood production in the long term with hittle ccological and economic risk and
with only few inputs is i necessity. especially for Africa with its ccologically fragile soil.
In Africa as elsewhere, Tand availible for agriculture will become scarce in the long
term because of poputation growth. Consequently. what we must do now is offer
farmers production methods appropriate to the locality as an alternative to the
ceologically dubious method of shifting cultivarion. T have just mentioned the
outstanding results achicved as a result of the Green Revolution. Tt had animpact in
Astaand parts ol Latin America, where circumstances were lavorable to production of
new high-vielding varieties of maize, rice. and wheat. The Green Revolution has
passed Africa by, virtually without triace. On the one hand the preconditions were
lacking to use new varieties since wet rice, wheat, and the new varieties of maize had
seldom been grown in Atriciin the past. A Green Revolution for Africa mustimprove
and secure native African crops if it is to be successtul.

A chain is only as strong as its weakest link. The efforts of international agricultural
rescarch wilt be in vain if it does nothave the support of effective national research and
extension services. Without national agricultural rescarch, research at the
international level is isolated and its results cannot be put into practice. The task in

245



hand therefore - and here ' would like to appeal to the governments of the Third World
countries and to the donors — is to establish and jointly build up national rescarch
services which are capable of meeting the challenges of the future. This is the purpose,
among others, of this conference. When ISNAR was founded in 1980, it was inspired
partly by a desire to strengthen national research., to identify research problems, and to
formulate rescarch strategies and policies.

SPAAR

At the beginning of my statement. I noted that development and food security in
Africa are tasks in which we are all called upon to play a part. This applies equally to
national rescarch in Africa within the framework of mternational agricultural
rescarch. Inresponse to the proposal from the World Bank. the Special Programme for
African Agricultural Research (SPAAR) was st up in 1985 to coordinate existing and
future donor activitics which establish and improve national rescarch in Africa. The
SPAAR sceretariatis financed by the World Bank. and also has its headquarters there.
The chairman of SPAAR is Dr. David Hopper, who is also chairman of the CGIAR.

Coordination and information are two of SPAAR's primary tasks. What donor knows
the programs and projects ofanyotherdonor? Where are there overlapping activities,
orworse. those which directly contlict with the projectof another donor? The first step,
therefore, would be to gather information and make it available. The Third World
countrics themselves should be in a position to coordinate activities and colleet
information on rescarch projects. Nearly all the donors involved in international
agricultural rescarch are members of SPAAR. All SPAAR members are agreed that,
in the final analysis. the only strategies to support national research which have any
chance of success are those which are developed jointly with African partners. It is for
this reason that African rescarchers are regularly invited to attend SPA AR meetings
and working groups so that they can contribute their own specialist knowledge.

The pointis that SPAAR has no funds of its own. At SPAAR mcetings and working
groups. certain specialized fields and programs are discussed which would lend
themselves to joint action: individual donors would implement individual actions or
make funds available for such purpose. T would like to claborate on this, taking as an
example the various current activities of SPAAR.

The establishment of a SPAAR information system

Information on past or current research activitics in a country, or activities which may
be conducted in the future. is the basis of any long-term rescarch strategy., and guards
against duplication. SPAAR has called on its members to register rescarch activities

carried onin Africa on a bilateral basis. In the first instance, they arc interested in data
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and information on agroecological zones, research targets, research arcas and
disciplines and, if appropriate, the financial contribution to the project. In cach donor
country, focal points have been designated which are responsible for gathering
research information in their respective countries. This information is passed on to the
SPA AR scecretartat where itis stored in a central computer. All donors, as welf as
institutions and individuals in Africa, have access to the computer. When this
information system was set up, care was taken to ensure that it was compatible with
existing information svstems such as the CARIS and AGRIS systems of FAQO.

There are also plans to store information on nationally funded reseerch projects in
Africatocomplete the picture. Ihelieve thisis an essential step. Formany years a great
deal of research work has been going onin African countries, whether at universities or
agricultural research institutes, under national programs. Much of the work has been
published, but not all, and the unpublished work needs to be evaluated. Setting up an
effective information system in African countries is a primary task in strengthening
national research.

Guidlines for national agrier.”ural research strategies

To assist African governments in strengthening their national agricultural vescarch
capacitics, SPAAR set up a working group to prepare guidelines for national
agricultural rescarch strategies. The first draft, prepared by ISNAR for the working
group, broadened the objectives of the paper to deal with research systems generally
rather than limiting it to strategies. Accordingly, the title was amended to Guidelines
Jor Strengthening Narional Agricultural Rescarch Svstems in Sub-Saharan Africa. The
draft was presented at the SPAAR meeting in Washington, D.C., in November 1986.
A revised draft was then given to African agricultural rescarch directors attending the
Nairobi and Cotonou regional meetings organized by the World Bank in December
1986. The document was approved at the May 1887 SPAAR mecting in Paris. The
English and French versions have been widely distributed to African countries and the
donor community.,

Assessment of promising technologies

Another SPAAR project is the assessment of information on premising technologices.
Considerable research work on various aspects of African agriculture has already been
done, but the results have fargely been underutilized for a variety of reasons,

French and British scientists have undertaken the assessment of promising
technologices in Senegal and Sudan, respectively. Both teams were leoking at clearly
defined agroecological zones. Initial efforts have uncovered a surprising wealth of
information and research results. Itis believed that some of the technologies may be
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applicable. but they were apparently never used at the farm level, cither because they
were not tested or the results were not published. Both teams indicated that the results
of their studies will mainly be of methodological value. Their final reports were
presented at the Fifth Plenary Session in Washington. D.C., in October 1987,

Mecanwhile a similar study has been commissioned jointly by SPAAR and the
Tanzanian government. This will provide the basis for a master plan of national

research and research priorities in Tanzaeia,

Regional colluborative networks

Some countries in Africa are oo small o work on all the commoditices relevant to
them. This is why networking is becoming extremely important.

Research networking is not new., The international germ-plasm nurseries set up in
different ecological zones by IRRI for rice and CIMMYT for wheat are well known,
Whatis new is the proliferation in the last few vears of research networks in
sub-Saharan Africa and the fact that rescarch networking has expanded. In addition to
testing advanced breeding material in different zones. networks now deal with the
transterability of agrotechnology within soil families. the use of crop by-products for
livestock feed. pasture improvement . livestock diseases. insect pestcontrol,
agricultural machinery. soil and water management. and farming systems,

Despite the very rapid increase in the number of research networks in Africa,
coliaborative rescarch is not as well developed asitis in Asia or South America. The
main reason for this is that there are fewer well-trained research managers and
scientists it Africa to manage the networks,

The SPAAR Working Group on Networking was established to collect information on
networks in Africa, understand their needs. and identify ways of making them more
cltective. The working group produced a list of known networks, categorized them
into three main types. and identificd 14 networks that fulfill the SPAAR criteria for
collaborative rescarch networks. Networks meriting financial support are being
identified. and mechanisms to finance these networks are also being studied,
Coordinators and steering committees of selected networks are assisting in the
evaluation.

Provision of small grants for African researchers

One of the major problems for voung scientists today is funds for rescarch. Those who
have been trained for higher academic degrees abroad find it difficult to finance their
research on theirreturn, and many of them decide to cmigrate. This brain drain can be
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avoided if the young scientists are supported internationally at the beginning of their
research carcer with funds for equipment, materials, and scientific guidance. Itis
remarkable when one looks around how many small things are missing. There are few
scientific books., journals. and facilities for up-to-date information. Sometimes there is
no transport to reach farmers ficlds, and no travel moncey to attend mectings with
colleagues from other African countries. Often the equipment a researcher badly
needs for his work is missing. broken, orcannot be repaired because spare parts are not
available. Here one could help with i relatively small amount of money.

SPAAR has asked the members to support those scientists in Africa to enable them to
carry out rescarch work for their country. About US$ 2 million was made available for
this year. The International Foundation for Science (TFS) has been chosen to handie
this money for SPAAR, which is carmarked for individual scientists in Africa, IFS,
founded in 1972, is anongovernmentat organization with a membership of 77 scientific
academies and rescarch councils in 67 countries. of which two-thirds are in developing
countrics and one-third in industrial countries. IFS is governed by an international
board of trustees, with its seeretariat in Stockholm. The Foundation provides support
to outstanding voung scientists and technologists from developing countries.

Reinforcing forestry research

Thisis another ficld which requires urgent action. Thave already pointed out that there
is noinstitute at the international level dealing comprehensively with forestry rescarch.
In a working group with interested donors and African experts, SPAAR is trying to
identify rescarch priorities in this field and implement a solution.

Assessment of higher education and training needs
) g

The need to improve the quality of higher education and training for African
agricultural scientists has been underscored by African decision makers. SPAAR
donors at the Fourth Plenary Mecting in Paris agreed that a new working group on
cducation and training should be established to examine the issuc of higher education
and training in Atfrica.

Donor coordination group on Tanzania

We are all aware that national rescarch is not pulling its weight as a link and mediator
between international agricultural rescarch and extension services and small farmers.
This is particularly true in Africa. The reasons are well known and I do not need to
repeat them here, We also realize that without effective national rescarch, the results
of international research cannot be applied, and long-term food security in Africa is
threatened. What is more, national rescarch in Africa is in danger of slipping so far
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behind the enormous progress being made by rescarch in the industrial nations that it
may no longer be able to catch up. The situation is clear and we should not waste any
more time on theoretical discussions or lengthy conferences.

Inthe autumnof 1987, SPAAR proposedtoits members that national research should
be established and strengthened inan African country on the basis of concerted action.,
The results and recommendations which have emerged from the various working
groups of SPAAR could be fed in gradually,

Inresponse i proposal was drawn up jointly by the World Bank and Tanzanian
governmentin which the World Bank suggested that the rehabilitation and expansion
of national agricultural researeh in Tanzania be supported by interested donors and
implemented. This proposal - the Tanzanian National Agricultural and Livestock
Research Project - has been planned in Tanzanta for about cight years. National
rescarch in Tanzania is not starting from serateh. as we all know: it has a solid
foundation. There are two universitios and o large number of agricultural rescarch stati
ons which will serve as a foundation on which to build.

Yet. for many reasons. research in Tanzania has still not succeeded in coming up with
solutions to the myriad problems contronting agriculture. Researchers have not
managed to develop adapted production methods for the various ccological zones in
Tanzania. So far 20 different agroccological zones have beenidentified in Tanzania for
which there are no detailed data. What is more. national research has not so far come
up with high-viclding. discase- and drought-resistant cereal cultivars adapted to the
localconditions of small farmers. Worse still, plant protection agents and fertilizers are
applied without regular cheeks and without any scientific investigation of their
cttectiveness and possible detrimental effeets on natural resources, We cannot close
oureyesto these facts. Yet there are many problems and ditficultics facing national
research in Fanzania: personnel who are not suitable. experienced, or motivated; and
aresearch budget which. while meeting labor costs. makes no provision for urgently
required means of production, laboratory materials. or transport. To further complete
the picture. there is very little coordination between rescareh, training., and extension
serviees, The main victim of all this is the farmer, the backbone of food seeurity, and as
in many other African countries. the dynamo of cconomic development.

Allthis is no seeret, and in this respect Tanzania is no different from muny other
Alfrican countries. Consequently donors have every interestin strengthening national
rescirch. The donor community would first like to see a1 well-drafted, logical, realistic
plan for the establishment and development of rescarch structures and their prioritics,
The plan should build on reliable data: it should clearly point to the gaps and
difficultics of research: identify the bottlenecks in the infrastructure, basic and
advanced training, and rescarch management:and finally, pinpoint the necessary links
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and cooperation between producers, extension workers, rescarchers, and politicians.
In the documentation of the project developed by the World Bank and the Tanzanian
government. the framework for all thisis clearly setout. The projectis regarded as the
first phase of a long-term program to expand and strengthen agricultural rescarch in
Tanzania. Livestock, cotton. roots and tubers, and farming systems are reparded as
prioritics. and are suitable for immediate support. The remaining arcas, as well as the
rescarch structure., are subject to the results of a research master plan, which, following
Tanzanian government approval of the overall project, should be started as carly as
possible.

So far six SPAAR members are involved in the implementation of the project: the
World Bank. United Kingdom, Ttaly, IFAD. Netherlands, and Federal Republic of
Germany. In addition, the Atrican Development Fund (ADE) has expressedits
willingness to participate in the project, probably in the field of livestock research.

A workshop financed by the United Kingdom and the Federal Republic of Germany
was held in Arusha in April of this vear. The majority of participants were Tanzanian
scientists and experts from the various ministries.

The main aims of the workshop were to provide @ forum to:

+ identify the major issues to be addressed in the master plan:

« claborate terms of reference for the master plan team.

The workshop wis opened by the Minister of Agriculture and Livestock Development,
who outlined current government thinking on rescarch policy and strategy in
Tanzania. Several overview papersand national program papers covered past research
findings. the current program. and major constraints associated with its
implementation. as well as priorities for future rescarch. These papers, along with
subsequent discussions, formed the basis for determining the major issues to be
addressed in the master plan,

In addition to the master plan. the Tanzanian government commissioned a state of
knowledge report froim a team that has been asked to assemble all relevant research
results and data concerning studies and reseiech work in Tanzania going back to the
vear 1900, The study is being tinanced jointiy by the United Kingdom and the Federal
Republic of Germany. This is similar to the study conducted for Sudan and Senegal
under tire auspices of SPAAR.

The master plan itself is a matter for the Tanzanian governmentand the Tanzanian
authoritics concerned with agricultural research. Itis being financed by these SPAAR
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members: United Kingdom, Federal Republic of Germany, Italy, Netherlands, and
IFAD. SPAAR will offer its collaboration to the government and make its expertise
available wherever desired. We assume that the Tanzanian universities will assist in
drawing up the master plan, sinee we are concerned with national agricultural
rescarch, of which the universities are a part.

The original World Bank project. entitled National Agricultral and Livestock
Research Project - Tanzania, will, 1 hope, not be only a World Bank project, but a
concerted action on the part of a number of donors. This is not casy, noteven for the
World Bank. Donor coordination is on cveryone's lips, but when it comes time,
nobody wants to be coordinated. There is also the problem of differing interests,
opinions, and funding sources. It takes time to reconcile all these factors, Hasty action
ts more likely to be harmftul than useful, and one Chinese proverb scems very apt:
“You can’t make the grass grow more quickly by pulting it.™ We shall only know
afterwards whether the SPAAR objective which we all support can be achieved in
practice. The Tanzanian example may show that we are able to engage in cooperative
partnership. The master planis the first real test. The results of the master plan will
lead to various activities and programs that will require primarily bilateral financing,
The United Kingdom is willing to supporteotton cultivation and the Netherlands has
expressed its desire to step up its involvement in the field of farming systems.

The Federal Republic of ¢ iermany is ready to finance a specialist in organization and
management for 5 vears. We believe that the Tanzanian case will be of greatinterest to
ISNAR too. since the theoretical recommendations for the support of national
research will be thoroughly tested. Assuming the agreement of the Tanzanian
government, the expert financed by the Federal Republic of Germany should be
provided by ISNAR.

When Ispoke of partnerskip just now I was also referring to partnership arrangements
between Tanzanian research institutes and corresponding institutes in the donor
countries. This would certainly include basic and advanced training and the exchange
of scientists. Partnerships based on sincere intent can endure even after the actual
project has been completed.

More and more, agricultural rescarch is becoming a global task. No country can afford
toisolate itself as far as agricultural research is concerned. To dosoistorun the risk of

seeing its own capacities destroyed, capacities which it needs to meet the challenge of
food sceurity.

SPAAR isan attempt to help the African countries overcome their already visible
isolation in agricultural rescaren.
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Conclusion

With “he dramatic increase in population, particularly in Africa, and ever-dwindling
soil resources, it has become more and more important to use more intensive, although
ccologically sound, production methods to achieve food sccurity. Thus the challenges
facing agricultural research today are not the same as those of 20 years ago. This s
something to which international agricultural research must respond.

However, all the efforts of international agricultural rescarch will be in vain if there is
no effective agricultural research at the national level, and an cfficient extension
service to implement the results.

The donor community is therefore ready to take part in establishing and expanding
national agricultural rescarch in Third World countries. The Special Programme on
African Agricultural Rescarch, launched in 1985 in the framework of international
agricultural research. is a first step towe rds joint support for national research systems
in Africa. Many donors are participating in SPAAR'’s various activities. Six donors are
collaborating in a pilot program for the support of national agricultural research in
Tanzania. They will work jointly with Tanzanian experts on the rehabilitation and
expansion of agricultural rescarch and implement the results.
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Rationalizing Donor Support of NARS
(A NARS Perspective)

Stachys N. Muturi
Director
Minisiry of Research, Science, and Technology
Nairobi, Kenya

The Special Problem of Africa
The food crisis and worsening agricultural trends

Over the past two decades, many countries in Africa have recorded dismal
performances i the agricultural and economic development sectors in general, and the
food subscctor in particular. The continent has moved from a position of being
self-sufficient and a net exporter of food products to one of experiencing recurrent
food crises. Some countries have had famines and massive food imports, and a number
are now dependent on food aid. The annual growth rates of per capita food production
declined by 0.7% in the 1960s. by 0.5% in the 1970s, and by 1.25% for Africa as a
whole between 1980 and 1984, Considerable export carnings, estimated at 25% in 1980
and increasing at the rate of 3% per annum, are spent on food imports, thus
constraining the countries ability to import capital goods and services, as well as to
service external debts.

In recent years African governments have expressed the political will to reverse the
worsening food and agricultural trends by reviving and revamping their agricultural
sectors for sustained growth. Such political will has been expressed in the Lagos Plan of
Action (LPA) for the period 1980-2000, adopted by the Assembly of Heads of State
and Government of the Organization of African Unity (OAU) in 1980: and Africa’s
Priority Programme for Economic Recovery (APPER) 1986-1990. The latter was
translated into the United Nations Programme of Action for Africa’s Economic
Recovery and Development (UNPAALERD) in 1986.

Inspite of the dete:n “nation of African governments and the international community

to reverse the worsening food and agricultural trends on the continent, there are both
internal and external factors that militate against accelerated recovery.
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Internal factors

Fast-growing population, The population of sub-Saharan Africa, currently estimated
atd60million, is growing at an annual rite of 3% compared to 2.7% in the 1970s, The
urban population is growing at more than double this rate. The fertility rate is high
compared to other continents (for example, Kenyais currently registering an average
of 8.3 births per woman, compirced to Cuba’s 1.8). The majority of the population is
cither young, (below 15 vears) orelderly (over 60 years). resulting inahigh dependence
ratio of 1.0, The dependence ratios in Asia and Latin America range from 0,5-0.8.
Approximately 30% of the African population is undernourished. 1t is estimated that
one out of three children die before the age ot five, primarily duc 1o hunger and
hunger-related discases.

Limited resource base. 1he labor foree is growing at L4 annually, while arable land
peragricubural laborer is declining at 0,79, peryear. The absence of new agricultural
technology has resulted in uncmployment. underemplovment, and Jow productivity on
the available land.

High costs have reduced the expansionofirrigation. The majority of African countries
irrigate less than 3% of their arable land. Forest arcas declined 6.5% between 1974 and
IVS1.

Policy issnes. "The cconomic and food production crises prevailing in Africa are
partially rooted in colonial policies. Colonial policies were biased in favor of urban
development and against food nroduction. They overemphasized exports and
neglected the smallholder farm scetor, Most African governments have not been able
to disengage from these legacies, so the best farmlands. skils, technology,
mfrastructure, and marketing svstems are in the export-commodity sector.,

Farmers readily and positively respond to price incentives in generating marketable
surpluses. Many countries maintain a distorted policy of both low producer and
consumer prices for the politically articulate urban population. High profit margins for
food processors and middie men. and exporttaxesand otherlevies aggravate producer
prices. and are major production disincentives. The seenario s further aggravated by
weak orabsent support services such as agricultural research, extension services, input
supply systems, credit, and poorly developed markets.

Investment in agriculture is low in Africa. averaging approximately 10%. The
surpluses generated by the agricultural sector are often invested in the nonagricultural
sectors. These low investments in agriculture prompted the OAU (1985) 1o call upon
all African governments 1o allocate 20-25% of public-sector spending to agriculture.
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Many African countries do not have enough adequately trained technicians,
technologists, and scientists to enable governments to formulate and implement
development programs. Many countries do not have programs to train farmers. In
instances where manpower is available, the skills are not efficiently deployed on a
sustainable basis. Inadequately trained manpower. or manpower with poor back-up
services, impedes agricultural intensification and expansion.

The physical infrastructure necessary to supply inputs, inove produce, and cffectively
deliver services is underdeveloped in Africa. Distances are long and terrainis rugged.
Inadequate physical infrastructure severely restricts the transport and trade of food
and otheragricultural products both within and between countries. Development ol an
adequate physical infrastructure is an expensive undertaking that is beyond the reach
of many African countries.

“xternal factors

Admittedly, the responsibility for restructuring and reviving African agriculture lies
squarely with nationil governments. Major advances could be made by addressing
these internal issues. There are. however, many exogenous factors that aggravate the
constraints to the already weak systems. These range from natural and man-made
disasters to unfavorable international cconomic environments,

Natural disasters. Natural disasters oceur from time to time, and their effects are
devastating. The severe Sahelian droughtin the 1970s and the 1983-85 droughtin
Fastern and Southern Africa wiped out farge crop arcas. decimated large herds of
livestock . dried up water sources, and dislocated populations. Occasional floods have
similar devastating consequences. Migratory pests that know no boundaries,
principally locusts, quelea birds. and army worms, are an ever-present threat.
Livestock and plantdiscases. along with insect pests. take their toll. The main problem
is that African governments do not have the requisite contingency plans and resources
1o cope with such emergencices.

Foreign debts. African governments are overburdened by excessive external debts,
estimated to be USS$ 200 billion in 1987, This indebtedness has made countries unable
to import capital goods and other services essential for economic revival. Ttis estimated
that the debt-servicing ratio rose from 9% in 1980 to 30% in 1982, with some countries
recording 60%.

The external debt sitwation is exacerbated by the inability of African governments to

generate increased export carnings, accumulate sufficient domestic savings., service
external debts, and meet other international obligations. The problem is also
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aggravated by international currency fluctuations, inability of African countries to
raise new loans at reasonable interest rates. and the maturing of past loans.

Trade terms have deteriorated considerably to the detriment of most African
ceonomies. The prices of non-oil primary products exported by sub-Saharan African
countries declined by 35% in real terms between 1980 and 1987, The poortrade terms,
coupled with prolonge D world cconomic recession. spiraling inflation, and restricted
aceess to world markets, have exacerbated the poor performance of African
agriculture.

Challenge

The major challenge 1o African scientists., planners. farmers, and the international
community is how to enhance Africa's potential to achieve food self-sufficieney and
security. as well as make agriculture the engine to power overall cconomic
development. Thisis possible. An FAO study (1984), showed that collectively African
countries have, at the moment. the potential to teed 780 million peopic (the projected
populition in 2000):

< Latmesatalow level of technology:

* o times atan intermediate level of technology;

» 17 umes atahigh level of technology.

Although regional sell-sutlicieney could be achieved. major problems would be
cncountered it every person on the continent were to be adequately fed. There are
problems associated with uneven distribution of high-potential land within and among
countries which would necessitate massive movement of food. development of

claborate communicition networks. remon al of trade barriers. harmonization of
exchange controls, ete. To achieve these goals would be complex and expensive.

For the short and medium term. action at the naticnal levelis more feasible. National
governments must use the comparative advantage of their countries” natural resouree
endowment. and adopt policies favorable 1o increasing agricultural output. The set of
policies that would have an immediate effect on agricultural production include:

* favorable producer price policies:

* generation of improved production technology through research:

* improved extension services and farmer training;
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« timely availability of farm inputs,
« agricultural credit;

» development of market systems, outlets, and infrastructure.

Role of Research in Agricultural Development

Expectations from research

Researchis vital if agriculture is to prosper. Cases of sustained economic growth and
increases in real per capita income in many parts of the world have shown that
technological change in agriculture has been a major vehicle of cconomic growth., It is
through agricultural innovation that the production of food and other agricultural
products would be accomplished. For most developing countries, a development
strategy that does not incorporate technological change in the agricultural sector is
unlikely to lead to sustainable economic growth.

A national agricultural rescarch system is expected to be the custodian of the national
agricultural knowledge. Governments, industrialists, and other entreprencurs look
upon the research system to provide sociocconomic information required for policy
making. planning. and investment decision making. Extensioa and other support
services. as well as producers, require the rescarch system to provide improved plant
varieties and livestock species. agronomic techniques that inerease production, and
crop and livestock protection technologies that deal effectively with biological hazards.

