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Foreword 

In the course of the last 20 or 25 years, many developing countries have made significant progress toward 
strenghtening their national agricultural research capacities. It is well known, however, that the research 
problems confronting individual countries differ widely. Snall countries represent a category apart which 
has been given little attention. The conflict between research needs and available resources, ever-present in 
all developing countries, is particularly acute in snall countries. 

Discussions in recent years on agricultural research organization and policy issues have given little 
consideration to the problems which specifically confront small countries, and to their solutions. Out of 
concern for this situation, the International Service for National Agricultural Research (ISNAR), the 
Agricultural University of Wageningen, the Directorate for Agricultural Research (DLO, Netherlands 
Ministry ofAgriculture and Fisheries), and the Technical Centre for Agriculture and Rural Cooperation 
(CTA), decided to convene a workshop. The purpose was not to develop solutions to these 
complex problems; that would have been presumptuous. Rather, it was to identify priority aspects for 
consideration, and to propose an -igenda of work leading to a better understanding of the issues involved, 
so contributing toward the identification of realistic alternatives. 

This volu e contains the proceedings of the workshop, which was held at the Agricultural University of 
Wageningen, in Wageningen. The Netherlands, I I to 14 Septembcr 198 4 . 

William K. Gamble 
)irector General 
ISNAR 
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AGRICULTURAL RESEARCH POLICY AND ORGANIZATION
 
IN SMALL COUNTRIES:
 

TOWARDS A RESEARCH AGENDA
 

L. de la Rive Box 

Agricultural University
 
Wageningen, The Netherlands
 

ABSTRACT 

In the near future the majority of the world's agricultural 
scientists may be working in developing countries. Yet, 
little is known about policies and organizations governing 
research programs in many of these. Since small countries 
have not been studied as a group, it is good to pay extra 
attention to them. Considering the high degree of 
integration in the world ofinten,ational agricultural 
research. an.1 considering that small countries cannot solve 
all problems by themselves, they will have to find ways of 
tl'eding into research programs other than tILr own. 

THE PROBLEM 

Over the last 2--25 years agricultural research has 
developed rapidly. especially in the developing cuntries 
with some spectacular successes. Several instances can be 
cited iii support of this statement, 

Toda , a little less than half (42%) oftiie world's 

agricultural scientists work in developing countries 
(V. Ruttan. Table 3) and tile predictions of massive food 
deficits in some of the most over-populated regions in the 
work] seem to lie 1ars of the past. This is true throughout 

Asia. and even India. which not so long ago was 
considered a hopeless case, is now self-sufficicnt in food 
grains. Agricultural research, however, is under pressure. 

In a number of industrialized nations such as the United 
States, existing models ofagricultural research 
organization are under serious review (i). The same 
tendency can be identified if)the developing world where 
large and small countries are undertaking major cfforts to 
overhaul their research systems; the search for more 

productive arrangenients being always the main 
justification. Colombia, Argentina, Dominican Republic, 
Sri Lanka, Indonesia are all examples ofthis trend. This is 

(i) KENNY. MAITIN. andjick Ki.(tP'ENBIUR(;. "7 itApneicaAJtrhimltiralRese'ardi S),sto7:pr f( Stnicture.? AgriculturalAtdministratin,r 14:1)[' 1-1.. 011stih' 

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

Why these changes? Why is it that the sheer sacrosanctity 
of the Land Grant College System could be called into 

question? Why is it that the heralded Dutch conception of
the triptych (or "drielhik") of research, extension and 
education is not as evident as it was a decade ago? Why was 
it that the Consultative Group on International 
Agricultural Research dedicated a million dollars to an 
evaluative activity, when budget pressure on the Centers is 
already so high? 

There are several lines of explanation. One is that 
agricultural research may be suffering from its own 
success. The success stories and particularly those 
associated with the IARCs and the CGIAR have drawn 

attention to the potential of research as an agricultural 
development tool, leading to an increased interest in 
maximizing heir potential contribution. Secondly, the last 

15-20 years hiave seen dramatic scientific and 
organizational changes: biotechnology and the emerging 
role of the private sector call fir new approaches to 
agricultural research organization. Finally, and maybe 
most important of all, is the tct that despite the successes 
achieved in idvancing agricultural production and 
productivity, ti e world still faces a tremendous challenge if 

the future food tequircments are to be met. It is tnie that 
Asian countries have achieved a certain balance between 
demand and supply, but population growth in this region 
is still very large in absolute numbers, and there are no 
significant area!; of new land that can be brought into 
production. In Africa, the food situation has deteriorated inthe past decade, and the causes go beyond the climatic 
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disasters that the region underwent. In Latin America. 

production has increased substantially, but today the 

region is more dependent than ever on food imports. 

Furthermore, there is increasing concen over a widening 

gap between countries, particularly between ,arge and 
small developing countries, and the inability of this latter 

group to put together self-sustainable research systems. 

It i, in the light of this context that a workshop was 

organized. The objective was not to develop ansxcrs to th 

above-mentioned problems and concems: it would be 

presumptuous to think that problems of such magnitude 

could be resolved in three days of discussions. The 

objective was to bring attention to the problems and pose 

the proper questions, so that we can start working on tie 

development ofa workable stra' cgy for strengthening the 

research systems of the developing world in general, and of 

the small developing countries in n- -ular. It is with this 

intention that the papers included ! lume were 

commmissioned. Their value does not lie in t.. answers they 

provide, but. hopefullv, ill the questions they raise. 

wereThe objectives fbr which the papers were written 

twofold: 

i. 	 to generate researchable topics ill the field of 

agricultural research policy and organization; 

2. 	 to suggest ways ot imisti tutional collaboration while 

working on these questions. 

The reasons why the workshop fictisscd o1 research 

systems ill small countries have been given above. Little is 
known about the specific problems of tiese contries. 

Larger countries have bccn the subject ot many studies, 
Ruttan's recent book on agricultural research policy 

(X982), refers to cotitrics like India and IBrazil. But what of 

tile smaller ones, like Costa Rica, Sri Lanka or the 

I)ominican Republic? Or. hlr that matter, I)cimark, 

Finland or Tile Netherlands? Obviously, resources il the 

latter three are far larger than in the firmner. But how arc 

agricultural research activities aftlted by tile smaller scale 

of these countries? I)oes their size yan ything to do with 

the types of interaction and commticatin operative 

between different parties iii th research and developileit 
eiterprise? 