An effective rescarch system should therefore have the capacity for developing a
long-term strategy, setting priorities, mobilizing resources, and allocating such
resources in accordance with the priorities. It should have a built-in capacity for
programming, budgeting, monitoring., and evaluating its research programs. It should
continuously strive to improve its physical facilities and human resources. It should
manage the information emanating from its research program in a manner suitable for
avariety of clientele. It should be capable of tapping world scientific knowledge and
materials relevant to its mandate, and adapting them judiciously. Finally, it should
forge a close linison with a variety of refated institutions, especially the extension
service, higher education, private-sector rescarch, the agricultural industry,
international rescarch organizations. and nongovernmental organizations,
Unfortunately most African NARS are too weak to perform these functions.
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Limitations of research in solving production problems

Research alone does not hold the Key toinereased agricultural output an‘l should not
be expected to do so. Substantial increases in production could result using the
currently available technology . The case of maize in Kenyaserves as a good
illustration.

Maize is the mostimportant food commadityin Kenyva. It provides 78% of total cereal
consumption. supplies 4% of total energy needs. and 32% of the total protein
requirements ol the population. The crop occupies more than 20% of the medium- to
high-potential agricultural lind. contributes more than 19, of national farm-gate
value of major crop and livestock enterprises. and utilizes 23% of agricultural
cmployment. Itis the most important source of both income nd subsistence lei the
ruriad poor.and is produced commercially by farge- and small-seale farmers.

Overthe Fast 20 veuars, research in crop improvement and husbanary, and the
development of maize hybrids, have substantially increased productivity, Farmers’
vields have  however, not had similar gains. The average tarmer in Kenva who Lrows
hybrid maize produces about 2 tons perhecetare. A good farmer produces 3 tons per
heetare. while avery good farmer attains alevel of 9 tons perhectare. Research station
viclds of T tons perhecetare are common, and it is possible to produce 20 10ns of maize
per hectare.

The average tarmer has a vield 40% of that of « good farmer, 22% of the viekd
produced by the best farmer, 18% of research station vield and 10% of the biological
himit. Production technology is not a constraint to doubling maize output in ¥enya,
Rather, amore intensificd extension effort . focused on good crop husbandry and
supported by appropriate policies. improvedd iput supplies. and marketing channels
holds the answer.,

Mobilizing Resources for NARS
The current situation in Africa

As with any other enterprise. o be effective. agricultural rescarch requires funds.,
physical facilities. and human resources. But as noted carlier, the cconomies of many
countries in sub-Saharan Africa have been on the decline sinee the mid-1970s, with the
result that very little of the national expenditure is alloczeed to agricultural research.
The World Bank estimates that seven countries in Africa spendless than USS 1 million
per vear onagricultural research and a further 13 countries spend between USS |
million and US$ 5 million.
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It has been suggested that 2% of a country’s agricultural gross domestic product
(AgGDP) should be allocated to agricultural rescarch. In sub-Saharan Africa the level
of funding ranges from 0. 1% to 2% of AgGDP. With the decline in real AgGDPs of
many African countries. investment in rescarch has similarly declined.

A number of actions are required to reverse this trend. First, there must be political
will; political leaders must appreciate what research can do to identify and implement
national development policies. Second. agricultural rescarch scientists themselves
must articulate the rescarch strategy and demonstrate potential benefits that can
accrue from an effective and adequately funded rescarch system. Ttis only when
technical information is available that rational political decisions on resouree
allocation can be made on a sustainable basis. Third. the international donor agencies
must fill the funding gap that might arise from shortfalls in national allocations.

Action at national level

Agricultural research managers must take certain actions to convinee their
governments and donors to allocate additional resources o NARS. They must
evaluate their national agricultural rescarch system or systems, Inits broadestsense. a
NARS is all institutions in a country with a capacity to conduct agricultural rescarch
(human, physical, and financial resources). The institutions involved include
agricultural experiment stations and kaboratories. universities and colleges, regional
and international rescarch organizations, and private-sector rescarch establishments.

Governments must evolve a system for the organization and management of their
NARS so that all institutions comprising NARS have common goals and purposes, and
address themselves to priority programs. Very often the management of NARS
institutions is scattered over many agencies, be they government ministries and
departments, parastatal organizations, or farmer-supported research institutions.
Some countries have recently established ministries of rescarch to coordinate rescearch
in all sectors of the cconomy and national activity. Whatever system is adopted by
governments, the role of the various institutions must be clearly defined to avoid
duplication of effort, and to maximize use of the scarce resources available. The
linkages between the various institutions should be clearly defined.

The research system must consider itself as part of the national planning process. aware
of the country’s multiple national development objectives. its opportunitics and
constraints. [tis within the context of the national objectives and plans thiat it NARS
should evolve its research program and priority projects. Research managers must be
realistic about what is desirable at the scientific leveland what is feasible on the basis of
available resources. Priority should be given to research projects whose results are
predictable and whose adoption is likely to have a large production impact.
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Longer-term projects require extreme clarity to attract funding. National governments
and donors demand that investment projects be evaluated and benefits measured in
terms of the cconomic rate of return to the national cconomy. Rescarch systems
encounter difficultics in justifying investments in some long-term agricultural research
projects because of:

+ inherent uncertainties about the timing and value of research findings;

uncertaintics on the timing and the extent of adoption of rescarch findings by
farmers;

difficulties in dividing potential benefits between rescarch and other complementary
investments (c.g., irrigation, extension. farmer training, improved producer prices,
availability of inputs, and improved market opportunitics);

+ the problem of quantifving other rescarch results (c.g., basic research results) which
notonly add to the pool of knowledge but also provide guidance and benefits for

planning subscquent research efforts:

» the fact that investments in manpower development and infrastructure building are
notamenable to analysis based on rates of economic return,

There are, on the other hand, certain aspects of investment that are casily appreciated
by planners and which rescarch managers must articulate. These include:

* increasing output from fixed assets:

+ reducing inputs required to attain fixed levels of production;

.
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Ks and uncertaintics of production;

improving the product quality;

making it possible for more land and resourees (o be devoted to agricultural
production:

casuring self-sufficiency in food, thus reducing food imports;

increasing agricultural exports:

increasing rural incomes and employment opportunities.
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Most governments are concerned with the unemployment problem, especially for
university graduates. Very often NARS find themselves overburdened by an influx of
fresh science graduates who are ill prepared for the rescarch functions assigned to
them. The medium- and long-term research plan must include upgrading the skills of
those already in the research system.

Research tacilities in most NARS (trial fields, laboratories, and ¢quipment) are in
poor condition or inoperable. In view of the limited resources available, rescarch
managers should give priority to the rehabilitation of existing facilities rather than
building new ones.

When developing the budget for rescarch. care should be taken to balance personael,
operational, and capital costs. Very often personnel costs exceed 80%  leaving very
little for operational and related recurrent costs.

In conclusion, itis important to realize that it is not possible for national governments
and donors to allocate the required resources to NARS unless the rescarch program is
well articulated. The research system must promote itself to justify continued support.

Mobilizing Donor Resotirces

Overview of the patiern of past donor assistance to agriculture

The flow of foreign aid to developing countries inereased from 1971-1982, Official
developmentassistance in 1982 was US$ 36 billion, of which Africa received 32% (US$
13 billion) compared to 42% for the Pacific countries. Most of the assistance was
directed to water development, rural development and "afrastructure. agricultural
inputs, fisheries, agroindustries, and rescarch and training. On the other hand, there
were sharp declines in external resources direeted to food production, livestock
development, river basin development, and manutacture of farm inputs. These latter
subscctors are critical to ensure food seeurity in African countries.

Food aid has recently become a significant constituent of the aid tlow to Africa. In the

0/

1970s, Africa received only 6% of all food aid to developing countries, but now
accounts for 50% of all cercal food aid to the developing countries, thus replacing Asia
as the principal recipient. In 1982-83 world shipment of food aid was estimated at 9.25

million tons. indicating the magnitude of the problem.

Inspite of the increased Ievel of assistance to African agriculture, there are doubts that
the projected investment will remedy the already fragile situation. The Lagos Plan of
Action (1980) projected aneed for US$ 4.4 billion from 1980-2000. An FAO Study

(1979) estimates a netinvestment of US$E 56-88 billion over the same period. The more
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recent UNAPPER (1980) calls for a new investment of US$ 57 billion to support
African agriculture for the 1986-90 period.

Foreign aid has not had much impact for a number of reasons. including;

Mostexternal assistance has been directed to food emergencies, balance of payment
support. support for cconomic reforms, and structural adjustment programs.
Although these are necessary preconditions for growth, they are not in themselves
directinvestments inagriculture.

Very often donors” preconceeived notions of the pattern thatagricultural development
in Africashould take are acondition togranting aid. Many of these ideas are alien to
African culture and sensitivities. A growth-oriented approach todevelopment perse
may be at varianee or even in conflict with social returns and cquity which are
normally the cardinat themes of development plans and political aspirations in many
African countries.

Multitateral donors have been important sources of funds to developing countries.
There has been however.asharp decline in multilateral assistance (o developing
countries since 1980 because of difficulties in replenishing funds to agencies such as
IEADCUNDP and 1D AL The tendeney towards bilateral aid means that developing
countries have to resort to commercial loans at high interest rates that exacerbate the
already nnmanageable forcign debt,

There are long delays in disbursement of committed funds. On the average it takes
J-5vears to disburse 30% of committed funds and 9- [0 vears to attain alevel of 90% .
This pattern of disbursement causes long delays inimplementing agricultural
projects.

» Lack of coordination among donor agencies contributing to the agricultural sector
prevents the formulation of comprehensive programs. Individual donors tend to
focus almost exclusively on narrow 3- to S-yvear projects of their interest.

Major problems are not addressed: nonavailability of counterpart staft, shortage of

local resources, and the need to rehabilitate completed projects which are not

performing optimally.,

Weaknesses in donor support for NARS

[tis estimated that sub-Saharan African governments. aided by multilateral and

bilateral donors, are spending more than the cquivalent of US$ 300 million annually to
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support agricultural rescarch. The outputof research has, however, been disappointing
10 both NARS and donors for a variety ol reasons.

As noted earlier. most NARS have not developed adequate institutional arrangements
to manage their national agricultural rescarch programs: the linkage between the
virious institutions undertaking agricultural rescarch is weak: the technical prioritics
adopted for rescareh do notaddress priority problenms of the countries: universities and
other institutions of higher education are notintegrated into the national agricultural
rescarch system. are therefore not plaving a significant role in agricultural rescarch,
and thus affect the quadity of researchs NARS have noaceess to ministries responsible
for planning and tinanee: the budget for rescarchiis low (0. [-2.0% ol ApGDP).
unstable . and hard (o sustain: personnel costs constitute avery large proportion of the
rescireh budget leaving very little for operations: funds to develop scientitic human
resources are imadequate such that mostseientists are inadequately trained for their
taska: and finally . incentives toattract and setain trained and experienced scientists are
inadequate such that there is o high turnover of semior stadt.

Donor support 1o agricuttural rescarch has experienced shortfalls similar to those
expericnced in donorassistanee to the agricultural sector in general. The peeuliar
pitfalls of donor assistance to rescarch can be summarized:

« Donors are unable to cope with weak management structures of rescarch. whichis a
prerequisite to mobilize and efficiently use external resources. Many of then lack a
clear pereeption ol how to participate in the nationa rescarch program beyond
providing technical issistance.

Donors fund projects of their choice and often propose rescarch projects whiich are of
fow priority to governments, As i result. projects in low-priority arcas are well
funded. while those of higher priority to a NARS are seriously underfunded.

« Many research projects are heavily dependent on technical assistance . and the
resources availible from donors are only sufficient to support the technical assistance
team. This imphes that:

the national government has to reallocate manpower and financial resourees from
other high-priority projects to meet its obligation to the project:

only the donor-assisted project is funded while the rest of the research station
projects are unfunded:

« there is low morale of local stalf engaged in nonfunded projects.
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* Project funding is usually made for a short time (twoto three years), but in practice
becomes very long-lived because of several extensions. Projects fail to train nationals
to continue research activities onee technical assistance is withdrawn, with the result
that the long-term technical assistance team becomes entrenched. Moreover, no
funds are available (o replace those provided by external sources once assistance is
withdrawn. resulting in collapse of the projects.

* The resources for training offered by donors are cither oriented to project activities
orcome from the general training funds of which only asmall proportion is devoted
to training in agricultural rescarch. This system provides a haphazard pattern of
training and is unsuitable 1o develop human resources in o balanced manner
commensurate with national research priorities,

When docors ercounter difficultios in management., funding. and procerement
procedures in projects they are supporting. they isolate themselves from the existing
governmentsystem and evolve their own procedures. Since many donors are
involved in funding several projects, many procedures evolve and the problem is
magnificd many times. The ctficieney i project execution that might be realized as a
resultofspecdier procedures is af the expense of rational allocation of all resources in
the rescarch systent as a whole.

Rationalizing donor support for NARS

Thereis evidencee tha many governments in sub-Saharan Africa and donors now
appreciate that agricultural research can play asignificant role in regional
development. The weaknesses at the national and donor agencey levels have been
identified and. if rectified. the etfectiveness and clficieney of both national and donor
resources conld be improved.

Improved NARS are prerequisite to effective and efficient utilization of both national
and donor resourees, Consequently. donors and national governments should jointly
review the national rescarch systems and strive to improve them,

There should be frequent consultations between national governments and donor
agencies so that donors are aware of the national development objectives, strategies,
and plans. In countries where many donors are involved in funding components of the

national rescarch program. a permanent mechanism should be established for donor
coordination. Such a forum would facilitate:

* identification of priority arcas requiring rescarch attention:
* development of research programs on a priority basis:
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assessment of the indicative budget requirements, availability of national financial
resources, and the resultant funding gap;

determination of the availability of donor funds;

assessment of cach donor’s arca of strength in order to match it with government
priorities;

a better exchange of information among donors and between donors and
governments;

allocation of rescarch programs to donors for funding;
ensuring that donor-funded projects fivinto the national rescarch system

avoiding repeating past mistakes which have resulted in uncoordinated free-standing,
donor-assisted projects:

monitoring program progress and the extent to which donors have fulfilled their
obligations in the implementation of the national research program.

Training of rescarch and support staff, which is so crucial to the execution of the
national rescarch program, requires rationalization. Because national university
post-graduate programs are weak, the majority of national staft are currently trained
outside their countries, sometimes in environments very different from where they
work. The national rescarch systems need to be assured of training funds cach year.

NARS should institute an cefficient system to identify trainees in accordance with
prioritics of the national rescarch program.

Donors should commit funds specifically for training in agricultural rescarch rather
than as part of the general training fund.

Governments should devise terms and conditions of service with adequate incentives
for promotion and retention of qualified personnel.

Donors should seriously consider strengthening post-graduate schools in national
universities so that increasing numbers of rescarch scientists are locally trained.

Donors should agree to award fellowships tor training in third-country universitics
where curricula, problems, and rescarch programs are relevant to the NARS being
assisted.
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Each donor agency has its own system of finances and procurement, as well as
monitoring, evaluation, and reporting research projects. These procedures are so
varicd that they oveiwhelm the national research system. Donors should agree to
stmplify and harmonize these systems,

Conclusions

The problems of sustaining development in sub-Saharan A frica are numerous and
must be tackled simultancously to reverse the worsening trends, especially in the
agricultural sector. National governments must act in those aspects which are within
their ability to rectify. The international community must play its part to ensure that
African governments achieve the desired objectives.

Agriceltural rescarch could play a crucial role in realizing the multiple development
objectives of sub-Saharan Africa. National governments must enhance this potential
by creating an environment conducive to agricultural research through restructuring
and i'nproving NARS management. and increasing resources to enable NARS to
perform efficiently and effectively. NARS must, on the other hand, deliver the goods
by addressing themselves to priority programs commensurate with national
development objectives, undertaking quality rescarch, continuously upgrading the
skills of their staff, and motivating their workers.

Donors should, on their part. consider themselves as partners in the strengthening of
national rescarch capacities. They should tolerate deficiencies in NARS, fund projects
of high priority, utilize technical assistance judiciously only in essential areas, allocate
more resources to training, appreciate that rescarch programs take a long time to
mature and yicld usable results, and restructure their aid policies to facilitate long-term
assistance.

They should. as a group, harmonize their reporting systems and other management
procedures for the projects they assist with cach other and with those prevailing in the
national systems. Finally, a mechanism should be established for donor coordination
to facilitate frequent exchange of information among donors and between donors and
governments.
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Information and Cooperation among
National Agricultural Research Systems (NARS),
and between NARS and
International Agricultural Research Centers:
Problems and Prospects

Djibril Sene
Agricultural Engineer and Président de la Commission du Plan
Assemblée Nationale du Sénégal
Commission des Affaires Etrangeres
Dakar, Sénégal

This paper uses sub-Saharan Africa as an example of the relationships and cooperation
between national and international agricultural organizations. After an outline of the
main characteristics of national agricultural rescarch systems (NARS) in this
geographical arca, the paper analyzes the Sencgalese Institute for Agricultural
Rescarch (ISRA), and describes how it interacts with other NARS and the
international agricultural rescarch centers (FARCs; . Avenues of cooperation are
suggested, using the Senegalese experience as a reference.

African agricultural research has undergone considerable analysis during the last few
years, especially under SPAAR (Special Program for African Agricultural Research).
Important documents have been published by the World Bank (1987) and by ISNAR
(Casas, 1987).

National Agricultural Research Systems in Sub-Saharan Africa

Since 1960 many newly independent countries in sub-Saharan Africa, with sunvsort
from national rescarch centers, universities, or both, created national agricultural
rescarch systems. Most countries have emphasized training for their national rescarch
scientists. The number of national and expatriate rescarch scientists is steadily
increasing; in 21 of the 24 countries comprising West Africa, the number has risen from
1006 in 1970, to 1458in 1975, 2687 in 1980, and 3414 in 1985 (including 700 expatriates,
about 20%).

sut these scientists often lack adequate technical supervision, in some cases arc a bit
isolated, do not have attractive professional status or an evaluation system, and are not
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provided with adequate equipment. As a result, efficiency remains uncertain, and the
best scientists are tempted to leave.

The West African countries have accepted enormous financial sacrifices in the name of
research, but national resources are still scarce (Table I). Foreign aid grew
considerably, from US$ 124 million in 1976, to 247 million in 1980, and 307 million in
1983 (in 1988 dollars). In 1983 the main donors were (in US$):

France 81 million
USA 60 million
CGIAR 45 million
UNDP/FAO 35 million
IBRD + 26 million

Anoverall analysis of weaknesses in national rescarch systems points mainly to:

* alack of rescarch planning;

insufficient finaucing:

+ animbalance between operating, capital, and personnel costs {often more than 80%
of the budgetis allocated to personnel). Scientific cquipment is not replaced, grows
obsolete. and is often poorly maintained:

irregular national funding;

+ alack of flexibility in the administrative management of rescarch services:

alack of scientific experienee and, in some cases, little training for rescarch staff,
Insufficient scientific supervision retards scientific development;

trregular application of research results,
Cooperation among National Research Systems

Research cooperation is fostered by networks formed by various national research
systems for work on crops such as rice, maize., groundnuts, and cassava; on drought
resistance as part of CORAF (African-France Research Conference): and on
ceonomic cooperation in a region, such as the CEPGI. countrics (Economic
Community of the Great Lakes Countries: Burundi, Rwinda, and Zaire). These
nzteorks operate mainly in French.,
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Table 1. Expenditure {for Research in Twenty-Four Countries of West Africa (1984 or
latest data av..ilable)

Total spent on Nationaland  Expatriate

agricultural Forcign expatriate scientists

research (000 aid (000 research (from previous
Country current US$)  current USS)  scientists column)
Benin 1,583 332 58 3
Burkina Faso 9,255 8.098 126 60)
Cameceroon 18,939 9,690 225 65
Cape Verde 120 1000 16 8
Chad 752 496 29 20
Central African

Republic 4,200¢ 3.000" 54 41
Congo 5,500¢ 34000 94 14
Cote d'Ivoire 39,600 24,235 254 180
Equatorial
Guinca NA NA NA NA

Gabon 2,642 1.300v 3% 12
Gambia NA NA 28 7
Ghana 4.000¢ 2.8000 263 12
Guinca Bissau NA NA NA NA
Guinea NA NA 35 NA
Liberia 1,650 1,200" 45 7
Mali 7,555 4911 268 38
Mauritania NA NA 11 10
Niger 3144 1,528 68 35
Nigeria 181,000 1,000b 1,196 24
Sao Tome NA NA NA NA
Senegal 17.850 12,139 283 119
Sierra L.eone 1.393 1,000" 66 8
Togo 2,777 1,075 58 14
Z.aire 5,874 3,000M 199 24
Total 305,985 79.910 3,414 701

NOTE: Except for entries marked a and b, data in the first two columns are from an unpublished IFPRI
report by Peter Oran, (1986).
Data for the last two columns are from World Bank (1087).

a. IBRD/WAARR mission report: colleeted in recipient countries in 1983,

b.IBRD/WAARR mission report: estimated on the basis of partial information collected in recipient

countries in 1983,
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The SAFGRAD network (Semi-Arid Food Grain Research and Development)
organizes cooperation between OAU countries (Organization of African Unity) in
both French and English. The newest network is RESPAQO (a network to study
production systems in West Africa). IDRC (International Development Research
Centre, Canada) finances many rescarch networks. It is important to realize that the
cooperative rescarch networks rely on both bilateral and multilateral forcign funding
tosurvive. Foreign aid is also vital to support information exchange between NARS in
sub-Saharan Africa.

Cooperation between National Systems and
International Centers for Agricultural Research

Most cooperation involves exchange of plant materials, training for scientific and
technical research staff, dissemination of scientific and technical information produced
by international rescarch centers, seminars., and conferences. Joint trials are
conducted on high-vielding, discase- and insect-resistant cultivars by national svstems
working with IARCs. Last. international centers are able to better aligntheir rescarch
programs with the priorities of national systems by appointing national experts to their
boards of trustees.

History of the Sencegalese Institute for Agricuitural Research (ISRA)

ISRA was ereated in 1975 1o administer all the agricultural rescarch stations in
senegal. Tts budgetand scientitic staff grew steadily until 1985, and then dropped
sharply. especially in 1987 (Tubles 2 and 3). The personnel budget was substantially
reduced. accompanied by important staff cuts, both national (nearly 4% of the
scientists. 20% of the rescarch technicians, over 54% of the administrative staff, over
25% of the technical support staff, and over 37%, of the agricultural and unskilled
laborers). and expatriates (nearly 4% ). Such sharp financial and personnelreductions
had serious effects on the research program. [nsufficient scientific supervision of the
ISRA scientists is demonstrated by their few publications in scientific journals,
considered as aindication of scientific productivity, Problems of staff management and
nadequate career opportunities encourage the more dynamic scientists to abandon
Sencgalese agricultural rescarch.

Cooperation between ISRA and IARCs

Relations between the Senegalese agricultural research svstemand the CGIAR
(Consultative Group on International Agricultural Rescarch) date back to the carly
[960s, when it was established. At that time. and until 1974, contacts were carried out
via France, which controlled Senegal's agricottural research.
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Table 2. The ISRA Budget (Millions of French Francs)

Operating  National Expatriate  Invest-

costs staff staff ments Total
1975-76 10.48 15.02 0.36 25.86
1984+ 32.30 31.86 32.60 13.58 110.34
1985" 41.11 54.96 33.86 28.37 158.30
1987* 39.37 28.62 26.88¢ 23.74 118.61
1988 29.3] 8.0 28.80¢ 12.08 98.58

a Startng in 1984 the ISRA budpet toflowed the calendar year.
b National statt were reclassitied.

o National statt were redueed.

d. Estimated on the basis ot 480000 B per expatriate.

Tuble 3. ISRA Research Staft

Scientists 1975 1976 1U84 1985 1987 1988
Nationals 25 30 104 131 16 116
Percent

nationals 27.8 28.6 83.0 56.7 07.4 65.9
Expatriates 65 75 92 100 56 60
Total 90 105 196 231 172 176

ISRA . from the time of its creation in 1975, actively cooperated with the IARCs.
Official relations were established with ICRISAT (millet); IRRT, WARDA, and [ITA
(rice): and HLCA (livestock). Contacts with WARDA were facilitated by the
Sencegalese position as a founding member and by its role in the Secretariat.

Two types of relations were established with IRRI:

« personal relationships between scientists which led to exchanges of scientists;

« official relations, with training for Sencgalese staff assigned to WARDA.
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These types of relationships have cxpanded. ISRA, in one way or another, now works
with all 13 CGIAR centers except ICARDA and CIAT, and with the system as a
whole:

« From 1978 to 1984 Senegal participated in the annual CGIAR meetings as regional
representative for West Africa,

» The late Louis Sauger was a member of TAC in the carly 1970s,

« Djibril Sene was a member of the ICRISAT Board of Trustees from 1974 to 1980).
+ Several Senegalese have worked on CGIAR impact and prospect studies.

* Several Senegalese have participated and are still participating in CGIAR ad hoe
work groups such as the Task Force on Sub-Saharan Africa of SPAAR.,

WARDA — West Africa Rice Development Association

Initial contacts were made in 1971, when Sencgal was a founding member. Formal
contacts led to a protocol for a headquarters agreement. The ISRA/SE. Louis section
accommodated the WARDA irrigated rice rescarch station. including offices,
laborziory, and test fields. Between 1980 and 1988, four counterpart scientists in
agronomy, gencties, entomology. and weed control were seconded to WARDA.