It is tor this reason that this report is called Agricultural 

Research Policy and Organization il Small Countries. We 

stress "Policy and Organization" to emphasize that the 

research questions canntot be limited to notions ofgood 
managetent and efficiency or effectiveness. Policy is a key 

elelilen t. And we concentrate ourselves oIi smiall countries 

because we think that this may be ati area where research is 

most needed and where it is feasible as well. The scope, 

however, is comparative; the analyses are not limited to 

these countries by themselves. Neither are they limited to 

developing countries. 

THE PAPERS 

The general scene: small countries, great needs. 

The tone for the different papers in this volume is set by 

Ruttan's "Toward a global agricultural research system." 

He formulates three generalizations, which could be 

restated as follows: 

t. 	small research systems have higher research 

investments per hectare than large ones, to achieve an 

equal level ofeffectiveness; 
2. 	 small countries, with great agrocliniatic variations will 

face higher costs to develop productive farming
 

systems than more homogenous countries;
 

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

Ruttan distinguishes betweci different types of small 

coontries. For those in the four to tell million population 

range. with access to resources, he considers tile 

development of agricultural research and educational 

institutions within this ceitury. 

For the fifty or so smallest low-iiicolie countries this is not 

ill the offing. He therefore wanis developineit agencies 
that they should not plan ill 5or io year project cycles, but 

a generation. These smaller systems 

should also dedicate their resources qualitatively ill a 

dilicretnt way, na miely to tile direct support of agricultural 

productioll ald rural developieint programs. They may 

not be able to support tie costs of a minimal research 

program aimed at the priiicipal commodities, estimated by 

Trigo and Pifieiro at USS i2 to USS 5 million. 

Ruttan therefore suggests an approach for those comlitrics 

v.hich is based oi: 

- the emiergeice of organized producer groups; 

- a ftundiig iiodel iii which the size of the donor 

contribution is tied to tile growtl of domestic support; 

- llatiolal researcll assistance support and implementation 
groups; 

- effiective linkage with non-national research and 

development agencies, be they public or private, and 

based oti multilateral or bilateral arrangellelits. 
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Gamble and Trigo in their paper on "Establishing 
agricultural research policy," conclude that research nIL.ds 
in small countries are not linked to their size, whereas 
resources usually arc. Ifadequate resources are not 
provided, useful results are unlikely, and resources are 
wasted. They base their analyses on the Minimum 
Research Module (MARM) proposed by Trigo and Pifieiro. 
It is applied to seven prime cfops in 38 small countries in 
Central America, the Caribbean, and Africa. Only in 14 
out of"207 country-crop coimbinations, is the economic 
base large enough to support a iniuium research effort. 
Rice research, for example, can only be supported in Cuba, 
the I)ominicaI Republic, Guyaia, Costa Rica, Panama, 
Liberia, and Sierra Leone. Cassava research only in Benin 
and lurundi. Even if research allocations would be 
doubled, the authors conclude that the picture remains 
approximately the same. 

Gaible and Trigo thereforre make the following 
recommnclations: 

. to concentrate research eflrts to maximize impact of 

available resources; 


2. 	to coordinate donor assistance through a national 
research support group (analogous to Ruttan's 
proposal); 

3. to decide what research needs to be done locally, and 
what can be done through regional or intemational 

collaboration (by means of intcenational agricultural 

research centers). 


(oordination should take place on the interational level as 
well, as Treitz argues. Many of the countrics covered by 
;amble and Trigo iin their analysis, belong to the so-called 

group of African-Caribbean- Pacific (ACI') states, linked 
to the Furopean Coimn inunitics (EC) through the Lome 
Conventions. 

I )Ilnorcomtries can join fctorts to support agricultural 
research and development by actively participating in 
agencies like the reccntly created Technical Center for 
Agricultural and Rural Coopei ation of the EC. It could 
becoiie a clearing-house for in formation oi agricultural 
research, thereby stimulating the types of research policics 
as suggested by Ruttan, or Gamble and Trigo. 

RESEARCH AND POLICY 

Two papers deal with the research-policy linkage. Qasci 

defines "linkage" and "policy" and goes on to specify the 
parties involved in the respective relationships. )ealing 
with developing countries, lie mentions a number oftheir 
specific problems. First, the relation to the ministry of 
agriculture arid the desire ofautonomy on the part of the 

researchers. Researchers may wish to generate support 
from outsidr agencies, such as farmers' groups or foreign 
financing institutions. 

A second issue deals with the relation to other policy 
makers, such as in the ministry ofplanning. Researchers 
have to make their case, to show that their work is in line 
with prev.iling priorities in food pJlicies. They also need 
to convince agribusiness leaders of their work's value. 

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

A number ofthese issues are taken up by De Zceuw, 
who describe!; the case of adeveloped country, The 
Netherlands. He starts his paper unequivocally: 
"The Netherlands never had an independent agricultural 
research policy, and it is my sincere hope that my country 
will stay in tnis state of blessing as long as the sea level 
allows us to exist." What does exist is aGovernment 
agricultural policy of which research is a part. Rephrasing 
l)e Zecuw's argumeLnt, I derived tile filloving 
propositions: 

i. 	 Good agricultural research can do without an explicit. 
research policy. 

2. 	 Only take up asubject if it is not, or cannot be 
researched by others (like private enterprise). 

3. 	Only take those subjects which callbe expected to pay 
offat the farm level within a period of io to i5years. 

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

5. 	Formalize only what needs to be absolutely formalized, 
so that researchers callrespond quickly to emerging 
needs amlong farmners. 

Quite evidently these propositions hold urder certain 
conditions. l)e Zccuw presses the point that )utch 
agricultural entrepreneurs are well-educated, well-read, 
well-organized, and that agriculture isstill profitable (even 
though average farii incolie is, according to him, still 
below standard). Comparing his analysis with Qascm's, it 
is clear that on these points, the differences between rich 

and poor eouttries are vast. This makes for essential 
diffcrences iin the embedding ofagricultural research in the 

general field ofagricultural development. 

LINKAGES AMONG SCIENTISTS 

One ofl )e Zccuw's propositions referred to the way ini 
which subjects are selected for study. In the Netherlands air 
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elaborate structure was established, based oildecentralized 

problem fornmlation. In this National Council for 

Agricultural Research. researchers meet the users of their 

work, as well as their colleagues. 

loynton has described in his "Scientific linkages of 

agricultural research systems for small countries," tilecase 

of five Central A merican states. Costa Rica. Guatemala. 

Honduras, Nicaragua. and El Salvador all are small, face 

globally the satile political and econonlic consequence of 

their size, and share a nuuber ofintstitutions. 

The author points out that the developnent ofagricultural 

research follovs the samie pattern il Most Of the countries 
cone . astarts on export-crops

cerned Research gerallysorghu 

enclave economics. (;radually it is
produced ill 

comiplemnted by national research ott particul.ir export 

crops such as coffee. After World War I1.intrcst starts ill 

food crops aid it is belicevcd that what is llccdCd is good 

cxtension t t ransi it research results fron foreigit 

instituti's. Butt that approach iiIs. 

What isneeded isresearch oriented t)tie particular 
production cotditiotns, to ginerate technologies which are 

well enough adapted. ()ie ofthe instittres which has dote 

this is ICTA. the ;uatettalan Inlstitute ofAgricultural 

Science and Technology. created ill1972. IC.A Ititictiotts 


s aIMediating institutiont between local researchers with
inte~rnation~al institutes, national extension services, andnteyer 
ttcaltatiortothtititi ps.odeveloped 

local rnters or thiir groips, 
Iovnton calls these types of latiolalIor more stud' oi 

cot rdining agcticies mid oii tie possibilities ofcentralized 

(regional) data banks providing infrliation oi ecological 

atid socioccolotlii ftctors influencitig agricultural 

i~levill~oitt itt these sinall coutntries. 

case point to (le 

ti rtauce of effcti v' liikage atttig scienttists. At the

Biotl tile I )utch and le ( ;,aitellalall 

sate title, both ittodils are based ott ways to balance this 
relationship with etfective linkage to firmr interest 

groups. 

LINKAGES WITH FARMER INTERESTS 

Peter I lildebratd discusses rescarclier-fi rntcr linkages itt 
tile paper with tie same title. To him. tie prine 'factor itt 
this relation is contfidetce. Itt rich. as well is it poor 

countries, itners distrust governiettt officials ftir a 
variety of reasotts. Researclters illa'be pcrceiveil as part of 

this lot. He pleads, therefore, ftr a partnership betwencii 
researcher and tartmer and indicates how iltis is done it tile 

i6 

Farming Systems approach, which liehas helped to 
develop. 

This approach calls for a clear identification of the target 

group offarmers (tile"rccontntndation domain"), 

technology development, and testing at the farmn level 

("on-farm research") based on multidisciplinary data 

gathered through rapid reconnaissance surveys 

("sondeos") or other methods. 

Like loynton. Hildebrand has worked at ICTA when 

developing this method. Inthe decade of its existence, 

ICTA has attepnPted to gencrate technology to achieve 

(Guatenalanself-sufficiency in food grains. I)uring this 
o-year period, yield increases ;irenotable: in rice (78%),

(3%). and maize (39). 

Ilildebrand cannot indicate to what extent ICTA is 

responsible for these increases. I-Ic argues, however, that 

the strong researcher-firner linkage has been important in 

generating tilechanges. 

But the linkage iay also be created itt different ways which 

do not use a Farning Systttms approach. This is shown by 
I)oornan aid C ue'as intheir contribution on 
relttiotships bectt researct, extension, atd rice

fariers in tle I ) iicat Republic. Doormatt a 
sociologist, worked thcre with an Adaptive Agricultural 

Ieseirch Project. I)oiicat rice breeder Ctevas had 

Ioted rears ago thiat rice cultivator%in his cotuttry hadgthtro.cliarsihicutyha 
a fairly cflicient systeti ofratoon cropping. hFile 

syvstett t nlight well compete with soitic of the ttew 
teclttological packages, which aire based oil dotble 

cropping.t letraislated this into a research design and 

could prove indeed that tariners were right to stay with 

their system, and governtint officials were at least 

sittplistic ill supposinig tlat double cropping would pay 

under all conditions. It f'act lieshows how tarmer interest 

(in benefits per htectare) isopposed to state inti'rist (iml 
reaching self-sifliciency through gross produictio gains). 

I )ooritat tas f'olowed atotlirtpprtii t bitt arrives 
at coltparable coticlusionis. I Ii' has firmalicd 

reconnaissance and tile stibseqtil'itt surveys, which C.uevas 

did il'tuitively. I li was interested it tinditg out which 
adaptations sitall rice growsers taki under different 

production conditions. It another area than where Cutevas 
worked, lie ctild showv that Cirnlters under good 
cuoditiois could (and did)adopt iti' technological package 

(alt houtgli some farmers also ratoond). But cuiltivators 

wit iiwere less well off. aidapted their cultivatitn systemt ill 

a variety of ways. Sonic ofthes' ailaptatiotis ar'quite 

fasciniating. Even tlulgh theseadilapttions ari described itt 
the literature, ttayl v rescarclters aiil rice-extetisiot oflicials 

When thtey were confronted 
with altadaptation, tlhey' would (Ieiy its vahle. 
did iot know about theit. 
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Researchers telid to find solutions for areas where "quick 
results in raising production levels were most likely," the 
authors argue. But this "has led io the exclusion of other 
topics which are ofinterest to tarniers." Only through 
dialogue between farmers and researchers can topics be 
selecte ' which will ultimately have the highest payoff in 
t,'rnis of the farmers' and the national interest, 

This is no news to I)utch potato farmers. They have 

been entertaining the dialoguetwith researchers inl a %
bf waeseas Vani argues ih ip arietyr Zaa rseaer n i e 

"Orgunization of gricuiltural research in the Netherlands 
with special refirce to potito research arnd farmers' 

participation in it." The success 
ot the tch effort in 

patatio is largely 
 ue to o well-balanced research 
potatoa ch isl ar ieto n r esearched 
program, involving the participation of growers. 

breeders. irercharits, and processors.weeCnutd 

Within the franework ofthe I )o tch National Council for 
Agricultural Research, subcommittees are rbrmed%where 
.esearch producers and consumers meet. Van dcr Zaag 
suggests that the success of these committees depends on 
the cipqacitv ot'key ot'ficials to mediate between tile worlds 
of science and fCrarirg. Itresearchers are interested in 
solving practical problems, chances ofsuccess increase. 