ISRA has participated in WARDA decision-making bodics. M. Toure is on the newly
structured Administrative Council until 1991, and the Scientific and Technical
Committee included D. Sne until 1974, and M. Toure from 1981 to 1987,

ISRA participated in varietal and agricultural trial networks with WARDA and other
NARS from 1973-1980, and from 1980-1983 with WARDA.. IRRI,TITA, and other
NARS. Plant material has been exchanged, including Glabberima rice varieties, and
rice varictics upgraded by ISRA in the varietal trial cooperation network have been
introduced.

Between 1973 and 1988, nearly 100 Senegalese technicians were trained st WARDA :
two-thirds attended courses lasting an average of six months. ISRA rescarch scientists
often help conduct WARDA training sessions.

In the future it would be advisable to redefine scientific cooperation with a focus on

irrigated and lowland rice. A multidisciplinary, multi-institution team should be
organized to include IRRE, SAED, ISRA. ete.
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ILCA - International Livestock Centre for Africa

Contacts were established in 1975, ISRA scientists are involved in cooperative
rescarch networks on small ruminants, trypanotolerance, agricultural and
agroindustrial by-products for animal feed, animal traction, and agroforestry. ISRA
scientists help define HLCA programs, and HLCA scientists provide support for ISRA
programs with methodology and evaluation work (¢.g... the food program evaluation),
and under the agroforestry network, plant material is exchanged.

IL.CA offers grants for short, high-level training opportunities, such as laboratory
training or scientific study tours, which have made it possible for Senegalese scientists
to process their animal husbandry data at Nairobi and Addis Ababa. ISRA scientists
serve as supervisors for training sessions organized by ILCA U The two institutes
rogether organized training sessions in Dakar,

ILCA does not tinance any ISRA program dircetly, but the trypanotolerant cattle
rescarch progran in Senegal and Gambia receives an EEC subsidy administered by
ILCA. Dr. P.L Thiongane is a member of ILCA’S Board of Trustees and the Program
Committee (1985-1991). Dr. ALK, Diallo was a member of the Board of Trustees from
1978 1o 1984,

ILRAD — International Laboratory for Research on Animal diseases

Firm intentions to work together notwithstanding, scientific relations are stili limited
to training for ISRA scientific and technical staff. ILRAD doces not provide any
subsidies or material assistance to ISRAL Since Mr. Toure left the Board of Trustees,
ISRA is no longer represented at TERAD. There are several possibilities for
cooperation in parasitology. especially relating to trypanosomiasis, heartwater, and
training on immunology methods.

CIMMYT — International Maize and Wheat Improvement Center

ISRA’s relationship with CIMMY'T began in 1975 when the two organizations began
exchanging wheat germplasm, and continues today as part of the OMVS/FAO/ISRA
program. They began to exchange maize in 1978, and ISRA has beenable to adapt and
create several varieties. CIMMYT has cooperated on analytical and methodological
waork related to genetics and biotechnology . as well as offering other scientific support
and information missions. CIMMY T scientists helped implement and evaluate an
ISRA rainfed maize program., and ISRA scientists have participated in various
regional mecetings organized by CIMMYT. A rescarch assistant helped with training
on production,
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IITA - International Institute of Tropical Agriculture

This institute is onc of the pillars of cooperation with the IARCs. Although not yet
formalized, cooperation centers on improving rootand tuber plants, especially cassava
and sweet potatoes, cowpeas. and to a lesser extent, maize. HTA has offered short
training sessions for 28 scientific and technical statt, as well as documentation and
information sharing,

Special attention should be given to testing and introduction of Senegalese plant
material, especially cowpeas, in the IITA gene pool program. In the future, ISRA and
IFFA intend to sign an interinstitution agreement. and to carry out ajoint program
funded by Belgium on mealy bug damage to cassavi. An 1T A scientist will be
seconded to ISRA.

ICRISAT — International Crops Research I nstitute for the Semi-Arid
Tropics

Cooperation with ICRISAT is relatively old. In the beginning it focused on varietal
improvementand the phytopathology of millet, but has expandedtoinclude sorghum,
and soon will also cover groundnuts, especially aflatoxin. As part of scientific
cooperation on millet, Dr. Gupta was sent to Bambey for five years. His work on
varictal improvement should serve as an example. Since 1980, 40 ISR A technicians
working in cereal and Icgume rescarch programs have participated in six-month
training courses at the FCRISAT Center near | Ivderabad. The establishment of the
ICRISAT Sahelian Center in Nizamey will provide added thrust to this cooperation,

IRRI — International Rice Researcit Institute

Up until 1981, iISRA'S relationship with IRRT was strong. especially in work on the
chemistry of submerged soils and varietal improvement. These relations were based on
personal contacts and have now waned.

ISRA participatesin the IRTP network (operated by WARDA U IITA  and IRRI), and
in the dissemination of documents. Chances for direct cooperation are good, but may
beovershadowed by the reactivation of the WARD A programs. It may be possible for
ISRACWARDA and IRRI to carry out ajoint program on irrigated rice,

CIP - International Potato Center

Scientific and technical cooperation between CIP and ISRA centers on two activities:
varietal improvement to stagger potato production, and organizing training on potato

278



production and rescarch for technicians from the subregion, an activity started in
Senegal nearly three years ago.

CIP and ISRA have prepared a protocol agreement to enhance their future
cooperation. Plans are underway for a joint program. funded by Belgium, on the
improvement and propagation of potatoes throughout the dry intertropical zone. A
CIP scientist will be posted to ISRA.

IBPGR - International Board for Plant Genetic Resources

Cooperation between ISRA and IBPGR will inerease the conservation of plant genetic
resources by rehabilitating and cquipping the cold storage chamber at Bambey. Ten
million CIFA francs have been allocated to ISRA for this purpose. Technicians will
learn conservation methods, and the organizations will share information and
documentation.

There are considerable opportunities to strengthen and expand cooperation. Scientific
support would be most useful at ISRA in the collection and evaluation of genetic
resources, including fodder and woody species: and conservation and protection using,
modern methods, especially in vitro culture. ISRA L, working with ORSTOM and the
University of Dakar, is creating o biotechnology center which should emphasize
vegetable crops and woody species. As members of the Board of Trustees, D. Sne
(F9R0-1986) and M. Toure (1983-1991) stimulate cooperation.

IFPRI — International Food Policy Research Institute

ISRA and H-PRIT have been in contact since 1983, Both institutions are interested in
rescarch on food policy in West Africa. A joint program, financed by USAID
(1988-1991) provides for the assignment of an IFPRT scientist to ISRA (already
posted), and training for two ISRA scientists.

ISNAR - International Service for National Agricultural Research

ISRA and ISNAR firstinteracted in 1983 when ISRA requested ISNAR to carry out a
study on the development ol human resources in relation to the Rescarch Project. The
study began in 1987, when ISNAR resources were made available. Financed by
USAID . it will be completed by 1990, and will form part of the ISRA five-year plan,
and will cover the developmeirt and management of all personnel categorices.

During this same period, ISNAR s to research the relationship between ISRA and its
environment {one junmor scientist is to be based at ISRA for 12 months), and financial

structures and mechanisms used by ISRA funding agencices. Prospects for cooperation
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between ISRA and ISNAR ore very good: ISRA is considered as a model for the
development of national rescarch systems in West Africa,

Two avenues of cooperation need to be explored: in training, ISRA could serve as a
backup and use its expertise 1o participate in ISNAR training programs; and in
rescarch, cooperative work on the organization of research systems and scientific and
financial management procedures. the developmentof human resources, and planning
and budger preparation proceauis.,

ISRA has been involved in ISNAR mectings and workshops since 1985, and J. Diouf
was amember of the first ISNAR Board of Trustees,

Conclusions

Relations between ISRA and the IARCs are varied. The level of the relationship
secems todepend on the IARC mandate. the geographicat location, and the quality and
intensity of personal relations. In general ISRA has good relations with WARDA and
ISNAR:an average relationship with I'TA L TCRISAT. CIP PRI HLCA, and
IBPGRzand a fair relationship with IRR. CIMMYT and IERAD. On the whole.
ISRA has made good use ol opportunities for training and exchanging plant materials
with the IARCs.

Inthe future, more positive relations can be expected with ISNARLTEFPRE. CIP,
IBPGRUICRISAT . and H'TA: and relations should be reactivated with WARDA |
CIMMY T ILRAD and IRRI (Table 4). 1t would be appropriate for the various
centers toincrease their scientific and technieal support for ISRA programs, and their
financial support (also for research cquipment) for joint progriams exceuted by ISRA.

Further, ISRA should invite certain TARCS to join its scientific and technical
committee and thus participate in defining ISRA programs. Protocol agreements
between ISRA and the TARCs should be encouraged. With thisin mind. the CNRA at
Bambey should become an international center for groundnuts (including food
technology) and agricultural machinery (for the Sahelian zone).
Recommendations for Cooperation between NARS and IA RCs

The main purposes of NARS-TARC cooperation should bes:

* toimprove the quality of personnel assigned to NARS by helping scientists avoid
isolated working conditions and providing them with proper scientific and technical
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Table 4. Summary of Current Relations between ISRA and the IARCs

Description

IARC concerned

Training ISRA staff

ISRA participation in training organized
by, or together with, an IARC

Posting IARC scientists at [SRA
Posting ISRA scientists at an IARC

IARC financing for an ISRA prograni
Joint IARC-ISRA program

Administering foreign funding for ISRA
Scientific or technical equipment for ISRA

Scientific or technical backup at ISRA
(z2nalyses, methodology, leadership,
cvaluations)

ISRA participation in defining IARC
programs

IARC participation in defining ISRA
programs

ISRA participation in mectings organized
by IARCs

IARC participation in meetings organized
by ISRA

Studics on ISRA by an IARC

IARC section based at ISRA

Joint ISRA-TARC rescarch trials
ISRA-{ARC exchange of plant material
ISRA participation in IARC exccutive bodics

IARC participation in ISRA executive bodics
ISRA-IARC information exchange
ISRA-IARC protocol

ISRA would like more active r¢ ations
with ...

CIMMYT, IBPGR, {CRISAT, IFPRI, IITA,
ILCA, ILRAD, WARDA

CIP, ILCA, WARDA

ICRISAT, IFPRI, CIP and IITA (both planned)
WARDA
IFPRI (USAID funding)

ILCA
IBPGR
CIMMYT, ILCA

ILCA

CIMMYT, ISNAR

cIr

ISNAR

WARDA

iCRISAT, IITA, ILCA, WARDA

CIMMYT, CIP, ICRISAT, IITA, ILCA, WARDA

IBPGR, ILCA, WARDA,; formerly ILRAD and
ICRISAT

CIMMYT, CIP, IBPGR, IITA
WARDA, CIP (under preparation)

CIMMYT, ICRISAT, IITA, ILRAD,
IRRIL, ISNAR, WARDA
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supervision, which, together with ongoing training, should cnable NARS to be
staffed by high-level scientists qualificd to meet the agricultural challenges facing
their countries;

to compensate for financial and material shortages by rationalizing and harmonizing
research programs, which would require an unequivocal evaluation of the NARS and
a national decision to combine forees (unificd programs should be suppozicd by
centers carefully selected in the various ceologicai zones and properly equipped
through support from international aid);

to ensure adequate dissemination of scientific and technical information on current
rescarch programs and results,

Rither than reviewing all the actions that should be launched, et us stress the main
lessons from experience sccumulated in the 1A RCs during the last 25 years. First, the
NARS cvaluation should be continued., maximizing ~a iISNAR's experience. This
diagnosisis cruci-Tto evaluate the real problems that NARS must face, and to decide
on the best remeaies.

Aneffective way to improve the quality and efficicney of NARS personnel would be
to organize frequent small meetings for scientists - soecific themes,

Inan effort to provide beter serentific supervision, senor NARS scientists, cither
nationals or expatriates. should be motivated to stay on the job, When scelecting
expatriates, more attention should be given to their past rescarch experience,
without. however, excluding young scientists. The tendency to hire young
expatriates who acquire expericiee and then immediately leave the NARS should be
changed.

Further, scientists could work more ctficiently if they were supported by an adequate
number of qualified mandagers and technicians., Priority should be given to training
good maintenance technicians for scientific and technical cquipment. Resources
could be used more expediently if joint programs were designed for NARS and
IARCs, with special attention to the development of central bases within NARS. If
forcign aid provided adequate material and financial resources, these bases could
turn into centers of excellence in their particular ficlds. These bases. of course,
should have access 1o well-stocked data bases. As partof the Siahelian agricultural
development. the Senegalese National Agronoriy Rescarch Center (CNRA)in
Bambey could be developed into a center of exeellence for groundnuts and
agricultural machinery. Further., special attention should be given to setting up gene
banks and promoting biotechnoiogy luborateries to be shared by several NARS.
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Last, the agricultural scientist must change his attitude, and work harder on
disseminating scientific and technical information, for example by teaching and using
mass media. Modern communications should serve to make producers, planners,
and the public at large more aware of the true value of research. It would be well
worthwhile conducting bona fide research on the techniques of disseminating
scientific and technical information on agriculture.

By further developing cooperation, NARS could perform better. We are convinced
that the TARCs can only resch maximum efficiency if they receive support from
NARS serving as strong relays that harmoniously combine rescarch, education, and
carcnsion work.
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Private-Sector Participation in
Agricultural Research and Development:
Notes on Issues and Concerns!

Eduardo J. Trigo
Director, Technology Generation and Transter Program
Inter-American Institute for Cooperation on Agriculture
San Jose. Costa Rica

Introduction?

Scientific discovery and the resulting innovative technological processes are probably
the most important elements in 20th century civilization. In agriculture, new cultivars
and capital inputs have not only augmented yiclds and production, but also
dramatically transformed agricultural socictics and the well-being of individual
groups. On the other hand, the pervasive, profound, and quite frequently asymmetric
impact of technical change on the cconomic and social organization of society has
increased the preoccupation with the development of mechanisms to control the:
dircction and intensity of technical change.

In Latin America, and probably clsewhere in the less-developed world. discussion has
mainly revolved around the creation of national research institutions that could
guarantee adequate state participation in the production of agricultural technology.
However. the cconomic and institutional developments in these countries during the
past two decades have spawned private and semi-public organizations that are activein
specific aspects of technology generation and transfer.

In market cconomics, the development of nonpublic rescarch institutions is an integral
part of the agricultural modernization process. This development is determined
primarily by the formation of necessary preconditions related to the demand for
technological inputs, production organization, the appearance and organization of
social sectors with cconomic interests in technical change, and the growth of
technological potential. In the last decade, these elements have been reinforeed by the
emergence of biotechnology, which changed not only the scientific base of agricultural
research and development, but also the nature of the resulting technologies and the
institutional context of the technological process in agriculture.

This scenario has profound implications for botn the policy and organizational
dimensions of national agricultural rescarch and development systems, and the
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capacity of developing countrics to fully exploit the potential of science and technology
foragricultural development and economic growth. Here, we review some of the main
forces behind the growth of the private sector in agricultural research and technology
development, then discuss the new institutjonal situation, primarily in Latin
Amcerican. However, since the basic forees behind this process are phenomena of a
generie nature (for example. the role of technological development in market
cconomies), the discussion could also be relevant to other regions of the developing
world.

Agricultural Modernization and Institutional Change

The nature of the technology has important implications for the relative role of the
public and private sectors in technology development. In the carly stages of
development, the quasi-monopolistic role played by public rescarch institutions is
practical ~ only the state could absorb the costs of research. These initial costs are

« relatively high because there is o shortage of trained personnel and an adequate
rescarch infrastructure is missing:

» risky because basie Knowledge is lacking and markets are inadequate, ete.;
« difficult to recover,

Under these conditions, agricultural technology can be seen as a pure public good, and
the institutiona! mode! that emerged assured the supply of technology and socialized
research costs, The problem was viewed as one of transferring technologies from
developed to developing countries. which required an infrastructure capable of
adapting available technologies to local conditions. This formed the conceptual basis
forinternational assistance that supported the development of public rescarch
stitutions. usually following the US Land-grant model.?

As agricultural modernization progressed over the last three decades, a number of
changes set the basis for increased interest and participation by the private sector in
agricultural rescarch and technology development.

The public-sector role in the devel opment of research infrastructure and
human resourcey

The initial efforts of national agricultural rescarch systems (NARS) in Latin America,
as well asin other parts of the world, were oriented toward human and natural
resources as well as other information considered essential for applied and adaptive
rescarch. Work i both of these arcas was undertaken with extensive funding and
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techrical support from the international donor community (Trigo, 1986). The result
was a dramatic increase in the availability of adequately trained personnel and a
widening of the information base for applied rescarch activities.” Both aspects affected
the costs of research and development (R & D) activities for the private sector. Private
firmsinterested in developing R & D units preferred to hire rescarchers away from the
public sector. This process was facilitated by the salary restrictions in public rescarch
institutions and universitics.> At the same time the increased basic agricultural
knowledge alsolowered the risks associated with R & D and even made possible work
in other arcas such as agrochemical evaluations and fertilization.

Producer and nongovernmental organizations in technology generation
and transfer

Technology has become more important in the production decision-making process in
both the publicand private spheres. Ingenceral, as the availability of previously unused
land diminishes, technological change becomes vie only means of increasing
production. Morcover. the increased use of non-neutral technological inputs, in terms
of their effe » onincome distribution, has atfected the direction and intensity of
technotogical change.

Cooperative agricultural producer organizations and. more reeently.
nongovernmental rescarch foundations, have become important actors in the
agricultural R & D process. Producer organizations are important in cases where
production is homogencous and where the technological potential already exists,

The rice and sugarcance growers” associations in Colombia are good examples of how
producer groups increasingly participate in technology development. In the case of
rice. rescarch and transter activities began in the 1950s at the Colombian Agricultural
Institute (ICA), but initiatives and responsibilities were gradually transferred to
FEDEARROZ. as this organization consolidated and developed its technical
capacities. After CIAT (Centro Internacional de Agricultura Tropical) initiated its
rice activities in the carly 1970s, creating substantial “technological potential™, the
direct participation of FEDEARRQOZ, became of real importance ina triangular
partnership with CIAT and 1CA - The case of sugarcane is somewhat ditferent, because
the sugarcane trade association (formed mainly by the sugar-mill owners) created an
independent research center with ties to the public system through the participation of
government representatives on its board. This center (CENICANA) is now formally
mandated to undertake all sugarcane rescarch in the country (Samper, 1982).

The influence of farmer organizations extends well beyond cases of direet participation
in rescarch activities. As thetr institutional and technical capubilities consolidate., they

have also played aninereasing role in setting the rescarch agendas of public institutions
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(dairy products, soybeans, maize, and palmoil in Ecuador) and in funding rescarch
activities (National Maize Committee and National Cotton Fund in Peru, whkeat and
cocoa in Colombia, industrial tomatoes in the Dominican Republic and Panama, and
the multicommodity case of the Patronato de Sonora in Mexico) {Barsky, 1985;
ISNAR, 1983: Paz and Planas, 1985).

Producer organization involvement in the adaptation and dissemination of technology
has also become significant. In some cases. producers have virtually assumed the role
of the public extension system through the development of their own technical
assistance mechanisms, Following the model developed by the Freach Consortia for
Agricultural Technology Experimentation (CETA). the CREA groups in Argentina
exemplify this trend. First ereated in the late 1950s., the CREA maodel spread quickly
during the following decade. and became especially strong in the 1970s. In the carly
[980s in Argentina. there were about 150 Tocal groups with more than 1500 individual
members. The model has spread to other Southern Cone countries, notably Chile and
Uruguay. and there are indications of similar initiatives in anumber of other countries
of the region (Martinez Nogueiri, 1985).

Another important institutional development is the research foundation. Within this
group, itis necessary to distinguish between those mandated to perform rescarch
themselves and those that fund rescarch undertaken by other public and/or private
rescarch organizations.” FUSAGRI and FUNDESOL in Venezuela, the Fundacion
Hondurea de Investigacion Agropecuaria - FHIA in Honduras - and Fundacion Chile
arecases of the first type. Even though cach responds toa particular situation, all were
created to mobilize technological knowledge with a problem-solving orientation, and a
highly flexible, norburcaucratic administrative structure. Although applied rescarch is
the core activity, they have very strong transier programs, and organizations such as
Fundacion Chile go as far as the design and implementation of agroindustrial projects
to exploit specific production potentials or market apportunities. Rescarch funding
foundations are more recent, and are still in the development stage. The Fundacion
Jominicana de Investigacion Agropecaaria in the Dominican Republic and
FUNDAGRO in Licuador belong to this group. In most cases, these foundations
develop as external donors seek to provide alternative sources of fundling, but they still
mustconsolidate operations and prove their long-term financial viability, Most depend
oirexternal donor grants (primarily USAID).

Regardless of whether they perform R & D activities themselves or are restricted to
funding rescarch, the foundations are important because they add to a country’s
rescarch capability, as well as widening the research support base. Potentially, they can
fill two eritical niches in the process of technology generation ad transfer.,

288



The first is the need to link technology generation with technology utilization,
something that public institutions have not done efficiently. This is particularly
important for agroindustrial crops, butis also proving critical for food crops, as some of
the FUSAGRI expericices in regional development show.” Second, they provide an
institutional “bank™ for private-sector resources to support rescarch, Improved
technology is increasingly recognized as a critical input for agricultural development,
but in most cases the domestic private sector lacks the cconomic size to directly
undertake needed R & D activities. Because of their burcaucratic image and bad track
record, pubiic-sector organizations are notan attractive alternatve as direct recipients
of private-scetor funding. In this context, rescarch foundations could provide an ideal
basc for project development and monitoring, with the rescarch itself conducted by
cither the public-sector centers, universities. or other research institutions.

Development of markets for technological inputs

Agricultural modernization implies a substantial modification of market incentives for
private participation in technology generation and transfer. The most important
modification is the opening and widening of previously nonexistent or very limited
markets for technological inputs. Several factors are interrelated. Fist, there is the
tendency for seeds, agrochemicals, and machinery to become more important in
relation to agronomic practices as sources of productivity growth. Then there is the
rapid growth of commercial agriculture as compared to the traditional sector, probably
as a consequence of its better aceess to eredit and technicai assistance. Together with
the growth of the commercial sector, modernization also develops the communicution
and service infrastracture necessary for getting new inputs to the farm, thus expanding
the markets for these inputs even further.

The incentives for private participation in R & D activities are market growth and
lower input distribution costs (lower level of investments and shorter payback period).
This is further reinforeed by property protection, which the passage of plant breeders’
rights legislation in a number of countries has extended 1o seeds, while agrochemicals,
machinery, and veterinary products are protected by th e patenting laws regulating the
industrial and pharmaceutical sectors. Under these circumstances there has been rapid
growth in these industries.®

This is neither new nor unique to Latin America. The experience of the United State
indicates asimilar trand in the change from what was initially a primarily public system,
implemented through the creation of the land-grant colleges and the US Department
of Agriculture experiment stations. to the present situation, where about half of all
agricultural rescarch is funded by private firms.
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In Latin America, and probably in other less-developed regions, this process has gone
beyond what regional and national conditions warrant. Thisis largely due to the
increased importance of multinational firms. Theirmultinational character has relaxed
some market constraints because technological knowledge and innovations developed
inone country can be used inanother. The mtegration of national firms into
multinationals also implies differential aecess 1o technological potential - the larger
scale of operations permits their direct participation in the generation of new basic
knowledge (Trigo and Pinciro, 1981).

Another important form of private R & D and technology transter is through the
activities ol agroindustrial complexes, usually working in industrial crops and
high-value aggregate products. In many cases, these firms develop theirown R & D
units and technical assistance Systems toassure i continued supply of raw materials
that meet their specifications (de Tanvryetal.. 1987). Fxamples include the following:

the dairy industry in Argentina, where the Large co-ops (SANCOR) and some private
firms like La Serenising have taken overalmost all R & D functions., including
technical assistance to farmers:

i Venezuels, PROTINAL (an animal feed concern) has taken over variety
development for sorghum. and the POTAR group (maize milling) has created its
OWn experiment station (o develop sovbeans and maize varicties. I both cases, the
nitial R & D efforts led to the ereation of seed companies to market the products that
were first developed for in-house raw material needs.

Vegetables and strawberries in Mexico are also important. However, in this situation.
R & 1) wass provided by the transnationsd corporations that exported fresh or frozen
produce to the US market.

A number of more recent initiatives in pincapples and other fruits in Central America
developed as partof the Caribbean Basin Initiative, an export promotion program of
the US government to facilitate exports from that region to US markets. This form of
participation can be expected to increase substantially as the proportion of agricultural
production subject to processing before reaching its linal market becomes higher, and
as clforts to diversity agricultural exports and increase their value-added content are
intensified.

Biotechnology and the Privatization of Agricultural R & D Activities
Biotechnology is signiticantly changing the scientitic and institutional basis of
agricultural technology generation and transfer.” Several aspects are important for

developing countries. The first is that biotechnology iy radically difterent from
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previous technologies because, for the first time, commercially relevant technical
information is at or close to the frontiers of basic research in molecular and cell biology.