Ai d the SLICCss ofl )rrtc potato prductioni has been quitL 
remarkable. Through the coordinated effort of all parties 
involved, the crop is currently tIre country's most 
impotrtant. Fifty per cent of the ircome of farmers with 
arable l;:nd is derived from it. Two-thirds of total 
production is exported. makirng The Netherlands, for 
exarple. the world's largest exporter ofseed potatoes. 

The last three papers are written from different 

perspectives and deal with different production conditions. 
But tiev-agree ot the point that successful agriultural 
research cannot do without close linkage to farmers' 
interest groups. It is this subtle, and oftenitnis irformal 
linkage,. which warrants more study. 

RESEARCH AGENDA 

I )uriug the Workshop where these papers were discussed, 
a tally wasktraining: 

itum ber and variety w aisstartling. This is agood sign for anemrgnfil 
eiergirg il. 

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

The main objective was to move from the general 
suggestions to a feasible agenda, that is, one with asense of 
priorities and resource limitations. The attempt was made 
to capitalize in as much as possible on the experience and 
expertise of the participants. After the organizing 
committee worked with the original list ofsuggestions andthe reports ofthe working groups to develop alist ofabout 

12 topics, which are now reported as the suggested
research agenda. A full discussion ofeach topic is in the 
paper by Box and Van Ruiten, included as Annex 3 to this 
volume. In reaching this list, which includes topics dealing
with general as vell as sp-cific issues ofagricultural
research in small countries, several workshop participants 

wvere consulted. 

GENERAL ISSUES 

i. 	 Research organization in market versus planned
 
economies: contrast and convergence.
 

2. 	The organization of private versus public agricultural
 
research: competition or cooperatio:n.
 

3. 	Farmer participation in agricultural research policy

formtulation and execution: possibilities and limits.
 

4. 	 The management of rapidly changing budgets for
 
agricultural research: country experiences compared.
 

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

6. 	 Extension systems in developing countries: their 
conversion into more effective agents ofknowledge 

transmission between consumers and producers of 
agricultural research. 

7. 	 Social science contributions to agracultural research: 
emerging patterns ofnmultidisciplinary collaboration. 

ISSUES FOR SMALL COUNTRIES 

i. 	 Mininum scale requirements for agricultural research: 
the diversity ofdenmands versus the paucity of 
resources. 

2. 	Bilateral arrangements in agricultural research andstrengths and weaknesses from the small 
trynrse tiv ecountry perspective. 

3. 	Regional networks in agricultural research: lessons 

from experience.
Three "working groups" met at tire end ofthe plenary 4. The roleofsmall countries in International Agricultural
sessions, each of which undertook one main area of Research Center networks: need for mutual 
discssion: adjustment. 
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5. 	Agrocliniatic zoning: making research results 

comparable and available to small country systems. 

This list is a first attempt ordering the issues. We have no 

other objective as to start discussion on the priorities of 

research. We have not included in this volume a listing of 

all the specific suggestions for research; these can be 

requested by writing to ISNAR. 

WHERE TO GO FROM HERE? 
CONCLUSION 

The Wageningen Workshop brought people and papers 

together. The meetings were kept small, to allow for as 

much exchange as possible. The main conclusion of the 

Workshop was that it had proved a valuable meeting 

ground for defining the general issues. Research on 

agricultural research has been done in the United States by 

people like Ruttan for a number of years. In Europe it has 

recently come to the level of research programs and 

University courses. 

It is exactly at this point in time that coordination might 

prove beneficial to all involved. Ifsome international 
division of labor can be generated, if contacts between 

researchers can be maintained and information exchanged, 

all are to benefit. 

To this eftct a coordinating group was proposed, with 

participants from rich and poor countries. ISNAR has 

offered hospitality for tile secretariat of this group. In this 

way, the initiative of ISNAR, Wageningen Agricultural 

University. Tile Technical Center for Agricultural and 

Rural Cooperation (CTA), the l)irector of Agricultural 

Research of the Dutch Ministry of Agriculture and 

Fisheries, and the National Council for Agricultural 

Research can be continued. 

NOTES 

I thank ir.John van Ruitcn and Dr. Eduardo Trigo for their 

continuous help in the organization ofthe Workshop and 

their helpful comments on an earlier version of this text. 
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TOWARD A GLOBAL AGRICULTURAL RESEARCH SYSTEM
 

V. W. Ruttan 

University o;Minnesota
 
Saint Paul, USA
 

We are, during the closing decades of the 2oth century, 
approaching the end ofone of tile most remarkable 
transitions in the history ofagriculture. !rier to the 
beginning ofthis century, almost all increases in 
agricultural production occurred as a result of increases in 
the area cultivated. There were only a ftxw exceptions to 
this generalization. One exceptimll was the wet rice 
cultivation areas of East Asia. A second major exception 
was the arcas in Western Europe that contributed to the 
agricultural revolution of the 8th and l9th centuries, 

lBy the end of'this century. there will be few significant 
areas where agricultural production can be expanded hy 
simply adding more land to production. Expansion of 
agricultural output will have to be obtained almost entirely 
fromi Imlore intensive cultivation in areas already used for 
agricultural production. Increases in food and fibre 

production will depenld to a great extent on continuous 
advaiccs in agricultural technology. It is imperative that 
over the next several decades we complete the 
establishment ofagricultural research capacity for each 
commodity ofeconolmic significance in each agrocli latic 
region of the world. 

hii this paper I address the task that remains: to design and 
itniplelment the global agricultural research system that will 
Iiced to be itt place by, at the very latest, the first decade of 
tile 2 1St cetiury. I will pay particular att'-tion to the 
slecial problems ot the smaller cmi n the emerging 
global systi iii. 

THE INTERNATIONAL 
AGRICULTURAL RESEARCH SYSTEM 

Let time first recall what has been accomplished over the last 
several decades. Tie architects of the post-World War II 
system of global institutions included the problem of 
meeting world food needs and reducing poverty in rural 
areas as essential elements in their vision ofa world 

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

It was not until the late 195os and early 196os that a 
combination of concern about meeting world food needs, 
experience in advancing technology in food grain 
production in the tropics, a more adequate analysis of the 
role ofagriculture, and ofadvances in agricultural 
technology in the development process, converged to 
provide the impetus, on the part of several bilateral and 
multilateral assistance agencies and national governments, 
for a major effort to build the research capacity needed to 
sustain agricultural production in the poor countries ofthe 

tropics. 

Organization and Impact 

One ofthe most remarkable advancements that emerged 
out ofthe efforts of the last two decades has been the 
establishment of a new system ofinternational agricultural 
research institutes (Table i). The first four institutes in the 
system were the product ofthejoint efforts of the Ford and 
Rockefeller Foundations. The system nowoperates under 
the aegis ofthe Consultative Group for International 
Agricultural Research, and is findcd by a consortium of 

private foundations and bilateral and multilateral assistance 
agencies. An important innovation ill the management of 
the system is that each institute is governed by an 
independent board ofdirectors and operates as an 
autonomous institution. This structure, which combines 
decentralized dccision-nsaking with respect to scientific 
program, with ccrtralized supervision regarding funding 
and program direction, is fundamental in accounting for 
the efficiency of the system. Scicntificjudgments about 
programs are made in a decentralized manner, while 
system design and strategy can be made centrally. 
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Evidence regarding the productivity of the system is 

fragmentary and incomplete. Yet there is little doubt that 

the rate of return to the investment in the system has been 

high, even by comparison with the more productive 

developed countries national systems (Table 2). As early as 

the mid-1970s, evidence developed by Robert Evenson 

and colleagues, at the University of the Philippines and the 

International Rice Research Institute, indicated that the 

supply of rice in all developing countries was 

approxiniately 12 per cent higher than it would have been 

if the same total resources had been devoted to the 

production of rice using only the varieties that were 

available prior to the mid-196os (Evenson, Flores, and 

Hayami). A recent study DyJoseph Nagy suggests that the 

gains to Pakistan alone, from the wheat research conducted 

by CIMMYT, would have been more than enough to 

cover the cost of the entire CIMMYT wheat program 

fromt its inception to 198o. Another way of making the 

sante point is that Pakistan could then have afforded to 

invest in a wheat research prograir ofits own, comparable 

in extent and cost to the CIMMYT program. 

Support for Small Country Systems 

The international systeri is particularly important for 

enhancing arid sustaining the productivity of tle smaller 

national agricultural research systems. I recall in the late 

1970s visiting the rice research station at Mopti in Mali. 

The scientific staff at the station consisted of four young 

then: a rice breeder, art entomologist, a plant pathologist, 

and an agronomist who had recently returned from 

cornpletion ofi aster's level (or equivalent) training 

abroad. They had access, through the West African Rice 

I)evclopment Authority (WARI)A), to the IMR 

gcrriplasnt collections. Their professional isolation was 

relieved and their productivity enhanced through 

and IRRI workshops aridparticipation in WARI )A 

seminars. A decade earlier, they would have had little 

access to either the genetic resources or the intellectual 

in the late 197os. to initiate acontact that enabled theni, 

modest but yet productive research prograin. 

Let rite refer to a second example. At the 1984 Agricultural 

Research Policy Seminar held at the University of 

Minnesota, a research director front one of the smaller 

Latin Ariterican cottries commented to the effect that: 
"It is very well for those from Mexico or Brazil to talk 

about the strength ofyour national systems arid how little 

you gain from the international centers. But without tire 

international centers we would not get anything from you. 

The international centers are there working with us to 

tiake sure we have access to the available techinology. The 

primary factor that limits what we get through the centers 

is our own capacity to use it." 

A Continuing Need for International 
Support 

When the system of international centers was being 

established by the Ford and Rockefeller Foundations in the 

early and mid-196os, there was a general consensus that 

over a period of several decades the foundations would 

withdraw and transfer the management and support ofthe 

institutes to the host countries. The two foundations have 

now withdrawn fron anything more than token support 

ofthe system. But responsibility for supervision arid 

support has becn assumed, as noted earlier, by the CGIAR 

and its member institutions. Yet one still hears comments 

front both staff members of the developed countries 

donors and the developing countries natioual research 

system that, at sorie time in the future, the responsibility 

for the system can be transferred to the developing 

countries or that the major units of the system (excepting 

the International Board for Plant Genetic Resources) will 

eventually be phased out. 

I find such discussion unrealistic. The system should be 

viewed as apernianent comiponent of the global 

agricultural support systci. This should not mean that 

every unit in the present systeni should be regarded as 

pernianct. ILis not difficult to visualize circumstances that 

could lead to the de-emphasis of sonic programs and the 

initiation of new prograits. But the intenational systemi 

should be regarded as permanent. Arid the funding for the 

systean should beconic part of the periainent commitment 

of the iore developed countries to the agricultural 

development of the poorer and smaller countries in the 

system. In this respect, there is a similarity between the 

national funding of a system of regional research centers in 

larger countries such as Brazil, India arid the United States, 

even though the individual states also support state 

experiment stations. 

An Incomplete System 

While arguing for a permnent conunitient to the 

support of the international systenis, I would like to 

suggest that the system remains incotiplete. I do not, 

however, argue for, ry significant expansion ofthe systemn 

of international commodity research institutes. But there is 

a nced to rationalize the ianiagemcnt arid supervision of a 

number of international agricultural research centers that 

have grown outside the CGIAR system (Table 3). Arid I do 

see the need for greater capacity to conduct research ott 

sonie Of the difficult resource probleits that continue to 

inhibit the development ofagriculture in tropical 

environments. Arid it also seemns apparent that lack of basic 

scientific knowledge represents a serious constraint in the 
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Table I: Centers Supported by the CGIAR, 1984 

A mrntC)'l 
(Year 
Established) 

Cter I.1cati,, Resemarch 
Irwrrs 

Get,.raphic 
Focus 

1984 Budget * 
(Smillion) 

Il I 
(196o) 