This is changing the traditional dichotomy between basic and applied rescarch and
altering linkages in the flow of scientific information. Work is now being done in
biotechnology by universities and rescarch centers with no previous experience in
agriculture. " Such a shift poses a significant problem for national rescarch institutions
in Latin America and the Caribbean, which have no links with these new centers of
valuable technological information. A refated problem is that biotechnology requires
scientific talents different from those available at the traditional agricultural
institutions. Eventually, the greatest obstacle preventing developing-country rescarch
institutions from participating in biotcchnology may be that few of their staff are
trained in molecular and cell biology  virology. and immunology (de Janvry etal.,
1987 1TCA . 1UR7).

A sceond important facetof biotechnology is its relationship with the private sector (de
Janvry et al., 1987). During the Green Revolution, most essential components were
handled through public (international or national) institutions, whereas biotechnoiogy
in the private sector, prompted by the proprictary nature of resulting technologices. is
alrcady an important force and will probably increase. Even though universities are
playing an important role, the development of biotechnology in industrialized
countries is characterized by market incentives and massive private investment, both
from multinational corporations and from venture capitalists supporting small
biotechnology firms. Private-sector involvement today is underscored by about 300
firms actively working in the field in the United States, 150 in Japan. and about 100 in
other countries. Monsanto and Dupont, two of the large corporations most active in
this arca, have invested $150 miltion and $80 million, respectively. in building
state-of-the-art biotechnology labo-atories {Riggs, 1985 Lohr et al., 1986), and many
other corporations are involved in many different sectors of the biotechnology industry
(Table 1).

[tis noteasy toassess the possible impact of - echnology on Third World agriculture.
Table 2 highlights an additional characteristic or viotechnology that sets itapart from
the traditional approach: it is not product specific. Technology has traditionally been
product specific. which was a key factor in shaping the organization of agricultural
rescarch and technology. Biotechnology, on the other hand. is process based and cuts
across products. This will strengthen private participation in agricultural R & D as
numerous factors change the industrial organization of the agricultural input business,
with greater participation by transnational corporations. This is important for the
development of national strategies in this field (de Janvry etal., TYSTTTCA, T9RT).
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Table 1. Numbers of US Companies in Specific Technologies and Markets

Markets
Technologies AG BL BM CM DG EN FP FU MN PS PH TW vT
Cellculture 013 15 41 110 17 33 16 6 26 8 I 76
Cell fusion A48 32 11108 3 9 3 g9 67 7 60
Fermentation 60 81 28 53 63 22 42 19 o 27 73 18 46
Enzymology H T e 41 60 14 34 0 4 5512 40
Process control 1723 5 19 20 4 9 3 g " S B K1
Purification 4694 16 51 87 14 31 9 I8 723 10 52
Recombinant DNA 58087 160 M 8017 33 15 4 2 70 17 52
Gene synthesis 8 I3 4 011 2 3 3 3 4 13 3 8
Large-scale purification I-TWA0 36 00 8 260 6 1 16 60 7 35S
Sceparation AT 8B M 38 2 17 66 v 45
Sequencing 2082 3 2 2 6 13 4 1 10 29 4 15
Synthesis 27045 05 3 4 8 43 015 4 26

Total expenditure (US$) VOO ISE 34 88 178 31 on 27 8 42 140 25 106

SOURCE: Riggs (1983), as cited in de Janvry etal. (1987),

AG = agriculiure; B, = biologicals: BAI = biomass: CAf = chemicals: DG = diagnostics; N =
energy: FP o= food processing: FU = fucls: AN = mincrals: S = pesticides; PH =
pharmaceuticals; TW = 1oxic waste processing: V7= veterinary.,
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Table 2. Markets and Biotechnologies Relevant to Food Systems

Markets
Technologices AG BL BM CM DG EN FP FU MN PS PH TW VT
Bioprocessing X X X X X X X X X X
Genetic
engineering X X Y X X X X X X X X X X
Ecological
engineering X X X

SOURCE: Rigps (1983), as cited in de Janvry et al. (1987).

AG = agriculture: B1. = biologicals; BM = biomass: CM = chemicals; DG = diagnosties; EN =
energy: FP o= food processing: FU = fuclss MN = mincrals; PS = pesticides: Pl =
pharmaccuticals: TW = 1oxic waste processing: V717 = veterinary.

The Privatization of Research and Technology Development

The trend is for the private sector to be more involved inagricultural R & D activities.
In addition to institutional and market-foree changes associated with the
modernization process, biotechnology and more exclusive patenting eriteria have
reinforced and broadened the trend. All these factors have definite policy and
organizational consequences for the systems of national agricultural rescarch and
technology transfer. Tn the remainder of this seetion, we briefly discuss some af the
isstues emerging from this process. However, neither the list nor the treatment is
exhaustive, as the process is still evolving: many of the possible consequences or
clements discussed are still hypothetical, and we fack sufficientintormation for an
in-depth analysis.

The privatization of knowledge

The increasing participation of the private sectorin R & D activities and the emergence
of biotechnology has important consequences for the organization of rescarch and the
free flow of scientific knowledge. As the development ot comme.cally relevant
technical information comes cioser to basic research, the traditionai dichotomy
between basic and applied rescarch is significantly altered. and wit it the linkages for
the flow of scientific information. Furthermore, the possibility of patenting rescarch
results means that an increasingly significant portion of scientitic knowledge will be
withdrawn fram the public domain. "
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These trends have important implications for technological institutions in developing
countries. Such institutions onee looked to the universitics in developed countries
(mostnotably. those of the US land-grant system) and to the international agricultural
rescarch centers for basic and strategic rescarch resulls, They now find that the
information they need is controlled by private companies or emerges from basic
scienee laboratories which, all too often. have significant connections with private
industry. The information is cither protected by patents or subject to “industrial
seeret” practices because of jts potential commercial value. The developing countries
have no substantial ties with these COMPANICS NOT casy aceess 1o them, This new
ecademic induostrial complex™ represents asigniticant change in the organizational
structure of the systems of agricuttural science and technology in the developing world
(Kenney, 1980). Without casviand free access to basie, strategic seientific information,
itis not clear how the NARS could continue to perform their functions. Moscardi
(T9S8) points to two problems they must confront:

+ refatively slow and mereasingly costly aceess 1o new knowledge and specific
technologies:

* the hias of new technologies in terms of mput use and relevance for local conditions,
The latteris of special importance for tropical and subtropical arcas

Activities of transnational corporations and national rechnological
development

The modermization process and the opening of developing country markets for
technological inputs not only brought private-sector involvement into R & Do but also
aninereasing participation by multinational corporations in agriculture and
agricultural supply industries. The growth of biotechnology has reinforeed this
tendency. New plant breeding technologies and changing patentlegislation are leading
toarestructuring of the industry . integrating previousty independent segments (seeds,
agrochemicals, ete.y into highly concentrated multinational conglomicrates.

Until the 19705 inputs for cropand ammal production were generally marketed by
separate irms for cach product area: seeds., o cimicals, pharmaceuticals, machinery,
and petroleum products. However, these mput industries hive been restructured. and
the research process has been realigned.

The firstfactorin the transnationalization of the oriy inal seed companies oceurred as
profitable markets opencd in the dey clopmg world. This developed both through the
creation of subsidiaries and the tike-over of already existing developing-country seed
firms. The second. and probably more important. factor was the acquisition of these
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firms by larger ones, mainly agrochemical, oil, grain trading, and pharmaceutical
companies. According tode Janvry et ab. (1987). this was the result of two separate but
interrelated forees.

First was the decline in the profitability of the chemical industry when energy costs and
environmental controls increased during the mid-1970s. This led many of the large
chemical companies to diversify and enter specialty end-product markets (Kenny,
1986). Sccond was the passage in Europe of legislation to sceure rights for plant
breeders in the carly 1960s. along with the Plant Varicty Protection Actin the United
States in 1970, The possibility of establishing proprictary protection on genetic
materials and the natural complementarities between seeds and agrochemicals at the
marketing stage made seeds an obvicus and optimal road tor diversification for these
companics (Mooney, 1979). Tt now seems likely that virtuady all seed companices will
become centerpieees of transnational corporations (TNCs).

In more recent times these companies, seeing the tremendous growth of the
biotechnology industry, have begun to finance biotechnology rescarch ona contractual
basis from universities and smaller start-up firms, and to invest relatively farge sums in
in-house R & D units.

From a general perspective. the growing importance of TNCsin agricultural
technology supply industries could be seen as positive. To the extent thit they are truly
international corporations with rescarch facilities around the world. the privatization
of applicd research may actually benefit developing countries, particularly in export
markets. by giving them rapid aceess to state-of-the-art technology at the same time
and price as evervone else. This would remzove part of the advantage that developed
countries have in terms of carly aceess 1o ne s cechnologies, butit would also raise o
number of problems (de Janvry ctal.  1987).

First is a possible bias in rescarch priorities toward the developmentand promotion of
technological packages which refleet aglobal corporate strategy to integrate seeds with
acompany’s own chemicals, rather than breed for genetic resistancee to ablotic stresses,
inseet pests, and discases. This will inerease the dependence of agriculture on
purchased inputs. which will favor larger commercial agriculture over small holders.

Second. the expansion of the TNC seed business could further narrow the penctic base

of important staple crops such as maize, wheat, and sorghum., which would increase the
risks of widespread crop failure in many parts of the world.

Finakiy. there would be broader implications of cconomic and food seeurity that would

result from increased dependence on TNC marketing networks for strategic

technological supplies. Capital-intensive technologies may be in opposition to the
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prevailing cconomy in developing countries where natural re ources and/or Jabor arc
relatively abundant compared to capital resources, At the same tine. many countries
will ereate a high ~political adjustment™ factor o maineG:: nattonal control of the
strateyr. dactors that attect food production and agricultural expo-is. Furthermore.,
INCsconcentrate their etforts on crops and technotogies for which there are markhets
ofsigniticant size.so many crops and problens will not be included in their R & D
strategios. Al these elements highheht the importance of continucd develonment of
nattonal R & D capabulities together with clear policy definitions concerimg I'NC
participation i national markets for agricultaral supplics.

The ever-increasing need for ¢ comprehensive national agricultural
science and teckhirology policy

Fhe tanstormasions discussed in the previons sections have Sajor nmplications for the
design ol tecknology policies for the agricaliurad scctor, Awricaltural modernization.
Wit TS coneondtantimdustriaization processes. com erts eo-frm production into an
¢oersmallescomponent ot the sector. Bachward Gnpet ana forward {processing/
markctime linkages assure ereater importance. The speciic natare of this process
may ditter between plicos and commaditios. but the sencral tend is usually the samc:
as agricn]tur e and e dastey erow mercasingly mterdependent.agricultural production:
should beviesed is one phase o the acroindustrial production chain. and it hecormes
necessiny toconstder tie pohicres that covern acricultar and technology i the context

of policies that govern mdustey and other sector,

The tendenevioward mercined private sector participation in agricultural R & D
activities alsoimplies the passage rom ek ely centralized svstem to achighly
diversificd one This rinses the e o low o inieerate diverse efforts into @ coherent

wholeomakinge optimal use el opportanitios and available resourees

Fhe new biotechnologios also ettect the seope of policies that yov e agricultural
technology, AS hasic seicnee crows closer 1o techmological development, inaovations
i agricultural technology neea to be viewed in the broader contes: of overall policies
torscierce and technology inacounay. This, policymake s mus: consider agricultural
rescarch centers along with the whole compices of seientitic and educational
Insttuiions.

Policies for technelogy io the agricaltural sector have traditionally amournited to little
more than decrions on resource allocation for research within the national public

rescarch institutiens with little thought given to the broader sontest.

In the carly stages of the system. the ronopoly of siational rescareh institutes implied
that the direction and nature of the 'echinological process was mducectly determined by
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the processes of priority setting and resouree allocation in these organizations. As the
importance of their role diminishes and they become butone of the alternative sources
for the supply of new technologies. the direction of technologicai change will depend
more and more on market forees,

The potential contribution of technology to agricultural development and ¢eonomic
growth can be fully tapped oniy if tull consideration is given to the interdependence of
different sectors and the impact that macroeconomic policies have on technological
behavior in the agricultural sector,

Further information is needed on the specific wavs these interactions take place. In
some cases. changes need to be introduced in the processes by which poliey decisions
are made. so that decisions on rescarch priorities and resource allocations will be
consistent with cconomic and agricultural policy. This will be possible if forward-
looking ceconomic planners and private-sector supplicrs of modern inputs, as well as
the different rescarch clientele groups., are incorporated into the policy-making

PI'( WWOSS.
The role of public-sector institntions

With the emergence of new private sources of technological knowledge we are
witnessing i progressive deterioration of public-sector researclvinstitutions. This
situation could mainly be a consequence of the budgetary restrictions derived from the
debt erisis in the developing world. But itis also the result of what is perecived as the
incttectiveness of public organizations to reach farmers, particularly the smaller ones,
and mecet their technological needs. Under these circumstances., and if the
technological process is totadly subjeet to the rules of market behavior, the
deterioration of public rescarch institutions will continue and probably worsen, as a
vicious circle of lack of impict due to operational budget restrictions and reduced
support setsin,

This seenario is of particular importance in the developing world because the
agricultural sectoris characterized hy the coexistence of productive sectors at different
stages of modernization. Within this structure. increasing participation in the supply of
technological services by private and semi-public sources. together with the
deterioration of public institutions. implies the potential widening of existing
differences. Private sources will tend to service only those in the more advanced
segments with technological demands oriented to the capital inputs they offer. This is
important for small-producer and peesant cconomies in general. With the high
heterogencity of farm types and environments. they seldom represent profitable
alternatives for the private sector. Morcover, the basic structural conditions necessary
to facilitate producer organizations don’texist.
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Inthis context. itis clear that there is a need to tevise the role of the publicsectorin the
technology development process. so that it can function clfectively in the new
mstitutional and cconomic situation and continue to perform its service funetion for
the non-modern seetor. In general terms it seems that an appropriate division of fabor
would focus public-sector institutions primarily on the genceration and transfer of
technologies Tor the small farm sector, and in those areas where cither the size of the
markets (small regions) or the nature of the technologies (agronomic techniques,
resouree management rescarchy offer no possibility 1o recover R & 1) costs. On the
contrary. the private sector should be encouraged to develop technologies where th »
PrOPrictary nature permits cos recovery. This broad division of labor. however, do s
notimply that the public sector should not continue working on basic or strategic
research to assure a minimum level of technological independence at the national
level !

The role of the international agricultural research centers

The privatization of knowledge will also affect the ability of the TARCS to maintain
their relationships with national programs. As with the national research institutions.
the problems will involve linkages to the sources of basic scientific knowledge. As the
FARCS took shape, most funding came from the governments of developed countries
and from philanthropic foundations. TARC scientists were at the fo. arontin
establishing afree flow of scientific information among rescarchers, internationally,
from diverse countries  north and south. socialist and capitalist. Because the private
sector showed little interest. the limited resources of FARCs and 1.DC governments
were used to establish input distribution networks and technology transfer systems.
IARC scientists released new varictios into the public domain - freely available at g
nominal cost o anvone interested. Virtually all technical information was available in
the public demain from research institutes in developed countries, where the basie
technical coneepts had long been established.

The newly emerging biorevolution is altering the institutional structure of international
agricultural rescarch in many Wavs. Private companies now have sufficient technical
information to engage in LHC-oriented plant-improvement rescarch. Multinational
chemicaband seed companies. concerned that their technology be adequately
protected by patents and other intellectual property restrictions. are unwilling to share
their findings with public institutions, They know that the information might at some
point prove to he profitable. Private firms wre pushing to extend the Plan, Variety
Protection Act and patent and trade-seeret protection in this ficld. thereby forcing the
TARCS to consider new Strategies in response 1o privitization of germplasm, rescarch
processes, breeding lines, and varictios. This tendeney. although stronger in privite
firms. is starting to show up in universities, where there is alrcady a formal discussion
about the patent rights of scientists working with public funds.
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Itis still not entirely clear how these factors will affect the performance of the IARCs.
Itis evident that if these centers are to continue providing meaningful assistance to
rational programs, they must revise some of their basic policies. Their relations with
the private sector need to be reeast. and their involvement in basic or fundamental
rescarch must be rethought in response to greater restrictions on the free flow of
scientific information (Buttel, 1986).

The funding of R & D activities

These institutional developments open a key source of new funding for agricultural R
& Dactivities. Private resources will be important to help widen the support base and
free up public resources. Furthermore.in the case of heavily indebted countries.,
attracting private resources for technology generation and transfer represents one way
to mitigate the impact of the budgetary erisis on public rescarch institutions,
Establiching atink between the public and the private sector. however. is not casy.

Many countries still kack a tradition of interaction with private-sector rescarch and
developmentand need institutional mechanisnis for such cooperation. As a result, the
private sector often finds it difficult to finance rescarch projects in public rescarch
institutions. In turn. public-sector scientists ire often prevented from participating in
private-sector rescarch and development. The pace of change in this arciis very slow,
in part because of a long history of mutual suspicion. but also because private tirms in
the developing wortd have not traditionally been willing to spend on R & D, To a
certaim extent. this is because TNCS dominate and, in many rescarch-intensive
industries. do their research elsewhere. Local firns in most cases lack experience in
transtating rescarch results into production activities (Waissbluth et al., 1983). The
divect transter of technology from abroad has also tended to discourage innovation in
this area.

Important initiatives have already begun to develop public-private funding linkages.
One example is the case of producer assoctations and rescarch foundations in a number
of countries. as deseribed carlier. More complex mechanisms, however, are needed in
response to the increasingly proprictary nature of agricultural technology. Argentina
recently entered this area when INTA introduced a system of joint ventures with the
private sector, allowing focal firms to make full use of its R & D capacity. while at the
same time strengthening its own budgetary situation and atlowing scientists to benefit
from at least part of the commercial value of thetr rescarch findings (Moscardi, 1988).
However. further innovations are still needed to modernize the prevailing bottom-up
planning and make it more responsive to final users. This will preserve public-sector
research while enhancing the flow of personnel and financial resources between the
public and private sectors, I ternational technical cooperation has an important role to
play in this process by facilitating the analysis and exchange of experiences among
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countries. and providing assistance to specific dey clopment projects when needed.

The importance of increased cooperatior between the public and private sectors poes
well beyond the funding issue. It will have a greatimpact on a country’'s ability to
exploit new scientific developments, particularly biotechnology . in the ficld of
agricultural inputs and new market opportunities related to export diversification,

In many ceuntries. especially the smaller ones, TNCs already control input industries,
and local firms are merely distributors of TNC products Fhe transition 15
biotechnology may not bring great change. Even soLindependent or state-run
suppliersofseed. chemicals. and fertilizer will not be able to compete unlessthe R&D
canacity already existing in the public sector can be used to sustain their
competitiveness in focil and regional markets (de Tanvey etal. TUSTTCA | 1987).

Effeetive R & D support is also the key for new export markets. Many opportunitics
already exist but they could be identificd and made more accessible by governmert
activity, Without greater coordinatic n between the publicand private sectors,
however. these opportunities will be Tost or undertaken as part of TNC R & D efforts.
and developing countries will miss the opportumity toaceess eritical private funds for
research and to exploit national innovations.

Some Concluding Comments

Over the Last quarter of i century . institutions in the developing world that generate
and transfer technology have prown aramatically and have had a tremendous impact
onagriculturalimprovement and economic growth, A number of specific cases - grains
in Argentina, sovbeans and wheat ie Brazil. potatoesin Ecuador, rice in Colombia and
the Daminican Republic. and wheat in Mexico - attest to this process. Ttis also clear
thatin Latin America and the Caribbean. those countries that invested maore on
rescarch and developmentare the ones that show a better agricultural performance
overall {Scobic, 1977 Moscardi. 1988).

Publicagricultural rescarch organizations have been at the ceater of a suceessiul
technological effort. At the same time they have been major contributors to the
necessary conditions that will allow nonpublic organizations to become active
participants in the technological procese. Scientitic developments, particularly
biotechnology. hiave produced o new institutional situation where public institutions
are no tonger the sole supplicrs of new technological knowledge . but rather, share the
stage with a large. increasing number of alternatives., particularly private industry.,

Paratlel to these institutional developments., the debt erisis has limited the operational
capacity ol national rescarch organizations and has impaired their ability to deliver
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what is expected from them

All these clements make evicent the aced to review the prevailing institutional model
and introduce changes and adpustments, so that it can coutinue to meet cach society’s
demands for agricultural technology. These changes imply a redefinition of the scope
of the policies that govern agriculiural technology and the role that public-sector
institutions should play. There will also be a need to develop specific mechanisms to
cope with issues such as the interaction between the public and private sectors, and the
etfects of biotechnology o the workings of national svstems. Ttis important to stress
that. even though public research organizations may have lost the quasi monopoly they
maintained carlier, they are still the centerpicee of national agricultural science and
technology and will continue to plava kevstrategie role in the process ol technological
change. The issue is how to adapt the model to exploit the modernization process and
the diverse new participants. The kuestinereased availability ot international technical
knowleage must be utilized while retainmg the capacity to direet R & D toward
national development priorities and maintain a reasonable degree ot soctal control of
the Innovative process.,

In this paper we have advanced our views on these issues as an initial contribution to
on-going analvsis and discussion. We have addressed the issues ina general way, but
from a perspective stronglhy influenced by the Fatin American situation. The discussion
of policies and alternatives for specific situations will o1 course require proper
consideration of the particular agroccological and socioeconomic characteristics of
cach country,

Notes
1. The author wishes to acknowledge the contributions of the staft of TICA's

Technology Generation and Transfer Program. particularly Jorge Ardita, Eduardo
Lindarte. and Walter Jaffe.

19

. Theideas and issues presented ia this paper were developed on the basis of some of
the author’s previous work (Trigo and Pineiro, 19812 Pinciro and Trigo, 1985;
Trigo. 1980). as well as the work of others such as IHCA (1987)., de Janvry et al.
(1987). and Moscardi (1988).

3. Inthe Latin American context, this process ereated a number of research
institutions that today constitute one of the region’s most i, portant assets for
agricultural development. They include the National Institute of Agricultural
Technology (INTAY of Argentina, founded in 1957; the National Institute of
Agricultural Rescarch (INTAP)Y of Ecuador, founded in 1959 the CONIA/
FONATAP complex in Venezucla, which began operations from 1959 to 1961 the
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National Institute of Agricultural Research (INTA) in Mexico. cirea 1960 the
Agricultural Rescarchand Outreach Serviee (SIPA ) in Peru which. alter suceessive
modifications. became the National Institute of Agricultural Rescarch and
Outreach (INFAA Y i 19841 the Colombian Avricultural Research Institute (ICA),
founded in 19632 and the Agricultural Rescarch Institute (INTA)Y of Chile, founded
in [964 The 19708 saw the establishment of the Empresa Brasileiva de Pesquisas
Agropecuarias (EMNBRAPA)Y i Brazil, the Bolivian Institute of Agricultural
Technology (IBTA) . the Institute of Agricultural Scienee and Technology (1ICTA)
m Guatenmzli and the Agricultural Rescarch and Development Institute (IDIAP)
of Panama. Frorts to ereate similar institutions are under wav today i Uruguay
and the Dominican Republic (Pinciro and Trigo. 1985),

Between 1900 and 1984 the human resource base oy agricuttaral rescarch in Latin
America grew atan annual rate of about 6,3%, pervear.inercasing from about 1000
rescirchers i 190w o er N3O0 in 1984, [nspecitic countries the evolution followed
approximately the same tendeney s the region:

ATENMBRAPA m Brazil the total number of researchers between 1974 and TYS8s
2rew rom 872 1o 1630 (an annual rate of almost 6% ).

AICA I Colombia, the number of rescarchers between 1962 and 1Y8S went from
137 1o 003 (an annual rate of 5.9,

AUINTA i Argentina, the increase was from 640 researchers in 1938 to 1467 in
TO7S G annual rate of .20, )

* AUINIFAR in Mevico. the growth rate between 1977 and 1985 was V. 7%, when
the number of rescarchers went from 929 (o 1949,

These figures are the author's estimates and are based on data from 1HCA and
ISNAR publications.

Foran extensive discussion of this process in Argentina. Peru. and Colombia, see
Trigoctal. {1U82),

Foramore complete discussion of the case of the research foundations see Lindarte
(1Y80).

Fora detailed discussion of the case of FUSAGRI see Penango and Avalos (1980).

Anidea of the quantitative importance of market incentives can be seen from the
evolution of modern input consumption. For the whole of Latin America. the
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proportion of the arca sown to modern varieties grew from 1% 10 83% for wheat
and from 4% 10 28% for rice between 1970 and 1983 (Scobie. 1987). The fertilizer
consumptionindex between 1979 and 1985 grew atabout 3% per vear for nitrogen,
Y% for phosphate . and 13% for potassium (FAQO. 1986-1987) . The net trade of
pesticides inercased fourfold between 19700 and 1975 (de Janvey et al.. 1987).