International Rice 
ResearchlInstitute 

Los Iafios, 
l'hillippilies 

Rice 
Rice based 

Global 
Asia 

2..5 

CIMMYT Centro Internaciotal Mexico City. Maize Global 21.0 
(it9)6) ie Mjorattiento Lie Maiz Mexico Bread wheat Global 

y Trigo )urum wheat Global 
Barley Global 
Triticale Global 

IITA 
(t s67) 

international 
Institute ofTropical 

Ibadan, 
Nigeria 

Farming systems 
Maize 

Tropical Africa 21.2 

Agriculture Rice 
Sweet potato, yams Global 
Cassava, Cowpea, Tropical Africa 
L.imabean, Soybean 

CI AT Centro Internacional Cali. Cassava Global 23.1 
(1968) tie Agricultura Tropical Colombia Field beas Global 

Rice Latin America 
Tropical pastures Latin America 

CIP Centro hternacional Lima, Iotato Global 20.9 
( 197 t) de la Papa Peru 

WARID)A 
(97) 

West African Iice 
I )evelopment Association 

Monrovia, 
Liberia 

Rice West Africa :1.9 

IC ISAT International Crops Illyderabad. Chickpea Global .2.1 
Research Institute 
fir the Semi-Arid 

India Pigeottpea 
Pearl millet 

Global 
Global 

Tropics Sorghum Global 
C;roundnut Global 
Farming systems tropics Semi-arid 

IlRAI ) international Nairobi. Trypanosomiasis Global 9.7 
(1973) Laboratory fior Kenya Theileriosis Global 

Iesearch on Animal 
I)isc.les 

Ill 1 international Board Rome. Plant genetic resources Global 3.7 
(1974) Ir Plant GenCetic Italy 

lResotirces 

IL.(A 
(1974) 

Iiterott'oal Livestock 
Center for Afric.a 

Addis Ababa. 
Ethiopia 

Livestock production 
sVstt.'s 

Tropical Africa 12.7 

11:11RI 

(1975) 
lnternational Food 
Policy Research Institute 

Wash. )(,C.. 

U.S.A. 
Food policy Global 4.2 

ICA I )A 
1976 

Internationtl Center 
lir Agricultural Reseircl 

Aleppo, 
Syria 

Farming systems 
Wheat. Barley. 

Dry areas 
ofWest Asia 

20.4 

in the I )ry Areas Triticale. Broad bean. attd North Africa 
Lentil, Chickpca, 
Forage crops 

ISNAll International Service File Ilague, Nationalagricultural Global 3.5 
(ljSo) tir Nitiotml Agricultural Netherlands research 

Research 

* CCIAl supported coare budget. etl cif.apital.at tile bottoiti of the bracket (front 1983 Integrative Report.) 
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development ofviable and sustainable technologies in 

sorne areas. 

The establishment of an International Fertilizer 
l)evelopment Center at Muscle Shoals, Alabama, USA, in 

1974 represented an initial step in the developm ent of an 

international capacity for research onl resource 

development and management problems. The decision, 

this past year, by a group ofdonors to establish an 
International Irrigation Management Institute (IIMI) in Sri 

Lanka represented a second significant initiative. There is 

widespread discussion in forestry circles of the need for 

greater capacity in the tropics for reseach onl the 

development, management, and utilization of fast 

growing trees, to sustain the deniand for biomass for fuel 

arid other uses. 

We have also seen the beginnings of international support 

for the development of capacity to work on some of the 

problems where lack ofbasic knowledge acts as a 

constraint in technology development. Within the CGIAR 

system, the International Laboratory for Research on 

Animal Diseases (ILRAI)) has been forced to direct much 

of its research to basic investigations. The International 

Centre for Insect Physiology and Ecology (ICIPE), 

initially established in 1970, has gradually evolved into an 

institution with very substantial research capacity. The 

United Nations Industrial I)evclopmcnt Organization 

(UNIl)O) has sponsored exploratory studies that arc 

leading to the establishment of an International Centre for 

Genetic Engineering and Bio-Technology (ICGER). It is 

doubtfil,. however, that the ICGER will dcvote adequate 

attention to the work in molecular biology that will be 
most relevant for animal and plant protection in 

developing countries. There is also, in myjudgient. a 

very strong need for capacity t) conduct research to 

Overcome the lack of knowledge about problens of 

fertility maintenance and enhancement of tropical soils. In 

many parts of Africa, lack ofknowledge about soil tertility 

represents a serious constraint on the ability to design 
viable short rotation systemis, to replace the more 

extensive slash-and-burn or other long rotation systems 

now in use. Finally, there are serious deficiendcs in the 

knowledge needed to develop economically viable 

technologies for the control of the parasitic diseases that 

inhibit the devehopoeilt of iiore intensive systems of 

agricultural production. In many cases, the relationship 

between disease and development appears to be symbiotic. 

Intensification of agricultural production enhances the 

environient for parasite disease. And parasite disease 

reduces the capacity of rural people to pursue iore 
intensive systems of cultivation. 

It is not too difficult to obtain agreement, at least in 

principle, for greater international support for research on 

problems of resource development and management. But 

there is considerable scepticism about the need for 

international support for a series ofbasic research institutesin the tropics. The argument is frequently made that the 

i c e sr c h a ne done ind oun ti 
basic research call be done in developed countries 
institutes, particularly in countries such as France, the 

United Kingdom. and the Netherlands, that have a 

tradition of tropical research and are now seeing that 
capacity erode as support adjusts to the disappearance of 

colonial responsibilities and to budgetary constraints. part 
of my answer is that intellectual commitment to the 

solution ofscientific problems is enhanced when scientists 

working on these problems are located in the environment 

in which the problems exist. Basic research capacity in the 

tropics will also facilitate more effective dialogue with the 

research community of the developed countries. 

Considerable thought will also have to be given to the 

appropriate governance of the emerging system ofnatural 

resource and basic science research centers. The present 

CGIAR system is already approaching the limits of its 

financial and managerial capacity. Yet it would be a serious 

mistake ifnew natural resources and basic science institutes 

were to continue to cmcrge on an ad hoc basis. One of tle 

great strengths of the present CGIAR system is its 

planning arid supervising role in welding the set of 

alitOnoiil(Ius institutes into aii international research 

systemn. It iiay be necessary to consider the establishment 

of new supervising bodies, such as a Consultative Group 

fir Natural Resources Research (CGNIR) to govern the 

new natural rcsource-based institutes. And it will certainly 

be necessary to establish a separate governance system for 
any new system ofbasic research institutes - a Consultative 

Group of Biological Sciences for Tropical Agriculture 

(C;BSTA). 