Y. The principal techniques identified as biotechnologies are cellitissua cultare. cell
fusion/hybridoma production. recombinant DN A technigues, gene synthesis,
separation, fermentation. enzymology. purification, large-scale purification.
sequencing . and process-monitoring control (Riggs, TY8S). Only cell fusion,
recombinant DNA L and gence synthesis are considered genetic engineering: the rest
can be termed bioprocessing techmologies.

10. Hard evidence in this sense is ditficult to tind. However,w reeent survey (Roca,
1U80) provides some interesting insights: of the 200 institutions incheded in the
sample. only 31 ¢24.6% ) could be classificd as agricultural. OF the 106 responding
inshitutions, onfy 39 (30.8% ) were agricultural.

I This table provides an indication of the extent of TNC involvement in the sced
industry. and by extension, the level of integration with crop inputs supplicd by
agroindustries:

Estimated

wrnover

Industry Country (million US$)
Pioneer Hi-Bred® USA S0

Roval Shelt (oil) UK.

Netherlands 200-300
Sandoz (phamaceuticals) Switzerland 290
LaFarge Coppee/ORSAN Semences France 200
Volvo Provendo. (automative) (Hilleshop/WWeiball) Sweden 170
Plizer/Dekalb = (pharmaceuticalsiseeds) USA 150
Upjohn/Asgro= (pharmaceuticalsiseeds) USA 140
Ciba Geigv/Funk {chemicals/seeds) USA 130
Lubrisol/Agrigenctics (chemicals/biotechnology) USA il0
Cargill (agribusiness) USA SO-110
B Aquitaine/Sanofi (oil/seeds) France 9
Rhone Poulene (chemiceals) France n.a.
Monsanto (chemicals) USA n.a.
Occidental Oil {oil) USA n.i.
ARCO Seeds (oil/seeds) USA n.a.
Continental Grain/Pacific Seeds (agribusimess/seeds) UsA n.a.

SOURCE: Geooseman (1987).
“Traditional seed company.
. = not available.
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12, Basic rescarch results if not completely withdrawn from the pubiic domain, witi at
least be delayed until there is a certainty that making them frecly aviailable does
not diminish the possibilities for their commercial exploitation. The 1981 US
Supreme Court decision Digmond vs. Chakrabarty made it possible to patent
novelliving organisms and opened the wany to protect and commercially exploit
basic knowledge. To date. not many countries e accepred the possibility of
patenting living organisms or seeds Gagrochemicals and fertlizers are already
meluded i existing pacnt Lows ). but there is an on-going discussion about this
topicin the International Union for the Protection of Industrial Properiv. The
conseguences of patent v for seeds could be very Tar-reaching. Plant breeders”
rights legiskition does nocprevent ather breeders from using protecied varieties
for turther breedmg purposes Patent protection by taxmg use voould even make
orceders pay for the use of protected seeds m their research, The conscquences of
stuchuasituation need not be elabesaied (tor s turther diseussion of this topic, see
Kloppenburye 1987

L3 Tncthe seedimdustry o which s increasingy dominated by INCsomaeny countries
Wil wantrohave cropimprovement programs capable of supporting the local
producticirotimproved seeds to sateeuard aeainst oligopolistic behavior,
cxeessive dependence onother countriesand i bias towanrd the dey clopment of
mproved varieties with undesirable traits. such as exeessive dependence on the

use of agrochenyicals.
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Session IV
Summary

Mobilizing and Sustaining Suppeort for Agricultural
Research

Introduction

Several papers introduced the topic of mobilizing and sustaining support, followed by
plenary discussion. Starting from the most macro level, two papers dealtvith the
overalllevelof support to NARS ind wivs te inerease support from domestic sourees,
These were follewed by concentrated attention to the issuce of sustainability of African
institutions. ihe need for coordination of donor input as seen by both a donor
representative and a national research leader. improved relations among and between
NARS and international centers, and the role and contribution of the private sector.,

Plenary Pres»ntations
Global database for NARS

‘The first plenary presentation by Pardey brought out new information on global trends
in human and financial resource commitments to NARS dating back to 1960, 1t began
with @ discussion of productivity trends in different regions. With the exception of
sub-Saharan Afvica. all regions ol the world show increases in both Eind and labor
productivity,

Furope, North America, and Australia continue to become more land-intensive in
their production while raising fabor productivity. Japan is becoming more land-
intensive. and while showing onlv marginal increases from ahigh output per unit of
land, ithas raised output per unit of lubor signiticanty, Asia and rhe Pacific show small
increases in labor intensity but still manage through increasing vields to raise output
perunit of labor. West Asia. North Africa. and Latin Americaare raising both land
and labor producuivity without major changes in their proportion of production
factors. The unusual case was Afnea, which is using less land per person and showing
declining output per unit of fabor,

‘The paper clearly showed the growing share of developing country NARS in the total

resources committed to agricultural rescarch. Over the period 1960- 1985, developing
countrics increased their share of scientists from approximately 21% to 43% of the
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total. Thes increase in the share of scicntists, however, was not matehed by their share
i total funding, which rose from 242 1o just under 33% of the wotal, During this
period. the number of seientists in NARS was erowing cxponentiplly while the number
of scientists in developed countries wiss growing linearlv, This made it casier to raise
tnancial resourses perseientisi in the developed countries.,

Particulerattention wis envento trends mresearch funding onaregional basis. Basing
comparisons on purchasing power pasiny Gemesure of what a dollar buys in cach
regtony the developme counay NARS arc mvesting more than thev traditionally have,
but the growthin their spendmg is nevertheless Tueging behind that of dey cloped
countries. Theuse ol purchasing power parity comparnson showed that a dollarspent
onrescarch i Africa e dessin reai research rescurees than a dollar in other regions
of the world. Tooking i reat expeaditures per setentist. dey cloped countries
steceeded s ransing the mean fevel of support above the SoU.000- 80,000 range over the
pertod 1960 TOS~The variation about the mean tor developing countries increased.,
andacbneer number of sustems b in expenditure clisses below fhe mean. In short.
someseetens manaee o dowellhutan icereasing number are doing poorly. A
regionalanalvsisot these trends aain show s that sub-Saharan Africais faring the worst
rastng sertous concerns ahout the prodactive use of human resourees that have been

devel )]‘l.‘d.
Determinants of research sunport

The paper by Bihottand Pardes takes dhe analysis one step further, and relates the
fiancial trends to structural aid mstitational considerations in raising the levet of
support o NA RS The paperaaivzed the oft-cited “agriculiural rescarch intensity
ratio”™ (the voto of expenditures o agricaltural rescarch in relation to agricultural
gross domestie productr. While cautioning against comparing a COUnTY'™s ratio against
anarbitrars taveet (the

¢

S22 ruie T oragaist countries with different resource
endowments. it noted that an improvement over time in country’s ratio is
unambiguouste snimprovement in the level of support. The ratio was broken down
mto tow ratios representing the priority piven to rescarci within the agricultural
budgcet. the prcrity given o agriculiure within the government's expenditures, the
fescal capactty (orwill) of the covernment. and the struciare of the ceonomy,

By fooking at cach of ihe components separately . one could see wuys toimprove the
levelof rescarch supportin relation to - ricaltural product, NARS leaders could then
look at pomts of intervention to raise the share of agricultural expenditures £oing (o
rescarch: vaise the overall expenditure onagriculture or inerease the fiscal effort
through mechanisms which would tie taxation to rescarch expenditure. This would
happenalongewith structural changes in the cconomy which would ereate ne w taxes for
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groups that could be considered beneficiaries of the rescarch results. The overall
conclusion was that while developing countries recognize the value of rescarch, they
are constraned by fiscal weakness and the magnitude of the tasks. Nevertheless,
political will could lead to inereased research support. For countries at the lower
income levels. donor support was required to help them “over the hump™ froa a
situation in which agriculture is the principal source of finance to one in which other
sectors contribute to public cxpenditure in support of agriculture.

Sustainability of African research institutions

Ficher's paper put the issue of sustainabidity in an Atfrican context. Any strategy for
sustainable institutions iy Africa must be derived from a better understanding of the
African context. Phis is characterized by the small size of African countries and their
poverty. In such a context. the primary strategy would have to be intelligent and
svstematic borrowing.

Eicher reviewed researchvin the colonial period, and the advantages of a subregioral
approach. Significant breakthroughs were achieved inexport crops such as oil paln
and maize by simall, well- Tocused teams, The spillover was Livge through organizea
transters at the subregional Tevels butalso turned out to be much wider. He emphasized
the value of certatn NARS taking on a technology-generating role, while others
become intetigent borrowers (technology adapters). In this perspective, large-scale
doner-tfinanced support to NARS may be postponing the need for individual NARS to
rationalize rescarch ona regionad basis in cach of the five major regions, The resultis
anincreasing dependencey on donors and mternational centers a failure to develop the
potential technology genceritors and in high-potential countries. inadequate attention
1o the complementarity between higher education and agricultural rescarch.

Rationalization of donor support

Schurig detailed the donor coordination ¢tforts within the Special Program on African
Agricultural Rescarch (SPAAR). Using the donor coordination group for Tanzania as
anexample. he demonstrated that SPAAR donors have aclear pereeption of the need
for coordinated action, and a witlingness to act based on elear national priorities. The
group was willing to fund a strategie planning process, and bilaterally support
individual components of the plan. Inshort. money wits not the principal bottleneck to
improved research support.

Muturi presented the case of Kenvaseen by a NARS leader. 'The need for a clear

national strategy “owned™ by the country is thie basis for coordinated donor support.
He confirmed that the aggregate tevel of support to the NARS was notalways the
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bottlencck, but the support too often reached only small parts of the system, and
redirected national resources from the main priorities into peripheral, low-priority
research.

NARS linkages

Sene. drawing on the experience of Senegal. widened the discussion to deal with
refations between a national agricultural rescareh institute and the international
centers. The Sencgalese Agricultural Research Institute (ISRA) was the prototype
national system ereated out of semi-autonomous commodity institutes dating from the
colonial era. Large-scale donor support, building on the privileged relationships that
the original French institutes brought into ISRA. and growing relations with
international centers provide the background for the development of a national
svstem. A review of particular relationships demonstrated that national prioritics
could be maintained il attention was given (o building a partnership of equals.

Private-sector research in agriculture

The final plenary presentation dealt with the role of the private sector in Latin
America. Trigo put the issue in the context of technical change which has altered the
relationship between public and private rescarch institutions. As agricultural
development became increasingly science-based. the technologies can increasingly be
produced and appropriated by private firms (mechanizal and chemical technologics,
hybrid seed. and biotechnology).

The growing role of the private sector in agricultural research was discussed in terms of
v characteristios and their implications:

« theinereasing privatization of knowledge:

the role of transnational corporations with origins outside of the agricultural sector:
+ the need to place agricultural research within a clear science and technology policy:

» the erisis of the public sector in general and the low image of public-sector research at
atime when the private sector appears to present an alternative:

the role and response of IARCs in the face of these changes:

+ the potential of the private sector to contribute to the funding and execution of
agricultural rescarch,
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Group Discussions and Recommendations

Global outlook on the status of NARS
The conclusions that emerged from the database presentation were:

« NARS are making good progress in terms of nuimbers of agricultural scientists, but
not doing as well with increased funding.

« Supportlevels are still not close toreal needs and the balance between personnel and
operating expenses is more skewed.

« Some NARS are doing better than others. On a regional basis, the African NARS
need the most assistance.

One working group clected to see how the information base which is being developed
by ISNAR could be made more useful to NARS, governments, and the international
community. The working group encouraged ISNAR to continue the project and
proposed to expand the database on NARS indicators to include research outputs and
impicts. Toaccomplish this, NARS should be more activelvinvolved in data collection
and analvsis. The group urged ISNAR to convene a workshop to develop additional
relevant NARS indicators and to standardize methodologies.

Mobilizing domestic support for NARS

The need o develop and nurture domestie political will and commitment to
agricultural research was evident to all participants in the workshop. This recognition
is retlected inthe definition proposed by Eicher of a sustainable NARS: ... onein
which political support is mobilized to provide adequate domestic financing of all core
salaries and operating expenses of national seientists.”

One thing that came out clearly in the plenary and working group discussions was that
political will and commitment to agricultural rescarch in most NARS is past the
awarenessstage. As Elliottand Pardey noted in the paper on determinants of support,
*. . the developing countries could be seen in their patterns of support to recognize the
value of rescarch but they are constrained by fiscal weaknesses and the magnitude of
tasks before them.™

The ISNAR database provided conclusive evidence that there is a lot of political
commitment to reeruit scientists. They have been increasing exponentially in the
NARS during the last two decades, but the supporting budgets for maintenance and
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other operating expenses have not kept pace. However, political commitment to
scieatific manpower has not been total, From the discussions on human resourees, it
wa-evident that the government commitment to numbers has not been translated into
better conditions of service for scientists. such as higher salaries, more secure tenure,
better recognition. and other perquisites.

[t was obvious to the working groups that the domestic effort to obtain higher, more
stableand longer-term support for agricultural research ultimately revolves around
the eredibility of the NARS to their domestic clients and stakeholders, In discussions,
the participants suggested the following mechanisms and strategies to gain stronger
domestic support:

+ Developanationatagricehural research plan in the context of the national strategies
forscience and techrology and for agricultural development. This will assure
political feaders (and external donors as well) that research is i the mainstream of
national development effors,

Establish mechanisms that v il allow svstematic dinlogue between the research
community and development planners and policvmakers. This will ensure the
refevance o rescarch o development objectives and. conversely. enable research to
contribute to the political process of defining national policies and strategices,

» Strengthen overall management to enhance institutional effectiveness and
ctticiency in particalar rescarch inka s with producers to align rescarch more
closelv with producer needs and facilitate technology transter,

* strengthen public information and communication activities in NARS to heighten
the avareness of political leaders, decision makers. and the generil public to the
contributions of rescarch. This could include ex postand ex ante studies on the rates
ol return from rescarch,

One working group saw a need for seientists to organize and spearhead a lobby for
agricultural rescarch.

Another practical matter which attracted the attention of two working groups was
alternative tunding mechanisms, The participants exchanged experiences with
schemes sucias cosses, carmarked taxes from imports and exports, contract research
with the private sector, and sales of services, The possibilities for similar mechanisms
toaugment the regalar or core budgets for agricultural research need to be explored
further at the individual NARS level,



Rationalizing donor support for NARS

While Eicher injected a note of caution against donor support that creates NARS that
are way bevond the capacity of countries to sustain in tue fong run, there was no doubt
that developing country NARS will need continuing support from the international
community. Elliott and Pardey contributed the following observation:

“Particularly for conntries at the lowerincome levels. donor supportis required to help
them over the hump to the point where .. rising fiscal capactty would allow them to
sustain an increased level of support to rescareh from domestic sources. ™ Thus the
discussions revolved around how donor support can be made more effective in
strengthening NARS.

A comman. serinus problemis that &t times there is o contlict between national
interests and donor initiatives, The recent experiences in Kenva and Tunzania are
encouraging because the donors are fully aware of the problem and are willing to try
innovative approaches to coordinate and integrate their efforts at the national level.

It was recognized that donor suppaortis potentially available in supportof clear ni tional
strategios, However sucl support needs to be hmked to o demonstrated national
commitment to rescarchalong with assurances that it would neither substitute for
national ctfort nor create long-term dependence.

Fvervone agreed thet the starting point. m Schurig's words.is acrwell-drafted, logical,
and realistic plan™ for navional agricaliurad rescarch o which the donors can tailor their
responses Lo the needs of the country as perecived by the nationals. The burden clearly
falls on NARS leadership to articulate the agricultural research needs ol the country
consistent with nationad objectives.,

At the same time some coneern was expressed over precipitate withdrawal of donor
support betfore sutficient domestic support has been mobilized to sustain current
efforts. Obviously this must also be seen in the light of donor coneern over long-term
dependence.

The group discussions did not react directly to Eicher's eritique of donor support
stratepy to agricultural development institutions in Africa. However the two working
groups which spent more time discussing African rescar ch needs apparently shared
many of his premises.

In a general consideration of problems in mobilizing domestic and donor support fo
African NARS, the working groups highlighted these problem areas:

(8]
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unstable political and cconomic environments:

comparatively heavier demand upon rescarch because of the complexity of African
environments, both physical and social, and the relative lick of relevant information
and appropriate technologies:

carly stage of development of African NARS. which is often associated with small
sizeand lack of eritical mass, lack of highly trained manpower. more pronounced
dependence onexpateiates and donor funding. and weak rescarch management.

NARS linkages with other NARS and IARCy

The needand opportunities tor more collaboration among NARS themselves reeeived
the attention of two working sroups, Ditferent modalitios ol cooperation were
discussed. such as networking . commaon traning ctorts. cooperative programs.
regional centers. exchanee of scientific personnel and exchange of intormation. What
appeirs to be needed is more documentation and analysis of experiences to guide the
NARS the formalization of cooperation in some mstances. and active donor support
or NARS-NARS cooperation.

The specific issues of NARS TARC hnkages which were raised included devolution of
some tunctions from TARCS to NARS . the coordination of ARC activities within the
country.and the role ot the NARS insetting the research coonperation agenda. To
address these issues to the satistiction of NARS. i wis considered necessary that
NARS increasingly assume the role of an cyual partner in these relationships. The
FARCS must recogmize this but the NARS miust upgrade their capability to perform
this role ettectively

Private-sector research in agriculiure
The exeellentovernview by Trgo provided this background to the group discussions:

« Theinereasing participanon of the private sector inageeultural research is
phenomenon that accompanies the modernization process.,

» Froma positive point of view . the provate sector opens upan additional souree of
resonrees and brings aeertam degree of competition, mtensity . purpose., and
flesdbility into agricultural research which publicinstitutions may not alwavs provide.

 On the other hand. this means that some B pes ofmtornation and technologies are
being increasingly withdrawn from the public domain. which limits aecess by

developing countries to knowledge thiat has previousiv been free.

RIEY



« Because of these basic changes, governments need to review existing policies and
institutional arrangements,

« NARS must respond positively and adjust accordingly to the emerging trend of
private rescarch,

The working groups urged a policy of “openness and caution™ in dealing with
private-sector involvement in technology generation. The caution is directed at two
fevels, First. the influence of transnational corporations on the agricultural sector may
tend to expand further given the TNCS™ existing control over chemicals, pesticides,
machinery, and other modern inputs. The control of the TNCs over seeds and the
potential new applications of biotechnology could possibly give these foreign
institutions an inordinate amount of influence on the growth and direction of a
country’'s agricultur - Of similar coneern s the direction and beneficiaries of
technological change within the country, sinee the private sector is not normally
expected to look atter the needs of the traditional sector. Inboth cases. the issue ishow
the country can continue to exercise social control over direction and balance of
technological change.

In the new institutional arrangements that need to be evolved to accommodate the
increasing participation of the private sector. Trigo proposed that an appropriate
division of labor might be for the public-sector institutions to “focus primarily on the
gencration and transter of technologies for the small-farm sector and those arcas where
cither the size of the markets or the nature of the technologies offer no R & D
cost-recovery possibilities.™ The private sector on the other hand “should be
cncouraged to undertake the development of cmbodied technologies where the
Proprictary natire pernits cost recovery.”

This broad division of labor, Trigo stressed . does notimply that the public sector
should not continue working on basic or strategic research oriented to ereate
technological potential. or serve as “controls™ to assure a minimum level of
technological independence at the nationab fevel.

Several methods of cooperation with the private sector were discussed. such as joint
appoiniments or secondments, contract rescarch. collaborative research. and sharing

g group stressed the principle that
whatever institutional arrangements are established. the components of the national
rescarch system should operate such that the “competitive structure™ in rescarch is
preserved.

experiment stations and fuboratories. One workin
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General observations

In addition to specitic observations associated with cach of the diserete topics in the
agenda. afew general but very pertinent observations emerged in the discussions.

While some global and regional characterizations are meaningful, the uniqueness of
the individual NARS needs to be taken into account at every turn. The conclusions
emerging in the discussions have to be validated and confirmed at the subregional and
national levels,

The stability of national structures is mmportant for achieving impact. Suggestions for
improvement are often transhated into chamges instructure. Structural reorganization
presents dangers thatare often poorly understood by theiradvocates. They can disrupt
relationships which are beginning to function and actually hold back progress when
improved mechanisms and procedures may achieve the same etfect.

The question of supply and qualiny ol agricultural scientists was repeatedly brought out
i all the sessions o the workshop. The sustainability of NARS as institutions will
depend as well on their aceess 1o a continuous supply ot highly trained nationals for
systeniexpansionand replacement. Thus appeals for domestic commitment and donor
support for agricuttural vescarch should have a manpower training dimension.

In the medivm term. the developed country universities and the TARCS may be asked
todomere butultimately warcater part of the ¢ acity for training should reside in the
developing countries themselves. Tnaddition to support forindividual national efforts.,
there asacase for international support for regtonal academic institutions to meet the
needs of the smaller countries.

Finatty the NARS must continually evolve with the changing environment. They must
recognize the trends tn the environment and adaptto them or influence them. The
NARS need good management not only to conduct present business more effectively
andmore efficienty butalso tos trategically posit:on them for the future, I agricultural
researchers are not looking ahead and engaging in the policy dialogue about what the
future will be.we will always be acting after the event,
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Toward a Global Agricultural Research System!

Vernon W, Ruttan
Department of Agricultural and Applicd Economics
University oi Minnesota
St. Paul, Minnesota, USA

In thischapter Faddress the task that remains of designingand impiementing the global
agricultural rescarch system that will need to be in place by, at the very latest, the first
decade of the 21st century. Twill give particular attention to the spedial problems of the
smaller countries in the emerging global system.

The International Agricultural Research System

Itis uselul to remind ourselves of what has been accemplished over the last several
decades. The architeets of the post-World War 11 ser of global institutions inciuded
mecting world food needs and reducing rural poverty as essential to their vision of a
world community in which all people could be assured of freedom from want and
insceurity. They sought to achieve this vision by the ereation of i set of global
burcaueracies - the United Nations (LIN) specialized agencies. The establishment of
the Food and Agriculture Organization of the United Nations (FAO) was the initial
mstitutional response to this concern (Hambridgee ., [933).

Inspite of limited efforts by the FAO and several regional organizations, it was not
until the Tate 19308 and curly 1960s that a combination of

* concern about meeting world food needs,
+ experience i advancing technology in food grain production in the tropics.

* amoreadequate analysis of the role of advances in agricultural technology in the
development process

converged to provide the impetus for i major effort by several bilateral and

multilateral assistance agencies and national governments to build the rescarch
capacity needed to sustain agricultural production in the poor countries of the tropics.
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Organizaticn and impact

Once of the most remarkable institutional innovations of the last two decades was the
establishment of a new system of international agricultural rescarch institutes (Ruttan
and Pray T987: Chapter 2. Table 2.1). The organization of these institutes drew on two
historical traditions, One was the experience of the great colonial commodity rescarch
mstitutes that played such an important role in increasing the production of a number
of tropical export commadities. There is a substantial body of literature in the Linglish
linguage on the development of British Colonial rescarch institutes and botinic
gardens (Mascelield. 1972 Brockway. 1979). There is nocomparible history of French
colonial rescarch, but it is clear that research stations dey cloped and maintained by
France. duimg both the colontal and post-colonial period. made Important
contributions to oil palm. coconut. and a number of other tropical export crops in West
Alrca (Ficher 1984). The Duteh made important contributions to the improvenient
ofrice sugarcane. and anamber of other tropical cropsin Indonesiaand Surinam. One
ol the greatest tropical rescarch institutes during the colonial period wis at Yangambi
in the tormer Belgian Congo. Tn spite of its rather short colonial history, Germany
intiated important research programs in Cameroon., Togo. and former German Fast
Africa (now Tanzania).

The second tradition was the experience of the Rocketeller Foundation in Mexico and
the Ford and Rockefeller Foundations in the Philippines (Stakeman et al., 1967). The
fiest four institutes m the system were the products of the jointettorts of the privately
endowed Ford and Rockefeller Foundations. The systemis now funded by a
consortium of bilateral and multilateral assistance agencies and priviate foundations,
and operates under the oversight of the Consultative € iroup for International
Agricultural Rescarch (CGLAR),

Animportantinnovation in the management of the CGIAR svstemis that cach
institute is governed by an independent board of directors and operates as an
autonomous institution. This structure combines decentratized decision making (with
respecttoscientitic programy) with centralized oversight and judgments (with respect to

funding. program dircction. and system design and strategy).

Relations with developed countries’ rczearch institutions

Theinitial years of the new international institutes were characterized by atendencyto
keep relationships atarm’s fength between the institutes and the developed countries’
universities and research institutions, This relationship has changed over time. As the
institutes have identified problems in which lack of Knowledge inarcas such as
physiology. pathology, and other fundamental or supporting arcas of science has
constrained theirability to expand vield fronticrs. they have taken stepsto
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institutionalize their relationships with developed countries” research organizations.

Examplesinclude the relationship between the Centre Internacional de Mejoramiento
Maiz v Trigo (CIMMY'T) and several Canadian in titutions for work on triticale. The
International Potitto Center (CIP) has used contract linkages with institutions of
developed countries for work on fundamental problems refated to its mission more
extensively than any of the other international centers. At the time of the 1977
quinquennial review mission. CUP identificd 12 such contracts with developed
countries”institutions and seven with those ofless-devetoped countries. Ina number of
cases. CIP's contracts induced additional effort and expenditure on CLP-related
problems by the developed country's contracting institution.