As new internationally supported basic research units are 

established in the tropics, more attention should be given 

to their training role, particularly advanced training at the 

Ph. 1). arid post-doctoral levels, than was tile case when the 

present international commodity institutes were 

established. 

A Global System 

Finally, I would argue that an effort should be made to 

ensure that the international system becomes a truly global 

system. Tire new international systeri has been effective in 

building coniunication among developing countries 

national research systems. The linkages ofthe international 

centers with developed couitries research institutions are, 

however, generally filtered through the bilateral 
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Table 2: Summary Studies of Agricultural Research Productivity 
Study 

h'tdex
,\'icr: 

(;rilidcs. 1.58 
(;rilicics. 1,)58 
I'ctcrson. 11)(17 
Evensol. 1.69 
Ilarlett. 1970 
Hlarletta. 1970 
Ayer, 970 
SCIit,7.1d ScCklCr. 
1970 

Aver and Schuh. 1972 
I lilles. 1972 

I lavano and Akino, I)77 
HIyanii.and Akino. 1977 


I Ic.ttord. Ardila. 

locha. ,adTrouilo 

1977 

Pe¢. I97 

Pctcrson .iln tdliarri,. 1)77 

Wcncrgrell aid 

Whitaker. 1977 

IPrav.11)78 


Sco'bie .ntil I'osada. 197S 
IVrav. I0 

iang. i,)(.3 

Grilihcs. 1,(4 
1 atincr. H)6.1 
Pvtcersol. 1)(17 
I:vS'¢o... I)t, 

Letns))n. 11)(.. 
1larletta.
1970 

)11l.111. 1972 
M;s'cns)) and ha. 1)71 

(Thnc, 197S 
krsd tliitsiti.)ld "Iwcten.by K 

I T1959-1968 

Isrtdahlatnd Peterson. 1176, 

Commodity 

I lybrid corn 

I lybrid sorglnun 

Poultry 

Sugarcane 

Wheat 

Maize 

(otton 

romnatoharvester. 

Tonto harvester.
 
to dispLbeed workers 

"Toinlat(o
harvestcrm with cointsaiti 

oftdisplaced workers firso% 
ufearnings Io%% 

(.otton1 

Mai7c 

lice 

ice 

icC 

Socv.Ivs 

Wheat 

(:011o 

Ilubber 

Aggregate 

Sheep 
Wheat 
Agricultural research 
antdextCnsion
 
Agricultural research 

,andextelnsiol
 
Rice 

Wheat and rice 

Aggregate 

Aggregate 

Aggregate 

Poultry 
Aggregate 
Sugarcane 

Crops 
Pasture itnprovcelent 
Aggregate 
Aggregate 
Itescarch ad extelsioni 

Cash grams 
Poultry 
I)airy 
Livestock 
Aggregate 
IMIc¢ 

Itice 

Ilice 

Rice 
IaLpeseed 
Aggregate 

Aggregate 
Techtiology oriented 
Scietice oriented 
Scticne oriented 
Teclhnology orictited 
Telchnolohgy orletnted 
Tchinolgy iriented 
Farm illatiagetien 
researl jildagricultural xtelisioll 

Kahhom. 1l, Sawt,1. 11d 1ha. 11)77 lIldi.1 
Ivelisl, l lore,. 1977 Asia-

Ilational 
Asia 
Ilternational 

Ilores, v ns andI ,
I iay . 978 Tropic% 

Ililippines 
Nigv itd Furtat.1978 CJatda 
I )A'is.19)79 USA 

.elI'siil. USA1179 


USA 
USA 
USA 
Southern USA 
Northern USA 
Westert USA 
USA 
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Country 

USA 
USA 
USA 
South Af'rica 
Mexico 
Mexico 
Brazil 
USA 

Brazil 

I1cru 


Japan 

Japall 

Colohlbia 
USA 

Malaylia 

USA 

lholivia 

Nntjab 
(India) 
Punjah 

(I.lkistanr) 
Bolivia 

Iangladesl 

Japan 

USA 
USA 
USA 
USA 
South Africa 
Mexico 
Australia 
India 
USA 

USA 

Time 
Period 

1940-1955 
1940-1957 
1915-196o 
1945-1962 
1943-1963 
1943-1963 
1924-1967 
195H-1969 

1924-1967 
1954-1967 

1915-1950 
1930-1961 
1957-1972 
196o-1971 
1953-1973 
1953-1972 
1932-1973 
1937-1942 

1947-1952 

1957-1962 
1957-1972 
1966-I1975 
1966-1975 
106-1956 

1948-1963 

1957-1964 
1961-1977 

1680-1938 
1949-1959 
1949-1959 
1915-1960 
1949-1959 
1945-1959 
1943-1953 
1948-196) 
1953-1971 
1939-194H 
1949-1958 

19&)-1972 
096) 

196) 
1969 
1969 
1960-1961 
1950-196i5 
196(-1975 
1915(-1975 

1966-1975 
1966-1975 
1960-1975 
1949-1959 
1964-1974 
196X-1926 
1927-1950 
1)27-1950 
1948-1971 
1946-1971 
1948-1971 

194M-1971 
1948-1971 

Annual Internal 
Rate ofReturn (%) 

35-40
 
20
 

21-25
 
40 
90 
35 
77 

37-46 

77-110 
35-40 (a)
 
53-55 (b)
 
25-27
 
73-75
 
60-82
 
79.96 
11-12 
11011C 

24 
50 
51 
49 
34
 
44
 
4H
 

3.-44
 

23-37 

79-0)
 
30-35
 

35 
35-40 
notsignificant 

21
 
47
 
40 

45"03
 
5H-68 

40 
41-50 (C) 
39-47 (c) 
32-39 (c) 
28-35 (L) 

36 (d) 
37 (d) 
43 (d) 
47 (d) 
63 

32-39 
73-78 
74-102 

46-71 
75 

95-1 10 
6(-10o 

37 
65 
95
 

ItO 
45
 

130
 
93
 
95 

110 



Appendix to Table 2 llredahl M. and W. Peterson. The Productivityand 
Allocation ofResearch: U.S. AgricultturalExperime'nt Stations, 

Evenson Robert E., Paul E. Waggoner, and Vernon 
W. Ruttan, Economic Benefitsfrom Research: An Extnph' 
frohm Agriculture, Science, 205 (September 14, 1979), 

pp. 110 1-7. Copyright 1979 by the American Association 
for the Advancement of Science. 