There are clear dangers in the growing relationships among the international conters
and the centers of fundamental rescarch in the developed countrics, Tt the less-
developed countries are to establish a viable base for self-sustained scientitic effort
leading to productive growth in agriculture. it is important that they establish a
capacity to work on the fundamental problems that are of particular significance in
tropical environments,

Svstem impact

Evidence regarding the productivity of the international svstenis fragmentary and
incomplete. vet there is ittle doubt that the rate of return to the investment in the
system has been high = even in comparison with the .ore productive developed
country (DY national svstems (Ruttan, JO82: 242-243), Ax carly as the mid-1970s,
evidence developed by Robert Fvenson and colleagues at the | Imversity of the
Philippines and the International Rice Rescarch Institute (IRR) indicated that the
supphy ot rice inall developing countries was approximately 12, higher than it would
have been had the sime total of rescurces been devoted to the production of rice using
ocdy the varictios thatwere avatlable betore the mid-o0s (Evenson et al, . 1978). More
recent studies by Nagy (1984, 1983) suggest that the guins to Pakistan idone from the
wheat rescarch conducted by CIMMY T would have been mord than cnough to cover
the cost ol the entire CIMMY T wheat program from its inception to 1980, Stated
another way. for the same amount of money. Pakistan could have profitably invested
in o wheat rescarch program of its own comparable in capacity and cost to the entire

CIMMYT program,

In FOS3. the CGIAR commissioned an independent study group 1o assess the
productivity and distributional impacts of the technology developed at the CGIAR
centers and at collaborating national centers. The study was directed by Jock R.
Andersor (1983), a distinguished Australian cconomist, and the study group’s stalf
was drawn from several social scienee disciplines from both developed and developing
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countries. The results of this study are summarized in Ruttan and Pr rav (1987: Chapter
2).

The mternational systenvis particularly important for enhancing and sustaining the
productivity of the smaller national agricultural rescarch systems. Personal
obsenvation. evidenee peesented at the Wageningen symposium on pesearch in small
countries. and the evidence from the impact study (A nderson, T983: Chy iptersand 1
mdicate that the imternational system has provided o mechanis by which many
smaller developing countries with onlvlimited national rescarch capacity obtain aceess
to rescarch results from the frger developine countries as weli as the internation:l
agricultural rescarch centers (ARCS). The infrastracture for this function simply was
notm place two decades ago . in spite nl cttorts by oraanizations such as the FAO and
the Inter-Americin Institate Tor Cooperation on Nericulture (HCA ).

s the capaciies o the fess-developed countries (1 DO national research svstems
improve. the refatve contnbutions of the TARC systen to the generition of
knowledee and technology will decline. One possible outeome of this processis the toss
ol the msttutes"distinet leadership roles. A viable model for the Tuture of the institutes
v an expanded role as centers for the consernvation and diffusion of LCNCte resourees
aidofsaentthie and techiical informaton, relative to therr role as producers of new
hnowledge and new technology T they are carclul to select stalt members for their
leadership capacitios as well as for their scientific and professional competence, they
will be able to continue to play astategic role i establishing research priorities.

There s howeverowhat might be considered a natural history of research institutes
CRuttan 1982750\ new nstitute thatis able to hring oeether o team of leading
saientists tends to eothroueh o period of high productivine that often Tists o decade or
longer. Aber this initial period of creatviey . there is o te ndency jor the institute to
settle down o filling the gaps in the saentitic literature and to fine- tuning meremental
changes i techrology Teis possible that the svstem of wos crnance adopted - program
autonomy at the individual center level combined with contrtized ove rsight will
coable the CGINR centers to retaim and enhanee their vits ity over adonger time. But
the ditficutues experienced by the Technical Advisory Committee (I'AC) and the
COIAR I attempting to reform management and programs at several “problem™
centers donot fewd o great optimism about the capacity of the individual centers to

avord eveles of creativity and stagn ion.

Asceond factor that could make an important contribution to future vit; ity would be
the incorporation ot stronger LDC representation in both the governance of the svstem
and.at the operational level i research planning and collaboration. I the
international ins titutes arc able to strengthen their capacity tolink the national systems
toa carefully articulated international system. they will assure their own continued
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viability. If they become viewed as being competitive with national research systems,
they could fade away into mediocrity,

A continuing need for international support

When the system ol international centers was being established by the Ford and
Rocketeller Foundations in the carly and mid-1960s . there was @ general pereeption
that over a period of several decades the Toundations would withdraw and transfer the
management and support ol the mstitutes to the host countries. The two foundations
have now withdrawn from anything more than token support of the svstem, bus
responsibihity for oversight and support has been assumed. as noted cartier, by the
CGIAR nd ity member institutions, Yet one stll hears comments from bott staff
members ot the DC donorsand the EDC national rescarch system that at some time in
the Tuture the responsibilivy for the svstem can be tansterred to the T.HCs or that the
major untts of the system iexeepting the nternational Board for Plant Genetic
Resources) will eventually be phiased out.

Fhind such discussions unreatistic! The system should he viewed as a permanent
component ol the globalagricaltural rescaschisystem. This should not mean that every
unitin the presentsystem should be regarded as permanent. 1 is not ditficult to
visuahize circumstances that would lead to the de-emphisis of same programs and the
mttiation of new programs. bat the internationad system iiselt shoutd be regarded us
permanent. Fhe tunding for the system shoald become part of the permanent
commitment of the more developed courtries to the agricultural development of the
poorerand smadtercountries imthe svsten fnthis respect there isasimilarity between
the nattonal iinding ol assstenvof regional rescarch centers in larger countries such as
Chana. Brazil India wd the Ulnited States, even though the individual states or
provinees also support state or provineial experiment stations,

Anincomplete svstem

The international system remains incomplete. There is aneed to rasionalize the
managing and overseeing ot wnumber of international agricultural rescarch centers
thathave grownup outside the CGEAR system (Table 1), Falo see the need for greater
capacity to conduct research on some of the difficult resource problems that continue
to inhibit the development of agriculture in tropical cnvironments. It also seems
apparent that the Tack of basie scientific knewledge represents aserious constraint to
the development of viable and sustainable technologies in many areas of the tropics.

The establishment ofvhe International Fertilizer Development Center at Musele
Shoals, Atabama. in 1974 was an initial step in the development of an international
capacity forresearch on resource development and management problems. The recent
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Table 1. Some International Agricultural Research A ctivities Outside the CGIAR

Budgcet
Yearof No. of
Primary initial LSS senior
Center focus Location oper. (mill.) Year staff Programs
ICIPE Inscct Nairobi, Kenya 1970 1.77 1982 46 Crop borers,
physiology livestock ticks.
and ccology tsetse flv,
plant resistance,
medical vectors,
inscct pathology,
pest management
AVRD Tropical Shanhua, Taiwan, 1972 3.60 1983 32 Tomatoes,
vegetables China Chinese cabbage
sweet potatoes.,
SO feans,
mung beans
ICLARM Living Manila. Philippines 1973 1.70 1983 14 Aquaculture,
aquatic traditional
resources fisheries.
resource
development
and management,
information
services
INTSOY Soybeans Urbana, Nlinois, 1973 0.95 1983 8 Sovbeans
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wror Fertilizer Muscle Shoals., 1974 6.70 1982 60 Nitrogen rescarch,
Alabama. USA nutricntinteraction,
phosphate rescarch,
sulfur rese b,
potassiun, s osearch,
cconoimes rescarch,
nationad programs,
technical assistance.

training
ICRAF Agroforestry Nuirobi. Kenya 1978 2.20 1983 I8 Agroforesty
svstems;
agroforestry
technology.
information,
training.
collaborative
rescarch
1AL Irrigation Kandy. Sri Lanka 1984 5.00 (When 10-12 Collaborative
management opera- inHO.  rescarch.
tional) 3-dper  training,
unit information
dissemination
IBSRAM Soils Not fixed 1985 4.54 {When S-10 Headyguarters,
. operi- soil management
B tional) networks
INIBAP Bananaand Not fixed - 1985 1.75 ‘Jni- Smali Hceadguarters
plantain tiaily) regional
improvement networks

SOURCE: Personal communication from Consultative Group on International Agricultural Rescarch, World Bank,
Washington. DC. 1985,

NOTE: Activitics currently using CGIAR meetings or in some other way related to CGIAR activitics in 1984 (totaling about
$30 million).



establishment by a group of CGIAR donors of an Internation:| rrigation Management
Institute (N 0 St Lanka and an International Board for Soils Rescareh and
Management (IBSRAM) in Thailand represents more recent initiatives. The
establishment ol an International Council for Research on Agro-Forestrv (ICRAF) in
Nairobireflects avgroning concern about the need for rescarch capacity in the tropics
on the development. management. and utilization of fast-growing trees to sustain the
denind for biomass for fucl and other uses.

A beginning has heen made in proy wing international support Tor the development of
the capacity towork on some of the problems where fack of basic knowledee acts as a
constraint to technology development, Within the CGLAR svstem. the International
Laboratory tor Rescarchon Aninal Discises (HRAD) his been forced to direet much
ofits research o basic mvestivations. The Tnternational Centre tor Inseet Physiology
and Breology (TCTPE) Cinitialiy established in 1970 his sradually evolved into un
nstitution with avery substantial research Capacity.,

The United Nations Tndustvial Doy clopment Oreanization (UNIDO) has sponsored
exploratory studses feading to the establishnient of an International Centre for Genetie
Engmeering and Biechnology 1t is doubtful, however. that itwill devote adequate
attention o the work in moleculur biology that will be most relevant for animal and
plant protection in deseloping countries, In my judgment. there is also avery strong,
need forresearch to overcome the lack of know ledge about problems of fertility
maintenance and enhancement ot tropical soils. Tnmany parts of Africa this lack putsa
serious constraint on the abiling 1o design viable short-rotation systems o replace the
more extensive slash-and-burn or other long-rore ion systems now in use.

Finadlv . there are serious deficiencies in the Anowledge necded o des clop
ceonomically viable technologios for the controf of the parasitic discases that inhibit
the development of more intensive systems of agricultaral production. In MUY cuses,
the relationship between discase and development appears to be svanhiotic,
Intensification of agricultural production cnhanees the covironment for parisitic
discases.and purasitic discases reduce the capacity of tural people to pursue more
Intensive systems of cultivation (Desowitz. 1983: Walsh and Warren, 1979),

s nottoo ditficult to eencerate agreementatleastinprinciple, on the need forgreater
mternatinnad support for research on problems of resource development and
management. But there is considerable shepticism among donor agencies about the
need forinternational support for aseries of basic research institutes in the tropics. The
argument is frequentdy made that the basic research can be done in DC institutes,
particularly i countries such as Franee. the United Kingdom_ and the Netherlands,
that have a tradition of tropicai rescarch and are now seeing that capacity erode as
support adjusts to the disappearance of colonial responsibilities and to budget
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xigencies. Part of my answer is that the experience of the present IARCy indicates
thatintellectual commitment to the solution of even scientitic problems is enhanced
when the scientists working on a problem are located in the environment in which the
problem exists. Basic research capacity in the tropies will also facilitate more effective
dialogue with the basic research community in the developed countries.

Considerable thought will also have to be given w the appropriate governance for the
emerging svstem of natural resource and basic scicnee rescarch centers. The present
CGIAR svstemis already approaching severe strains onits financial and managerial
capacity. Thereis apervasive view among donors to the CGEAR system that it will be
extremel v ditficult to push funding for core or base programs at the CGIAR centers
much bevond 5200 million (in 1985 USS) . vet subsets of the same donors have funded
the new centers that have emerged outside the CGIAR svatem.

Iewould be asemous mistake i new natural resource and basic sciencee institutes were
to continue to emerge onan ad hoe basis. One of the great strengths of the CGIAR
systenvis its plannin-cand supervisory role in welding the set of autonomous institutes
mtoan international rescarch svstem. The CGLAR and TAC seeretariat infrastructure
could perform the supervisory functions for i much farger system than at present with
only i modestexpansion in statf. Nevertheless. donor funding considerations may
make itdesirable to consider the establishment ol ianew supervisory body . perhaps a
consultative group for natural resouree rescarch. 1o govern the new natural-resource-
based mstitutes, Temay also be desirable to establish i separate governance system for
any new system ol basic rescarch institutes — a consultative group for biological
scienees for tropical agriculture. Asnew internationally supported basic rescarch units
are established in the tropies. more attention should be given to the training role,
particularty advainced training at the PhuD.and postdoctoral fevels, than was the case
when the present international commaodity institutes were established.

A global system

Finallv. Fwould argue that an effort should be made to ensure that the international
system becomes atruly global system. The new international system has been effective
in building communications between LDC national rescarch systems, The linkages of
the internationat centers with DC research institutions are . however, generally filtered
through the bilateral development assistance agencies. Direct linkages with the
national rescarch svstems of the developed countries remain underdeveloped. The
finkages between the national rescarch systems of the developed countries are even
less developed. Itis my impression, for example, that there has not vet emerged any
mstitutional capacity to rationalize or coordinate agricultural research between
Furopean Economic Community (EEC) or Organization for Economic Cooperation
and Development (OECD) member countries. There is a modest program of
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information exchange between EEC and OECD countries. but these activitios appear
to be more symbolic than substantive (FAO. 1984). And we have barely begun to build
ctfective linkages between cither the national rescarch svstems of the developed
countries or the international svstems with agricalturil research svstems of the
centrally planned countries.

National Research Systems

By the Jate [900s - many of the bilateral and multilateral aid agencies were recognizing
sertous shortcomings in the results of their efforts to support the development of
national agricultural rescarel svstems. Most nation:l systems i the dess-developed
countries were unprepared to effectively absorh Large wmounts of financial, material,
and professional issistanee. The capacine for scientific management ind
entreprencurship ol the new v trained seientic community was often underdeveloped,
Manysystemswere plagucd by evelical sequences of dey clopment followwed by erosion
ol capacity as budgctary priorities responded to changes in pohtical regimes (Ardila et
al . JUS]).

Impaticntstattmembers at aid agencies were often unaware of the history of theirown
nationabinstitations. They had toreotten that the national agricultural research
svstems of the United Kingdom. Germany ., the United States. and Japan nad taken
decades notyvears. to acquire the research and training capacity required to generate
the new knowledpe and technology necded to sustain agricubtural development
(Ruttan 1982 60-113). Furthermore. the political support available (o many national
and mternational aid agencies was often so tragile tiat support tor institution building
was difficult to sustiin unless ashort-term pavolt could be visualized. In addition to a
sense o trustraion with etfores to strengthen natonal researeh svstems, there was a
growing conviction ot urgencey about the problem of meeting (. requirements in the
poor countries. The inttial success of IRRES rice program and CIMMY TS wheat
program combined to create a conviction thai the international agricubtural research
mstitute. which could operate independentiv of the vagaries ol the local political
cnvironmentand could draw on the global agricultural scienee community forits stalt,
represented an effective instrument for the management of research resourees and for
the generation of new technology.

By the mid- 19705 i had become inereasingly clear that the productivity of the
mternational agricultural rescarch system was severely constrained by the limited
capacity of many national systems. and that the adaptation and dissemination of the
Knowledge and technolory generated at the international institutes were dependent on
the development ot effective national systems. [t became widely aceepted that the
ability to sereen. borrow - and adapt scientific knowledge and technology requires
essentially the same capacity as is required to invent new technology (Evenson, 1977a).
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Capacity in the basic and supporting biological seicnees is at least as important as
capacity in apphied science. But the cutreach programs of the international institutes,
even when working through networks such as the international wheat research
network. the nter-Asian carn program. and others. did not have the capacity to ake
on the role of strengthening nationad systems.,

The bifateral and multilateral assistance agencies had no alternative. theretore. but 1o
pliace the strengthening of national rescarch systems high on thetr assistance agendas.
Both FAO and the Rockefeller Foundation plaved imporant entreprencurial rolesin
this development. Atter aseries of consultiations with the leaders of national rescarch
systems. the International Aericultaral Development Service (IADS ) was established,
with initiad funding from the Rocketeller Foundation, to provide contract rescarch

management and development services to national rescarch systems.

FAO L through s Rescarch Desclopment Center, took steps tostrengthen s capacity
to support traiming i the tield of rescarch organmization and management.

The smcatives of the Rocketelter Foundatnion and FAO it huenced the COEAR to
itensy s owndeliberations T {9770 the CGEAR oreanized o tash foree to explore
the possibibity of establishing an international serviee tor the strengthening of national
agricultural rescarch within the CGEAR S sestems, These dehberations ted to the
establishment ot the International Service for National Agrcultural Rescarch
CISNAR)Y i 1979 There had been saome expectations that. i estabhishing INN AR the
COIAR might absorb TADS much as it had mcorporated TRRECCININIY T the
Internationad Institute of Tropreal Agnculture (I A and the Centre International de
Avricultura Fropical CCEA T under s umbrellam 1971 By w70 however the CGEAR
had become somewhit sensitnve about absarbing activities iitrated betore the
COPARZTAC assessmient and evaluation process, Some Furopean donors were also
sensitive about the fact that statfing patterns at the institutes had not drawn etfectively
on Furopean professional capacity. FAO Cone of the CGEAR S sponsars. expressed
strong concern that the new service was infringing on an arca of traditionat FAQO
responsibility.

LADS (recently mereed mto Winrock International) has now acquired substantial
experience i managing projects designed to strengthen national agricultural research
svstems and funded by agencies such as the US Agenev for International Development
{USATD) and the World Bank. ISNAR has acquired considerable expertise in
diagnosing the problems that have inhibited the etfectiveness of national research
svstems and in assisting national agencies in planning for rescarch system reform and
development. Tuis elear, however, that the strengthening of national researcli systems
isonly partially . and perhaps only marginally, amenable to the efforts of the assistance
agencies. Eixternal funding agencies have ofteninhibited the development ot national



systemsas aresult of lack of sensitivity in their assistance efforts to the difficultios faced
by anational rescarch system in achieving political and cconomic. in addition to
scientific and technical, viability.

As the efforts by the bilateral and mualtilateral assistance agencies to strengthen
nuttonal agricultural rescarch svstems ot under wav. it hecame apparent that the 1970s
were witnessig i remarkable expansion in agriculturad research capacity in i number
of important develonimg countries (Ruttan and Prav, 1987: Chapter 1. Table 1),

When one examimes the details of the individual country however, it becomes clear
that most ot this crowth has ocearred in relatively few countries. such as Bravil, the
Philippmes. Indi China.and Nigeria, In 1980, there were only stightly more
agricultural roscaich saentisis i alb Gl e Ve and LA oe combined Uian there
wercan the UStederabstate svstem and tewer than in the Tapanese national-
prefectutal ssstenr Byven m those countries that have made substantial progress, the
rho otrescarch expenditires to the value of production remains low — and it remains
lowestior those commaditios produced and/or consumed primarily by the poorest

Limers and consuners,

Durme the lastseveral vears, T have been mvolved i aseries of studies ol agricultural
rescarchsvstems e s e Ruttan 198E Fvenson ctal. 19s6). Fhe coneerns about the
development ot national aenicultural rescarch ssstems that have emerged out of my
ownrescarcrand experience have been remtoreed by the series ofvery useful reviews
condacted by the Warld Bank (J9S3) USATD (1983 and UNDPFAO (198-4).
Although the neratore onthe pertormanee of national agricuttural rescarch systemsis
much more adequate tor Fiatin America and Asia. the coneerns exproessed i this
section mipmge with particuliar toree on many African agricultural reseuarch systems
CRacher S T pton JUSS L et me sumniarize some ol these concerns.

Lxeessive facilities. P acessie mvestment in research facilitios relative 1o development
obsaentific statt - there are oo mam tacilities without programs. Many ol the
premature taciling deyelopments are the divect resaltof the mutulateral and bilateral
assistance agency programs that findat casier to investin facility development than in
human capital development or provram support. Prenature facility investment
represents i burden onthe rescarch system rather than i souree of productivity,

Lxeessive administration. Ao cxeessive administrative burden that stifles both routine
myestigations and research cntreprencurshipaomajor challenge to any national
rescarch ssstem s how toachicse consisteney between the personal and professional
objectives ot individual rescarchers . rescarch teams. and rescarch managers, and the
soctalobjectives of the rescarch system. In many respects the individual seientist can
appropriately be viewed as anindependent contractor who makes his or her services
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available in return for professional and economic incentives. Burcauceratic efforts to
achiceve consisteney between the objectives of the individual and the objectives of the
system (or simply fiscal responsibility) are often carried to the point where they
become dan excessive burden on rescarceh productivity

Poor locarion. The failure of location decisions for nijor researeh facilities. often
made with the advice of assistance ageney consultants, to give adequate weight to the
factors that contribute to i productive rescarch location. These factors include:

* location ina community that includes related educational and professional
infrastructure:

+ locationinanagrochmatic environment that is representative of an important part of
the arca i which the particulir commodity is grown or that is representative of a

major resource (soilowatery problem area:

» selection ofasite with appropriate resources (soil, water) and infrastructure
(electricity . transport, amenities).

Differential bevween importance of budger and commodiry. There is often a lack of
congruence between rescarch budgets and the cconomic importance of major
commadities or commaodity groupings. I new knowledge and new technalogy were
cqually casy (or ditficulty to come by i cach commodity arca. o good rule of thumb
would be toalfocate rescarch resources roughly in proportion to the value (or value
addedy of commodity output or resource input. Tt is casy to think of good reasons tfor
departure from such a rule. oo small research svestent. critical mass (i.e. . saale
ceonomies) implies the Gesirability of tocusing resources on commodities that account
tora Lree share of output (such as wheat i northern fndia) or on a commodity where
very rrge gains cin be made inashorttime (such as Towland irrigated rice in the 196(0s).
Butextreme lack of congruence often suggests that little careful thought bas been piven
to the allocation of research resources or that particular interest g.oups bave biased
rescarch allocation to their own benetit.

Research without scientists. The apparent presumption in some national systems that
itts possible to do research inagricultural scienee without scientists - in toe many
national rescarch systems, commodity program leaders often have neither the training
nor the capacity to direet cither scientific rescarch or technology development. Satary
structures and nonceconomicineentives are frequently so unattractive. relative to other
national and international alternatives, that potential leadership is eroded. research
programs become routine . and returns to research investment are low.

Cyclical nature of national research systems. The cycles of development and erosion



of capacity that have characterized a number of national agricultural rescarch svstems
- periods of rapid development have often been followed by the erosion or collapse of
rescarch capacity when external support has declined. Martin Pinciro. Lduardo Trigo,
and their colleagues have documented this pattern mosi thoroughhy ina number of
Latin American countries such as Argentina. Peru, and Colombia (Ardila et al.. 1981
Pinciro and Trigo, J983). But such eveles are also familiar to anvone who has followed
the progress ofagricaltural rescarch i dey cloping countries inother areas of the world.

Establishing research priorities. Rescareh priorities may be established with little
mtormation and wnalysis, Tnrescarch planning that has successfully struggled with the
problem ot alocating resources for rescarch. it has become mcreasingly obvious that
cltective rescarch phanning requires close collaboration between natural and social
scientists and between agronomists. engineers, and planners, This is because any
rescarcinresouree allocation systeme. regardless of how intuitive or formal the

methodology emploved. cannotavoid making judgments about two major questions:

» Whatare the possibilities of advancing knowledge or technology it resourees are
allocated toa particatar commaodity problem or discipline” Such questions can only
beanswered withany degree ol authority by scientists whoare on the lcading edge ot
the rescarch diseipline or problem beine considered. The intuitive judgments of
rescarch administiators and plamers are rarely adequate to answer sudh questions,

What will be the value tosociety of the new knowledpe or the new technology i the
rescarch ettortis successtul? The intaitive insights of rescarch scientists and
adminstrators are no more rehable i answering questions of value than are the
mtuitne msiehts ot rescarch plannersin cvaluating scientific or technical potential.
My of the arcuments about rescarch resouree allocation flounder on the failure of
the participants to recognize clearly the distinetion between these two questions and
the diftferences i expertise and judgment needed to respond to them (Ruttan, 1982

202-264).

Vhe perspectives and coneerns that Thave expressed about agricultural research in
EDES are not the exclusis e problems of new and growing rescarch svstems, Don
Fladwiger (1982) has provaded evidencee that in the United States the “pork barrel”
approach to the Tocation ot agricultaral rescaneh facilities resulted in 4% of all US
Department of Agriculture (USDA) research facility construction between 1958 and
W77 occurring mostates represented by members of the Subconmittee on Agriculture
of the Senate Appropriations Committee. He noted that this practice has forced “the
federad Agricultural Rescarch Serviee to operate i tran cling circus’, opening up new
locations incurrent Senate constituencies. while closing some locitions in states whose
senators are no longer o member of the subcommittee.™
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Small Country Agricultural Research Systems

We are confronted with a remarkable paucity of datacind analysis on the relationship
between scale (or size) and productivity in agricultural rescarch. And what evidence
there is, even in the wav of casual observation, often Lieks preciston as to whether the
size-output rektionship being ceferred toas with respect to the size of the individual
rescarch untt (team, laboratory, department). the individual rescarch institution
(center.stitute. facultyvy. or the national or mternational rescarch svstem. The views
that “smallis better™ or that “bigis better™ have often been advanced with considerable
heat, but with relatively lintle precision m concept or definttion and with even less
cmpirical evidence. The issues discussed in this section represent an important
opportunity for rescarch to bring better theorv, method. and data to bear inorder to
advance our understanding.

Size and productivity in research

What little knowledype we do have suggests that the optimum scale of the researchis
affected by factors both external and internal to the rescarch process. The optimum
fevelof resources desoted toacommodity research program s positively related to the
arcy planted toacommaodity in a particular agroclimatic region { Binswanger. 1978).
Therelore. determining the optimun seade of i rescarch unit or program involves
halancing the mcreasmg returns associited with the arca devoted to the commodity (or
problem) on which the rescarchiis being conducted against the possible internal

disceonomies of scuic of the rescarch process orsysten.

The data that we do have suggest that industrial rescarch and development
productivity, measured in terms of pitents perengineering or scientific worker, is
lower in the Turge Liboratories of the Largest firms than in the smaller firms in the same
industry (Schmookler. 19602 Kiaouen and Schwartz 1975) . There is similar evidenee for
agricultural rescarch (Pound and Waggoner, 1972). There alsoare a number of case
studies that suggest very hgh rates of return to individual public. philanthropic, and
private research units. often with fewer than 20 scientific or technical staff members
perunit (Fvenson, 1977b: Scehgal /1977), Howeveromany of these smalt »free-standing™
agricultural rescarch units are engaged primaridy in technology sereemng. adaptation,
and transter activities that depend only minimally onin-house capacity in such
supporting arcas as physiology pathologv, chemistrysand even modern genetices.

Evenson (19770) also noted that daring the carly stages i the development ol national
rescarchsystems, experiment stations tend to be widely diffused. to utilize primarily
technical and engineering skilis, and to be characterized by astrong commodity
orientation. Inthe Chinese system. for example, decentralization includes not only
provincial rescarch system but also autonomous prefectural and county research
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institutions that are financed and governed at the local ievel, Evenson also pointedtoa
trend toward hicrarchical organization and consolidation into a smaller number of
larger anits atlater stages in the development of agricuttural rescarch systems. These
centralizing trends are apparenty motivated in part to tihe advantage of cconomies
resulting from rescarch activities in the basic and supporting sciences and to use the
laboratory ficld. communications, and logistical facilities ceononically.

The urge for consolidation can casily be overdone, however, In the United States, for
example. thereis now rather strong evidenee supporting the value of decentralization.,
evenwithinandividuad states. Fora given level of expenditure. i state system that
includes iostrong network of branch stitions gets mare forits rescarch dolar than a
satesystem thatis more concentrated. What decentralization gives up i lower costs
seems to be more thanccompensated for by the relevance of the rescareh and the more
rapid dirtusion of vesults. There are. of course. limits to the sains from
decentradization. Disagreement about the relative gains from centralization and
decentralization. and about the relative ¢ mphasis thatshould be given to basic scienee.,
applicd seience and technology development. has been the basis for much of the
recent argument about the organization and funding of the US federal-state
spreultural rescarch system (National Rescarch Council, 1972 Workshop on Critical
Issues in American Agricultural Rescarch. 1979).

A minimum national system

One of the most difficult issues related o sive and productivity in agricultural research
is the problem faced by ihe smaller countries in the dg\ulnpmcnl of their agricultural
rescarchsvstems. Mostof the smaller countries - those in the popubation range of 4-10
million dohave the resources. o have access to donors” resourees. that would permit
themto develop.overa 10- or 20-vear period. an agricultural rescarch and training
capacity capable of statling the nation's public- and private-sector agricultural
rescarch. education, planning. and service institutions,

The 30 or so smallest low-income countries must. however. think of research svstems
that will often be hule & trger than o strong branch station in acountry such s the
Netherlands or Denmark. orina state such as Texas or Minnesota.

Buthow can the government of i small country decide on the appropriate size and
organization of its national agricaltural rescarch system? For countries like Sierra
Leone or Nepaleven the financial and professional agricultural rescarch resources of
asmall American state ora Japanese prefecture are probably at least i generation in
the future. The time required to achieve viable rescarch svstems for niny of the
smaler national systems must realistically be caleulated in terms of more than a
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generation rather than the 5- or 10-year project eveles used by most development
assistance agencies.

One major focus of the rescarch effort in these smaller research systems must be the
directsupportotagricultural production and rural development programs. This means
a primary focus on applicd rescarch and technology development ficlds such as
agronomy. plant breeding. animal production. crop production. farming svstems., and
agricultural planning and policy. Trigo and Pinciro (1984} have estimated tht ‘
minimum rescarch module for one product requiresateam of four rescarchers trained
atthe Mse and PhI fevels, complemented by cight specialists with graduate-level
training. plus a complement of support personnel. They estimate that the total cost of
suchaprogram would run in the range of USS$ 23500000 (in 1984 dollars) (Fable 2). Fora
small country with six to 10 major commoditios ind several importaat agroclimatic
regions. this implies a rescarch budzet of USS 53-8 million. When this cltortis
complemented by the oncommaodity-oriented rosearch in arcas such ‘s soil and water,
pest management. cropping systems. and sociocconomic aspeets of agricultural
production. marketing, and policy the implications run futo the range of US% 12-15
mitlion,

The viabitity of even wsmall nation's agricultural production also requires capacity for
higher education in agriculture. at least through the master’s level, o support national
programs of technology in transfer. rural development.and regulatory and service
activitios, When these activities are spgregated itis not difficult (o arrise at minimum
level of professionat capacity, with tradning at the MSeand PhD fevels, of around 250
and with budeet support somew here in the range of LSS 20-30 million for even the
smaller (but not the smallest) countries, For the very smallest countrios. even this
mvestment is not teasible in the foreseeable future, Any sertous attempt to solve the
problem ot agricaltural researehiand technology development in the smallest countries
must face up to the ditficalt problem of designing a viable svstem ol regronal rescarch
colluboration (Wilson. [984).

Interdependent systems

Thedea of reducing or climinating technological dependencey penerates strong
cmotional appeal. Yeteven Larger countries with advanced agricultural research
systems - the United States. the Soviet Union aapan. India. and Brazil, forexample -
are notsell-sutfictent inagricultural science and technology. An effective national
agricultural rescarch system must have the capacity to borrow both knowledge and
materials from the entire world. The problem of how to link cliectively with an
inereasingly integrated and interdependent global agricultural rescarch systen s
difficultfor the state and provincial rescarch units in the Lirger national systems. It is
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Table 2. Estimated Cost of a Minimum Research Module for One Product
{in Thousands of Current US$)

Dircet Rescarch Costs (00" of total budget)

Personnel

Fourchictrescarchers, Mscor PhD three persons per year in plant breeding,
agronomy,and inseci pestand disease controlund ane person —year equivalent in
socioeconomices and other specializations, according to requirements (soils,
physiology . cte.). Total cost per person pervear, USS 30 (002

Lightspecialists.university graduates. Total cost per person per vear, US $12,500

Traming. Caleubuted onthe basis of 21 1 rate of retention: total rotation every 13
vearsscost ot UISS 100000 per PRD (MSc oo ) Total annaal cost for a permanent
team ot three PhDsand one MSce Gipprosimately)

Servicesand materials caleulated as 1239 ol direct costs
Lquipment caleulated as 7.3 of direct costs

General Costs and Administiation (0% ot totai budget)

Includes divection. support.and services Gudministration, laboratorices, library,
communication, ficld. cie)

Personnel

caleulated as 60”6 of ceneral and administrative costs

Services and materiads

25% of generaland administrative costs

Tvestmentsand equipment

13% of general and administristiv e costs

Total budect
Percentsummiry by broad budgetary items (approximate):
Personnel

Services and materials
Equipment

306
245

120

100

133
wn

204

510

72.5%
17.5%
10.6%

SOURCE: Trigo and Pincino (198,

NOTE: The estimates were made using the budgetary structure of the international agricultural research

centers as i gurdeline for determining the percent of cach expenditure item.,

a. UIS3 30,000 was used as i average of the cise for the different countries of the region. The sum includes
safities plus benefits. A variation of US$ 1,000 above or below this average ligurz implies an increase or

decrease of USS 325000 the total budyet.
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even more difticult for the national agricultural rescarch systems in the smaller
countries.

Once approach to this problem has becin o attemipt to establish coonerative regional
rescarch programs - tor exinnple. the West Africa Rice Development Association
(WARDA)and the international crop rescarch networks that are linked to the
mternational agricultural rescarch institutes., Other regional institutions not directly
linked to the inernational (CGLAR) svstem include the Centro Agronomco rapical
de Tnvestigacion Enseianza (CATHE)L the Caribbeny Agricultural Research and
Development Tnstitute (CARDI. and the Southeast Asian Fisheries Deselopment
Center (SEAEDEC) Networking has become the most recent theme in assistance
ageney jargon. butitis hard 1o find many outstanding suceess stories aumong these
clforts. Program activities and cooperative efforts often appear stronger i the glossy
pamphicts issued by the organizations than they doin prictice (Venezian, [984).
Fxperience suggests that such regional programs can succeed onlvwith the
commument of long-term external support and with the participation of the external
donors i the governance of such centers. Some of the most effective collaborative
regional eftorts have been orsanized around the research programs ol the international
research centers (Pluchnett and Smith, 1984y

The mternational crop rescarch networks, contered around the infermational
stitutes. have not been without problems. When the institutes hive had contident
and cellective leadership. they have often plaved an exceedingly useful rolein creating
opportunities tor productive professional interaction and collaboration. But the
institute research networks tend to be selective. At times they have found it hard to
hend institute priorities to meet national priorities. Collaborative efforts fend to
mvolve the strongest imstitutions and the teading scientists rather thin those who have

the greatest need.

A richerinstitational infrastructure is needed to strengthen and sustain the capacity of
the smaller mational agricultural rescarch systems. In spite of ideological
considerations. many small countries have found it advantageous to encourage the
transfer and adaptation of technology by the private-sector genctic supply industry or
by the multinational firms engaged in commadity production. processing. and trade
(Prov. 1983). Firms engaged in the production of crops growa under plantation systems
and independent growers producing under contract arrangements with processors
have attimes provided their own rescarch und development facilities. Inother cases,
associations of producers hiave been willing to tas themselves (o support commaodity
research stations. Such arrangements have often been associated with diseredited
systems of colonial governance. A strong case can be made for reexantning and
strengthemng the legal institutions and financial incentives for private-sector rescarch,
development, and technology dissemination in the developing countries.
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The perspectives outlined in this section are highly tentative. Although they are drawn
from considerable experience. they should be treated as hyvpotheses to be tested by
further rescarch rather than as conclusions. Institutions such as IADS. ISNAR | and
HCA should devote areasonable amount of analytical effort to attempts to understand
the provlen of developing and sustaining effective agricultural research in the smaller
national rescarch svstems.,

Some generalizations

[ spite of the Timited available knowledge. there are a few generalizations about
smaller agricultural rescarch systems that can hardly be avoided. One is that the
rescarchimvestinent peracre or perheetare will have to be higher in asmall system than
o large svatem to achieve an equal level of effectiveness. This is because the cost of
developmge. tor example.anew milletvariety that will be grown on a million acres is
notlikely to be substantially greater than one that will be arow n on half a million acres.

Ansceond generidization s that the costof developing productive farming svstems fora
small country with great agrochimatio variation will be greater than for a small country
that s more homaogencous. Forexample, the cost per heetare of descloping an
cffective agricuttural research system for Sri Lankais likely te be much larger than
developmg one for Uruguay. The issue of guns versus butter in national budgets is also
Hikely to cut more sharply in asmall country than in a large country.,

Finally. there s noway that o small country can avoid being dependent on others - on
the international agricultural research system, on the research systems of large
countries m the same region, on mualtinational firms - for much of its agricultural
technology. Furthermore o smalbnation with a strong rescarch program but a limited
agricultural or industrial base cannot capture as high a proportion of the benefits from
its mvestment in basic rescareh as canca large nation with i diversificd cconomic base.
Much of the benefitwill spill over to other countries, it has aoweak agriculturad
rescarch systeme it will lack the knowledge needed to capture the benefits of rescarch
mother countries or to choose wtechnological path consistent with its own resourcee
and cultural endowments. Even astrong agricultural rescarch system cannot assure
awtonomy. Butsmall countries do need to develop sufficient capacity in the
agricultural sciences to enable them to draw selectively onan interdependent global
agricultural research system. They need o be able to choose what is useful to borrow
from other national systems and from the international system,

Toward a Reform of Agricultural Research Support

What can be done to replace the deficiencies that characterize assistance for the
support of agricultural rescarch, extension. and rural development programs in poor
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countries? A solution to the problems of “aid cffectiveness” in support of rescarch is

particularly important at this time. Tanticipate that the next decade will experience i
decline in the real flow of aid resources and increising competition among the several
claimants on aid resourees.

The basic thrust of the needed reforms is to move away from primarv reliance on
narrow project approaches. In supporting agricultural rescarch. the project system
should be largely replaced by a “lormula-funding™ or “revenue-sharing™ approach
(Ruttan 1984). There have been many eriticisms of the project approach followed by
the major bilateral and multilateral development assistance agencies. The criticism
most frequently heard is that the assistance agencies exert undue influence on the
content of the national development programs (Faatand. 1980: Salmon. |0 3). This
criticism is partly justificd. Itis not too difticult to identify cases in which close
patron-client bonds have been established between particular officers in the aid
agencies and the teadership of favored national program agencies. Such relationships
have often appeared to give particular national programs i degree of stability and
continuity that would be difficult to achieve in the unstable political environments that
characterize many developing countries.,

Inmy judgment. eveles of development and erosion are inherent in the traditional
project approach. The reason for this inherent contradiction is that external assistance
provides an alternative to the development of internal political support. National
rescarch system directors have frequent!y found that the generition of external
support requires fess intensive entreprencurial effort than the cultivation of domestic
political support. Domestic budget support required by donorsis often achicved by
creative manipulation of budget categories rather than by increments in real progrim
support - particularly when donor representatives are under pressure from assistanee
agency management o Tmove resourees.” Most existing project svstems thus have
built-in incentives for national research system leadership to direet entreprencurial
cfforts toward the donor community rather than toward the domestic political system.

Anyeffective alternative should attempt to reverse the perverse incentives thad
characterize existing development assistance instruments. The svstem should be
reformed to provide incentives for national research svstem directors to redirect their
entreprencurial efforts toward building domestic political and cconomic support for
agricultural development.

Lam increasingly convineed that the tong-term viability of agricultural rescarch
systems depends i the emergence of organized producer groups that are effective in
bringing theirinterests to bear on legislative and exceutive budgetary processes. The
support ef finance and planning ministrics for agricultural rescarch is undependable.
Their tenure in office is often short. And their support tends to fluctuate with the
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pereeived severity of food crisis and foreign exchange demands,

A formula-funding model

Whatalternatives to the existing svstem do Tsuggest? Tdo notwant to be interpreted as
completely negative with respect to traditional development assistinee instruments,
Projectaidis often quite appropriate for physical infrastructure development projects.
Program aid can be an effective way to provide macrocconomic assistance for
structural adjustment or for sector development in a country with substantial capacity
for macrocconomic policy analysis and program management. But neither the
traditional program aird nor projectaid instruments are fully etfective in countries that
have little financial or professional capactty for providing support for long-term
institution-buildimg eftorts, New methods of combining the flexibility of program
support, effective technical assistanceand sustined finaneial support for long-term
devetopment efforts must be sought.

Once innovation that might be used effectivelyis for the donor community to move
toward an approach i which the amount of external support is linked to growth in
domestic support. An example of how such o system might work is presented in Table
o This iplies the development of o Tormuba™ approach in which the size of donor
contributton would be tied t the growth of domestic support. The formula should
include a tactor that adjusts the ratio of ext .nal o domestic support to take into
account differences in domestie fiscal capacity. Given the political constderations that

Tuble 3. Three Funding Models of Program Support and Assistance Level for
Agricultural Research (millions of US$H)

Pon Medium High
Nitional P ——
liscal National Donor National Donor Nittional Donor
capacity support assistange support assistanee support assistianee
Low (40,
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impinge on the allocation of bilateral donor resources, implementation of the
formula-funding model is probably unrealistic in the immediate future.

Country-level research support group

Asecondalternative might take its lead from the experience now accumulated with the
CGIAR modeland the various donor consortia that have been organized to coordinate
assistance to some of the farger aid recipients. This could involve country-level
cescarch support groups, chaired by the clivirman of the national agricultural rescarch
council or the director of agricultural research. The support group will need to have
available toitretativelylong-term program plans tor the development and operation of
the nattonal agricultural rescarch system. To produce and continuousty update this
program. the national research system may require external assistance, but in general
the program should be the product of the national agricaltural and general scienee
policy system. Tis focas, to help protect the program from the vagaries of political
change. would be onlong-term agricultaral rescarch needs and goals and on the
meremental steps required forimplementation.

[tis expected that long-term program development and priority setting would be done
through aninteractive process with the support gioup. Onee the program has been
aceepted. donormembers of the support groupitis hoped. would collectively agree
with the ost country to help provide the components essential to the execution of the
program as & whole. The host country L in turn, would assume the responsibility for
moving its aational rescarch program along the agreed-upon development path. Initial
commitments might be for three to five vears, subject to annual review and the course
corrections suggested by the analysis and feedback from actual expericence.

Use ofan institution such as a support group has the potential of helping the country
involved avoid many of the pitfatls of the project mode while retaining several of its
desired attributes. Donor identity could be retained by relating grants to components
of the agreed-upon overall program. These could even be called projects it for
administrative purposes. it were so desired. The support group. like the CGIAR,
would be likely toinvolve bilateral grants developed in the framework provided by the
torum of multiple donors and the host country. The impersonal process of contributing
to acommon fund is not envisioned. However. this would not preclude “incentive
funding™ of aformula type. At the same time. the danger that a single donor would
dominate the priority-setting process or that essential programy components would be
ignored would be minimized.

The rescarch support group has several other potential advantages:
I Ttcould contribute to building a national <onstituencey by Tocusing from the onset on
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this essential ingredient for viability. The donors. for example. might agree Lo
increase their contributions by some fraction of the rise that occurred in the real
support provided by the nation involved. Other matching provisions might be
agreed upon to provide incentives for nurturing and cultivating national
constituencies.,

Iteould provide reasonable continuity in support. Commitments should be fairly
long term and subject to review and extension well in advance of termination dates
to avoid the risk of the exeessive program fragmentation that is frequently
associated with narrowly defined project funding.

Itcould reduce the administrative and management load on the host country
through the planning and review process the RSG would follow.,

Itcould pliace donorsina position ot genuinely complementing and supplementing
one another and the national progriom rather than competing for “good investment
opportunities.”

That such asupport mode is often discussed but little used is evidence that

implementation is notasimple, trouble-free task. The method has. however. been
used successtully in Baneladesh and. somewhat more informally. in several other
countries. An important clement inits success in Bangladesh was that the support

group mectings were chaired by the director of the Bangladesh Agricultural Research

Council rather than by a donor representitive.

A diadogue on donor assistance to national agricultural rescarch programs was initiated
by the World Bank in 181, The dialogue has been continued by ISNAR in a series of
meetings with directors of national agricultural rescarch systems. 1t is imperative that
these dialogues be continued. The issue of reform of agricultural assistance should be

recognized as one of the most urgentitems on the agenda,

Notes

[ This paper is also published in Ruttan and Pray (1987). A more complete version
was published in Research Policy (Ruttan, 1986).
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Conclusions, Lessons Learned,
and Agenda for Action

Alexander von der Osten
Director General
International Service for National Agricultural Research
The Hague, The Netherlands

We had aseries of fine reports this morning. They brought back to us the full scope of
our deliberations this week, and reminded us of the complexity of our subject. They
facihitate my task this morning,

This Meeting — Our Workshop

My assessment of the meeting is positive. Tenjoyed the meeting, found it productive
and stimulating. and felt that it was time well spent. This was a workshop in the true
sense of the word, We all worked.

Objeciives. Have we metour objectives? Have our expectations been fulfilled? 1 feel
the answer is clearly ves.

« Weexamined a broad range of issues facing NARS —issuces that determine the future
demands for technology and hence the future orientation of rescarch programs,

» We examined the practical implications of global trends and developments for
NARS. for their future action agenda, and for their organization and management,

» Wedeveloped a range of policy guidelines.

« Wedevelopedasetof recommendations for action by NARS and for those of us who
work with NARS in pursuit of their objectives.

We set an agenda for action. This is the central outcome,

Agenda. Our agendi was broad and ambitious, yetit was viable and meaningful. Tt
obliged us to look atagricultural research (and the challenges ahead) in a broad
context. We spent two days looking at the socioeconomic environment surrounding
agricultural rescarch and identificd a number of dynamic trends. These are challenges
foragricultural research systems. in particular NARS. We spentone day looking at the
ceological environment surrounding agricultural research. We identified sustainability
as another major challenge and issue. Two days were spent looking at both the
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institutionai environment surrounding NARS (equally dynamic), and implications for
NARS of all these trends and developments,

In brief, the agenda allowed us:

* tolook at trends and issues which are of concern to both developing countries and the
industrialized world:

to understand the many and complex linkages that exist between the agricultural
sectors of the two groups:

* tostudy the linkages between the agricultural sector in developing countries and
otier sectors of their cconomics;

* tolook at future technology requirements facing NARS ~ the challenges ahead:;

to look at the response capacity of NARS 1o face those challenges:
* tosee what is needed to build up that response capacity, i.c., the capacity of NARS
todealettectively with future tasks - this allowed us to identify policy guidelines and
action requirements to continue the build-up of NARS capacities;

+ todevelop an action agenda.

Mix of participants. | felt we had a good mix of participants. It was diverse in terms
of:

» regional background (four developing and industrialized country regions);

tasks and functions (NARS leaders. policymakers, universities, donors, IARCs.
development assistance agencies):

» disciplinary mix (perhaps too many cconomists?):

representatives of NARS of different sizes and in different stages of institutional
development,

Our discussions were fruitful and clearly focused on common issucs. Despite this
diversity, common issues prevailed over differences. One of the lessons learned is
thatdespite regional and institutional differences. NARS face similar problems. The
solutions are similar and the principles are the same. The fine-tuning of solutions is
country and situation speciic.

(9]
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Program. The plenary and working group mix was fine. The dynamics of interaction
worked well and produced results.

Visualization technique. | applaud DSE for imposing this technique upon us. It
served as auseful tool to focus on key issues. My compliments to Dr. Klennert and his
five colleagues for the quality of process management.

Couclusions and recommendations. | think we succeeded in dealing with a complex
task. Wesvstematically analyvzed the challenges abicad and reached conelusions on how
to approach them:

We looked at global trends that will influence future technology requirements in
developing countries - the demand side of NARS.

» Welooked at the response capacity of NARS - the supply side. We focused on their
need to change and cope with future challenges.

Welookedatspecificaction requirements tostrengthen NARS - to upgrade capacity
and rase productivity,

We deaded we need to plan. NARS need to determine both the what (their future
rescarch strategies) and the how (the further development of the capacity to

implement those strateaies).
Conclusions, Lessons Learned, and Agenda for A ction

The central purpose ol this workshop was to look at the future evolution of NARS in
the light of changing circumstances. In doing this. we agreed on three broad trends:

« NARS mustand will continue to evolve in response to changing circumstances. They
have done soin the pastand have contributed to technological progress. The graphs
presented by Phil Pardey give ample evidencee of progress in rescarch productivity.,

+ They need to understand the dynamics of change and actively manage their future
growth and adaptation of capacities in line with changing demands for technological
solutions. Only active management of change will enable them to develop those

capacities that are needed to cope with future tasks.

« Institutionarissues acquire considerable importance in the evolution of NARS.
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What are the future tasks and challenges?

Demand side of NARS. Looking at future technology requirements, there are a
number of global trends thatare relevant to all NARS:

Technology requirements rise as population and income grow and technology
intensity increases. This is a worldwide trend.

» Technolegy requirements become more complex as the goals of productivity and
sustainability are combined.

+ The cusy solutions have gone. Agricultural production is increasingly mov ing into
more difficult cnvironments. We need a Green Revolution for dryvland agriculture,
vetyield inereases under those conditions are difficult.

* Broadening of the rescarch agenda. Urbanization. the extension of the food chain,
and the need for post-harvest technology represent additional challenges. Similarly,
cmploymentand equity considerations tend to complicate the rescarch agenda even
further.

Supply side of NARS. Looking at rescarch capacities and sources of Knowledge and
collaboration. we similar!y identiticd a number of trends:

The emerging global rescarch system has an inereasing number of actors. particalarly
in the pmalg sector. For NARS this means more opportunities tor collaboration and
division of libor. A Key requirement is leadership and management to make good
use of those opportunities.

* Sheer growth of NARS. NARS have been growing, as the figures presented showed
ts.and their capacity has been expanding steadily.

» The changing role of NARS. In the global technology-generation process. NARS are
incrcasingly assuming a leadership role. Within the global rescarch system there is
recognition that NARS must lead the process of technology generation if Progress is
to be made. This. of course. places additional demands on NARS leadership and
management.

Our common objective underlying this analysis of demand and supply potentials for
future technology is:

« tofacilitate the evolution of NARS capacities in the direction needed:
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+ toincrease NARS capacities to deal with future technology requirements;
« to better utilize the potential offered by the evolving global rescarch system:

+ toenhance the productivity of NARS as ents of technological change in their

respective countries,

The outlook. | have concluded from this meeting that on the whole the outtook is
optimistic. Both the figures presented from our database and the comments by
Vernon Ruttan substantiate this optimism. Long-term trends clearly show an
mercase in both NARS size and NARS productivity. With the exception of Atrica,
altdevelopimg regions show substantial technological progress (measured in land and
lubor productivity). Taken together. these past trends and V' ornon Ruttan's
comments about the dynamics of the global rescarch svsteme. give an optimistic
outlook.

Active managementot change by NARS is essential to continue this positive trend in
rescarch productivity. NARS must continue to adapt to changing needs and
circumstancestmore than ever they witl need to manage. This implies understanding
and analvzimg the environment. developing anagenda responsive to real needs, and
adapting ther own capacitios to those evolving necds.,

Action requirements to facilitate the evolution of NARS

What is necded to facilitate the evolution of NARS in the direction mentioned”? What
are the mam recommendations?

+ The number ofissues that were discussed was high. Our working groups were highly
productive.

The number of recommenditions made was equally high - too many to mention here.

All rccommendations are retevant: their specific weights vary by country and
areumstances.

» Bach NARS will have to decide onimplementing or merely reinforcing specific
recommendations in refation toits situation, Often what is needed is to reinforee
certain developmentsvery little is really new.

Similarly other actors assembled here (universities, donors, development agencics,

FARCS) will wish to consider those recommendations that are appropriate for them

and inline with their comparative advantage. One example: cost-benefit analyses and
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rate-of-return studies to document NARS productivity should be taken on by
universitics in both industrialized and developing countries. Universities are well
qualificd to do this. While NARS gradually build up their capacity in this area, they
should rely on universities. The important thing is that such studies are done. not by
whom, but that they are done.

Letme now mention a few broad arcas that stand out. Conceptually they all tall into
three broad arcas of essential functions thatany NARS must performilit wants to be a
productive and sustainable institution.

Research policy. Understanding and managing the policy environment of agricultural
rescarch. in particular poliey formulation and planning. is a central task for any systen,

Structure and organization. Developing an organizational structure that is
commensurate with the tasks of research systems is important, In practice this means
adjusting structure and procedures to follow the needs of agriculturad rescarch,
Public-scetor burcaucracies orten provide an organizational setting that prevents
rather than facilitates high productivity,

Management of agrieultural research. An important task is linking the management of
the research process to produce results, and mobilizing. developing, and managing the
resources required to conduct research,

Alltoo often people are overly concerned with inputs and resources. More imporeant
thaninputs perseis the productivity of the rescarch system - the process of converting
mputs (scientific capacity and funds) into rescarch output (new knowledge and
technology).

The policy area

A clear conclusion of the workshop is that NARS need to build up their capacity for

strategic planning. The rationale is that to manage the future evolution of their

rescarch in assustainable wayv, NARS need the capacity to plan. This implies:

+ the capacity to understand and analyze global. regional. and national trends and
developmentsin their cconomic. social. political. technological, and institutional

cnvironments;

+ the capacity to plan the institutional evolution over the long term - responding to
needs. opportunities. challenges, and threats:

+ the capacity to define, realistically. the scope of research systems (An example is that
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technology generation versus technology borrowing is an option for small NARS.
They need to define their mission in line with their expected resources. Tntelligent
and systematic borrowing may indeed be a more realistic choice for some of the
smaller systems than attempting to build a tail-fledged capacity for technology
generation for which the available resources are insufficient):

+ the capacity to formulate clear research technology policies in line with the needs of
both the country and its producers:

+ the capacity to relate to both policy-sector and other scientific institutions -
particularly potential collaborators in the rescarch process - and the capacity to
manage such institutional relations from a position of relative strength;

» the capacity to determine the orientation of research programs, to set priorities. and
to allocate scarce resources in a rational way.

Thisis g task which cequires first-class scientific capacity in both the natural and
socialsciencies. Here NARS face problems because their social science component is
oftenweak, This can be improved in two ways:

+ Usesodial seienee capacities that are avaitable clsewhere in the system. The larger
NARS may be able to tap university talent.

» Gradually increase social seicnee capacity within rescarch institutions.

The second major task in the policy arca that was emphasized is to mobilize national
commitment to support agricultural rescarch. The point was often made that both
fundingleveland support stability have important implications for NARS productivity.
Gienerating commitment is feasible - as many NARS have shown us, After all, the
long-term growth figures of NARS staffing and expenditures are impressive.

The key requirement is an active dialogue with the poliey sector. To minage this
dialogue in a4 meaningful way. NARS need to build up their capacity to generate
information that documents the productivity and the relevance of their output, and
hopefully high rates of return.,

Structure and organization of agricultural research

Our discussions concluded that NARS need an organizational setting:

+ thatallows them to perform their tasks and deliver the products and services
expected of them,
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» that facilitates the kind of management required for effective research programs;

» that enables them to attract. retain, motivate. and productively utilize highly
qualified scientific stalf,

We discussed problems such as the fact that the environment of I irge public-sector
burcaucracies is not normally conducive to productive research. We discussed action
requirments: there are too many to list here and they depend on specific circumstances.

Weagreed on the main thrust of evolution rather than revolution vradual change. We
emphasized the need for stability of basic structures., even in times of aradual
cvolution. Chances of success are good. as mi iy NARS have shown us. They have
cvolved organizationat imechanisms that overcome some of the inherent rigidities and
have thus created a more favorable settimy. We should study and document the suceess
storiescand make the models available for replication and adaptation elsewhere.,

Anotherimportantconcern under this heading of structure and organization relates to
linkages. Al throughout the week we were reminded of their i importance. We came to
the tollowing conclusions:
* NARS need to be open and outward looking. and ready to cooperate with other
mstitutions that offer potential. In the futare, given the trends we saw | they will need
to be even more outward oriented.
« NARS cannot aftord to work inisolation. This is particutarly true for smaller
rescarch systems. ‘Fheyare heavily dependent on technology imports - and need to
cngage activelvin technotogy borrowing. So far. large NARS are more suceesstul in

importing technology components,

Our discussion of linkages focused on four broad groups of institutions that NARS
collaborate with:

« theirclients  farmers and technology -transter mechanisms (extension):
« Iraining institutions (universitics);

+ the scientific community at farge. both national and internasonal;

« policymakers.,

We concluded that effective linkages with those four groups of institutions are
essential. And we recognized that these linkages need to be organized and managed,
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Client relations — Linkages with farmers and extension. The importance of this issue
was reiterated frequently. To be responsive to client needs. NARS need to improve
their downstream linkages.

Linkages with training institutions, The reasons for strong linkages between research
and training are many. The need for integration is great and is relevant for both large
and small NARS. The effects of suceessful integration are an inerease in the eritical
mass of scientific statf for research efforts, as wellas better and more relevant training,.
We concluded that solutions are country specilic and small NARS should approach this

Issue on a regional basis.

Linkages with the scientific community (national and international). The rationale is
that the growing number of actors in the lobal rescarch system olfer many
opportunities for cooperation. Building the capacity 1o cooperate cliectively,
however s difficult and requires sound planning.

Wereviewed imd discussed o number of modalitios:

» Hovizontal collaboration (INARS NARS). Given the growth in NARS capacities,
this has avgreat future. The institutional siechanisms used include netweorks. joinl
ventures. regional organizational mechanisms., ete.

« Collaboration with TARCS Collaborative arrangements with the international
centersare asteadily evolving “devolution™ There s currently discussion of NARS
tahing over rescarch tunctions.,

* Private-sectormvolvement. This is happening more and more in some regions., but
there are substantial ditterences betwedi regions, Inour disctissions we identificd
opportunities, challengesand threats, The kev o this solution is the CHPACIY Lo
understand potential utilize resources effectively. rationalize division of labor.
organize joint ventures (where teasible . and develop appropriate mechanisms that
fitcountry needs and circumstances. We agreed on the follow ing points:

» Thereis wark to be done to gain a better undertanding of the opportunities
avaiable,

« Weneed to keep this subject under review.,
« Hwill be on our agenda again in the future.

Daonor collaboration. Our discussion focused on NARS capacity to integrate,
coordinate. and utilize the assistance of donors. The basic premise is the need to
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integrate donor assistance into national programs and plans. The required tools
include the availability of strategic long-term plans. Dr. Muturi gave us an example
of successtul donor coordination around a national plan.

Linkages with the policy sector. This is essential to generate support and mobilize
resources. asisandisdogue with policymakers. The capacity to demonstrate the benefits
of agricultural rescareh is required. We need information on the contribution of
research to the cconomic growth of i country - quant teive information on the returns
tomvestment in rescarch. Phis implies a need tor social seienee capacity in NARS.

Management of agricultural research

The kevissue iscombinmg enhanced productis 1y of NARS with fong-term
sustamability of institations . The immediate target is twofold:

+ raining NARS capaciny to develop and implement strongand relevant programs with
potential impact;

s raining NARS capacity to mobilizecdevelop. and effectively atilize the human and

tnancial resources required tor these progrims.,

Human resources. We agreed that e hey task is to work oty with NARS inan effort
to rise therr capacies to develop, maintuin. and ctfectiv clhvutilize entical mass of
hichly qualiticd scientitic statt We know bath quahity and quantity are important.
Tramme acquires specral seniticancee m this content. Iquallv important for the
sustainability of NARS s the capacity o retain and motis ate staff to hgher levels of
productinaty .

Weknow that retentionind motivation of scientific staf requiresspecttic conditions of
SCIVICC (Career stracture. compensition schemes. imeentives., promuotion possibilitics,
operating tunds.ete ). Weadso know that many of these factors are often not available
i public-seetor burcancracies. so there is aneed to reinforee on-going ctforts towards
chamge and adjustment. This recontirms the need to institutionalize iinkages between
rescarch and trimnmg: models are available of successtul linkages from a number of
COUTTICS.

Financial resources. Our tisk is toimprove NARS capactty to mobilize and effectively
utitize financtal resources and ensure a stable flow of funding (with an upward trend).
Thisis essential for both the productivity and sustainabiliy of NARS. There is
progress, butnot cnough. We need to reinforee our ¢fforts to mobilize commitment at
the nationallevel. The basis for suceess is the capacity to demonstrate to policymakers:
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* the potential of agricultural rescarch to contribute to cconomic and social
development;

« the technology needs of countries and their producers;

» productivity and present output of rescarch systems - rescarch needs to carn “credit™
through relevant products and contributions to agricultural development,

Work is required:
* toenhance NARS capacity to mobilize funds:
* tostudy and develop alternative mechanisms for funding;

* to enhance the capacity to utilize external (donor) funding. particularly in African
NARS.
The resource mix. The balance between human and financial resources is important.
We tound that in the interest of productivity and sustainability we need carefully
balianced growth of both components, We saw that exeessive growth in staffing may
teave no operating funds. Our data show statt grow th has outpaced the growth in
funding. The consequences are an unmotivated staff that may migrate and severely
reduce the productivity of rescarch systems. We need to continue to reinforee efforts to
remove this imbalance and promote balanced growth.

Conclusion

Onbakinee, we have what looks like a shopping list. Yet. T am convineed of the
following:

» The listis manageable and well organized. 1tis broad and specific,
 Actionis underway on many of the issues. There is progress.,

» Retnforcement of action is needed on some of the issues and a shift in ¢mphasis on
others.

We know that the Tollowing is also true:
* The broad range ot issues identified and recommendations made are constraints to

higher productivity and sustainability of NARS.
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+ They fitinto a conceptual framework that we at ISNAR are using to work on these
issues in a systematic and rational manner.

o They lend themselves to action. Improvements are gradual.

Action—When and hy whom. These reccommendations are addressed toall of us at this
meceting. notonly NARS - although NARS are the kevactors. Some recommendations
cun and should be acted upon at the national level. Others fend themselves to regional
and global colluboration. An example for involvement of alt three levels (national,
regtonaland plobal) s the datacbase on NARS - the development of indicators. This
project requires action and collaboration at ali levels, 1t needs one global catadyst 1o

stimulate and coordimate action by the others,

The purposeisto hine a betterintormation base with comparable data on NARS. The
Kinds of vardsticks devetoped by this project will assist NARS 1 both analvzing their

own needs and making decistons og tuture strategies,

The kindotaction weagreed uponis g consultation ot allactors involved to agrec ona
common methodology . trgets, a rational division of Tabor. and an action plan. We,at
ISNARshalb take the Tead s,

Another example ot action agreed upon is regional collaboration among African
NARS inmstitution-butlding etforts. The seminar proposed by Dr. Sehurig would pick
up the recommendiations elaborated here i Feldating and translate them into specific

action plans at the subreeional leved,

The message 1or ISNAR s thass our program is essentradly on track . We have to keep
going. Weshallstepup ourettorts in the policy and linkage arcas. We shall continue to
tocus on the fong-term productivity of NARS Hooking on both sides of the equation:
mputs and resourees, and outputand impact measurement. We shall continue efforts
to mobilize national commitment to agriculturad researeh. the point stressed so
cloguently by Dre. Amir Muhamed.

A Werd of Thanks

The ime has come tosavaword of thanks to alt those who made this mecting a success.
Turning first to our hosts: our cordial thanks to Dr. Kruesken and Dr. Klennert of
DSE. Your centeris greaty it provided an exeellent environment for a productive
mecting full of stimulating discussions. The mecting Tacilities were most effective and
vour hospitality most generous. We enjoved being vour guests,

Our appreciation to Dr. Narrain ol CTA for supporting this workshop as a cosponsor.
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My thanks go to the authors of our 14 papers. Your papers were most stimulating, as
our discussions have shown. Cordial thanks to all of you. the participants in the
workshop. Your participation in discussions and your readiness to volunteer for many
tasks is greatly apprecinted.

My compliments 1o our tive moderators: Manfred Hiibig, Uwe Krappitz, Adelheid
Kiickethaus, Matthias Lanzendarfer. and Thomas Schwederski. Your process
management assistance has truly facthtated the discussions. You are sharcholders in

the success of this event.

A word of thanks to NMs. Wirzinek and Ms. Nitsche who looked after us so well all
throughout the week.,

Lastbutcertainly notleast, my compliments to the organizing team: Dr. EL Javier, Dr.

K. Kiennertoand Prot. Renborg, They engineered the program and merit our
applause.
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An Introduction to the Participatory Approach
as Practiced during the Workshop

T. Schwedersky and K. Klenner
German Foundation for International Development
Feldafing, Federal Republic of Germany

DSE Participatory Approach: Origin and Characteristics

In the context of the full range of DSE activities. a reorientation of working and
communication practices became more and more necessary at the beginning of the
9805 Inctticient communication was at the core of the difficultics in LRININg courses,
workshops. conferencesand sttt meetings. The most frequently observed
manifestations o the incetticieney are:

+ the domination of one-way communication based prinmarily on listeningand reading.,
such as paper presentations in conferences and workshops:

limited possibilities tor individuals to express themselves ina group, which leads to:
+ domination of the communication process by opinion leaders:

+ discussion priorities which are not set by the group probably misdirect the discussion,
especially on complex topics:

+ group members don’tabsorb much from this communication process. and have little
understanding of whit has been said in the context of eventually approving and
applving it

« time and human resourcees are wasted because the communication process is not
thoroughly structured,

Inreorienting the communication process, better mobilization of human resources was
emphasized. whether itwas ina staff meeting. a training course. or an international
conference. Tmproving individual participation in all these events became one of the
main challenges. The participatory approach was developed at DSE. in particular its
Foodand Agriculture Development Center (ZEL). Thisapproach cannot be seen as a
method with afixed setof rules. but rather as i set of methodological elements which
must be adapted to the characteristies of wspecific communication goal. The flexibility
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inherentin this approach is one of the preconditions necessary to improve participation
in communication processces.

Group work, plenary presentations, plenary discussions. role plaving. pancel
discussions, information markews. and visualization are the main components of this
setof methodological clements. Fach main clement consists of subetements - there are
ditferent torms of group work, different visualization techniques, cte. In practice. this
participatory approach calls for moderators. These trained people must support the
communication process ina group by introducing appropriate communication tools at
the right moment in order to make the group's work more efficient.

Toexplain the possible combinations of different elements used in this participatory
approach onan abstract level does not make much sense. but this workshop con be
used to explain and illustrate this participatory approach. To begin. the participatory
approach was introduced to the workshop participants by means of a visual
explanation, as shown in Figure 1.

Figure 1. Visualized explanation of the participatory approach
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Working Steps

The Kind of participatory approach used in the worksnop will be illustrated by an
example of one presentation and one working group on Session 1, Food Surpluses and
Their Rescarch Poliey Implications.

Visualization of papers

Forevery paper presented during the workshop, the main issues and the key words
were summarized onone or two pinboards. This visualization supported the speaker’s
presentation. and aliowed the listeners to refer to it at any moment during the
presentationand the discussion. both advantages which even the use of transparencies
cannotoffer. Inaddition to this external memory function, the visualization facilitated
the documentation. Al pinboards were photographed so that all workshop
participants had photos of all pinboards - and thus all presentations - at the end of the
workshop (see Figare 2).

Working groups

Five working groups were established so that the session’s topic and papers could be
discussed in more depth. Each working group had a fairly equal representation from
the difierent groups at the workshop (NARS representatives from the different
regions. donor representatives, resouree persons, sponsorsforganizers). Each working
group decided the main issues to be discussed . the context of the respective session,

Theretore. the group work started by listing key words. and then clustered and
prioritized these key words,

Keyword collection in the working groups

The kevword collectionis a kind of brainstorming method with the help of visualization
techniques. Itstarts with a guiding question. usually formulated by the event's steering
committee. In the case of Session 1 the question was:

According to your own opinionand experience . . differing, agreeing or in addition to
what has been thought up in the plenary .. what are the most threatening and

challenging international trends with impact on agriculture in developing countries?

Fach participant in the working groups wrote answers to this question on cards with a
marker. using only keywords and writing only a single idea on one card.
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Figure 2. Visualized presentation of the first paper. Global Food Surpluses and Their
Agricultural Research Implications, by Prof. W, Tims



After everyone had finished writing, the cards were collected by the moderator,
shuffled. and then shown and read to the group. For cach card. the group decided
where to putiton the pinboards. so that cards dealing with the same problem arca were
clustered together. After all the cards were on the boards, clusters of different
international trends emerged. These clusters were given headings by the group. and
dealt withvin u priority decided by the group members.

A typical result may be seen from Figure 3. The working group listed these main
aspects relating to international trends:

« demand for agricultural products:

» distorting agricultural policy:

Figure 3. Keyword collection (relating to Question 1)
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« strengthening of the NARS:
» rural infrastructure;

 policy and NARS.

Theidea behind the keyword collection s to give participants a better chance to
express theirindividual ideas and to achieve results as a group which are aceeptable to
every participant.,

The simultancous individual reflection brings out more ideas than a verbal discussion
evercould. and opens up opportunities for participation, even for those who normally
form part of the silent majority. This is particularly advantageous for international
meetings where participants have different knowledge and capacity for the language
used in the meeting. The visualization also gives more reliability to the individual
statements by fixing every card on the pinboard for reference. And if one person feels
thathis or herideawas neglected during the discussion., it is casy to pointout that there
isstillacard Ieft which has notbeen considered by the group. Intheend. thereisafairly
precise picture of the priorities which the group wants to set for a particular topic. By
using this procedure to consider complex issues. groups can avoid getting sidetracked
into discussions not germane to the topic.

Working with the collected kevwords

Fhe ultimate task of the working groups for Session was to answer the question ™ What
Kind of development and research policy actions are required on the national and
international level?”

The topies to which the poliey actions were supposed to relate had been elaborated by
cach working group through the kevword collecton. The different groups then
decided how to continue working using the results of the initial keyword collection,
Difterent options could be noticed. Some groups used simultancous visualization
during more in-depth discussions on aspects of the problems in order to capture their
thoughts. Other groups used a matrix which they filled in card by card with their
proposals for policy actions and research priorities. And some groups used second or
even third keyword collections on poliey actions and rescarch priorities for the topies of
the dilferent sessions., Figure 4 shows the results of the keyword collection of the same
working group and topic as in Figure 3. but this time relating to Question 2.



Figure 4. Keyword collection (relating to Question 2)
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Visualized presentation of the working group’s results

The visualization of the working group results must be seen as o major tool to ensure
that the plenary benefits as much as possible from each group’s work. It also stimulates
the groups to really concentrate on the main issue for their presentation. Figures Sa and

Sbshow the visualized results of the working group whose kevword collections were
presentedin Figures 3 and 4.

The results shownin the tigures were achieved in two sessions of one and i half hours
cach in the afternoon with the whole working group., and one more evening session of
the group chairperson, rapporteur, and moderator. Figure 6 illustrates a presentation
of visualized working group results by one of the participants.

373



tLY

wisg ond t kui o{ dml -:t ml ek
treads with impac pouqadw are thm:x oo the
are dm(qu-, counlnes & mlml oxd u{nn{m( lmls 2

mh‘;ﬁ‘ﬂ!’ 3

wind wsp&-mﬂm

¢ : TIH, ook
54 AN S fa- : waregers thromeh {12} iraimn
: @};4 Rf?ﬂlt‘ ;hu!n Tequn ®
’ » G (omprebonpe dewued pos
| iicrs trid churge o Y
% Litat e ard¢allatie Lo

rniu:r of hisse, .:
,u-pl 4 pallerds au&;

Jg“*w- Slm,ﬂu
f
3_: im tecnde,

o faped
pesiaeel @ Blol ‘ﬂﬂr.-

e

L ttd.(»

:

b . - » lapiere Laks befwrrs MAL. 3
sumst e wwficr .. 3 n-':\' woal netwoths ami 5
Tati o lL’;J‘. g f wioatonl cakrs
demael  ral saul
i v-::{.q! f, Keregria pocriie ass g
FURUERIE S5 v 2yenda @ parallel o tfs
used fur e omed ! oyt ont fon ciamnter
Paoraedey pdurt f‘ m@—-—m}

| ' % Sosal waemp, @

fC a1tk (pm sl
i Selecdot haral oofrasbiahs
vistmed s medium usd o
brgk 1dnlul ureas

T

wdui it e f L8
Pt el sir twrer |
o i (R BN

q‘%;un frualt satreat o -
atp tmedt peloe de
“urm gad LU0 xecw

TSN, Cad
]-ru-n omprt ey
wa 61 u,w'l (LT .
.§ qual fy ~fuseurd

2 (red o poliees

..—-4‘..»»4\&,4\“0; ‘ l - Y
ilu armitut o lute mier plos w '." ‘"‘. 1 '“
SLL R TIN ’;u arrchoprd ganter " "'”l ] [ ‘{‘i
;llnr WX favest 4 u.hn T, a8d yu

St Lok (pert o) tesemr h® t
te arca dere z_-d e
i gramar. and tie; meed:

!

= diem e LIC gy
W GATY wequiiatun

- vt putt oy wekjacteeri ot
u[bt‘.lh'-,h wed

Figure Sa. Visualized presentation of working group
results (Part )

Figure 5h. Visualized presentation of working group
results (Part 1§)



Figure 6. Dr. Gabriel Montes-Llamas, Director-General of 1 A, Colombia,
presenting working group results

el sy

ozl
Lo AR

PN
r ;T’t]‘;n“

R
wii s ot




Visualization of plenary discussious

The simultancous visualization technigue was used during the discussions finalizing
cach session, and also during the discussion following some of the papers. This also
made it possible to document participants” contributions during these plenary
discussions, Figure 7shows the results of simultancous visualization of the final plenary

discussion of Session 1.

Figure 7. Visualization of the final discussion of Session |
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The art of visualization

Participatory group work and presentation of papers or working group results may be
supported by using cards of difterent colors, shapes. and sizes. Tn that wi av different
Kinds of structures may be presented inone diagram tustrating the multidimensional
daspects obasysteme Frgure S gives an example ol the resubis of one working group on
Session 11" Linking Growth in Agriculture with Growth in Other Sectors of the
Feonomy.™ Figure 9 shows the fine visualizations on the Gorgoni paper dealing with
the sime topie.

Figure 8. Visualized presentation of the results of one working group on Session 11,
“Linking Growth in Agriculture with Growth in Other Sectors of the Economy™
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Kigure 9. Visualized presentation of paper by Professor M. Gorgoni, presented by
Professor U. Renborg, on “Linking Growth in Other Sectors of the Economy in a
Developed Country: The Italian Experience™
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