Notes: 

(i) Retuni,o maize rearch only. 
rearch phLSc1htius(b)Rettrts to mlaize "package". 

(c)Lower estimte for3-. and higher tr ff-vjr time lagbetween 
beginning and end oftmpti inmpact. 'University 

Lagged margin. product 1(o6rese.rch omni us"utdiscounted for 
poultry rod fir livestock. 

(d) mif r 
and dairy..7year% 

Sources for Table 2: The results of many of the studies 

reported in this table have previously been summarized in 

the following works: 

Arrdt Thomas M., Dana G. l)alrymple, and Vernon 
W. Ruttan, cds., 
Resource Allocation and Productitity inNationaland 

IternationtalAriculturalResearch (Minneapolis: University 

of Minnesota Press, 1977) p. 6,7. 

BoyceJames K. and Robert E. Evenson, A4ricultural 

Research and 15xtension Systems (New York, Agricultural 
l)evelpcnent Council, 1975), p. 104. 

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

Ruttan, l'conomic Bent'fits.fim Research: An hxample'from 
Agriculture, Science. 2o5 (September 14, 1979). pp. I101-7. 

of
Sii RobertJ. R. and Richard Gardner. A R,,,vie'w 
Resercht atd l'xtentsion,F:z'allttiontin Ag'ricttuu, (Moscow, 

Idaho: University of Idaho, Department of Agricultural 
Economics Research Seies 214, May 1978), pp. 42, 42. 

The sources for individual studies are: 

of Agricultural 

Research inSao Pauo, Brazil (Ph.l). dissertation, Purdue 

University, 1970). 

Aycr 1-1., The Costs, Returns antd Ffficts 

Ayer H.W. and G.E. Schuh, Social Rates ofReturm atd 

Other Aspects of Ag'ricitturtlResearch: The Cast' ofCotton 

Research inSao Paulo,.Brazil, American Journal of 

Agricultural Economics, 54 (November 1972). 

pp. 557-69. 

Barletta Ardito N., Costs and Social Benfits ofAgricultural 
Researcl in.Ihexico ('h. 1). dissertation, University of 
Clhicago, 1970). 

AmericanJournal of Agricultural Economics, ;4 

(November 1976), pp. 684-4)2. 

Clint Phillip L., Sources Jf1rohicti,ity Change in United 
States Agriculture, (lth.D. dissertation, Oklahoma State 

University, 1970). 

l)avisJeffrey S., Stability ofthe Research Production 
CocfflcientJor U.S. Agriculture, (1311.1). dissertation, 

ofMinnesota, 1979)
 

I)uncan R. C., FEVahlating Returns to Research in Pasture 

hmpro'ement, Australian Journal of Agricultural 

Economics, 16 (December 1972), pp. 153-68. 

Evenson R., The Contribution qfAgricultural Research and 

Extension to AgriculturalProduction, (Ph.D. dissertation, 

University ofChicago, 1968). 

Evenson P.. International Transnission of Technology in 
Sugarcane Production,(New Haven, Conn: Yale 

University, Mimeographed paper, 1969). 

Evenson R. E. and P. Flores, Economic Consequences of New 

Rice Teldnolo'y inAsia, Los Banos, Laguna, Philippines: 

International Rice Research Institute, 1978. 

Evenson It.E. and 1). Jha, The Contribution qfAgricultural 
Research Systems to AgriculturalProduction in India, Indian 

Journal of Agricultural Economics, 28 (1973). pp. 212-30. 

Flores P., R. E.Evenson, Y. Hayami, Social Returns to Rice 
Research inthe Phillipines: l)omestic Benefits and Forei i 

Spillover, Economic I)evelopment and Cultural Change, 

26 (April 1978), pp. 591-607. 

Griliches Z., Research Custs and Social Returns: HybridCorn 

id RelttedJournal of Political Economy. 66 (1958), 
pp. 419-31 

Griliches S., Research Expenditures, Ehcation attd the 

AQzrqgate Agricutural Production Fttction,American 
Economic Review, 54 (December 1964), pp. 961-74. 

Hayanii Y. and M. Akino, Orgtnizationand Productivity of 

Agricultural Researc; Systems injpan, in Resource 

Allocation And Productivity in National and International 

Agricultural Research, Thomas M. Arndt, Dana G. 
Dalrymple. and Vernon W. Ruttan. cds. (Minneapolis: 

University of Minnesota Press, 1977), pp. 29-59. 

Hertford R., J. Ardila, A. Rocla, and G. Trujillo, 
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Proiictiviti qfI'.AricultralResearch in Colombia, in Resource 
Allocation and Productivity in National and Ilternational 
Agricultural Research. Thomas M. Arndt, )ana G. 
I)alrymple, and Vernon W. Ruttan,. eds. (Minneapolis: 
University of Mimesota Press, 1977). pp. 86-123. 

HIinesJ. The Iftilizati,,n D,.ment::,fR,s,,archf'r Tw,o

Case Studi's in ~r.h,,h'i~atin and A~'riultir, in Peni 
(1i). dissertation,J'ritcton Utiversity, 1972). 

Kahlon A-.S., 11. K. Bal, 11. Saxe'tta,.N. ,andD. Jha, Retums 

to Iinestmtnt in Research in India, in Resource AThe
Prod ncti 'ity iii National and International Agricultural
RercUniv rit oatMinalanne oPra l17)ricustur,Research. U niversity of M innesota Press 1977), PP.

.2 
14-

47.pp. 


Knutson M. and Lither (G.Tweeten. Toardan Optimal 
Rat' ,l'Groiwth in .Iriciihural Production Researchamd 
:xtension, AniericanJournal ofAgricultural Economics, 

61 (Fchru.rv 1979). pp. 70-76. 

L.atimer R., Sotne ltomi..,spects ofAfricidtural Research 
111,1
Extension in the I '.S. (Phli). dissertation, Purdue 

University. 1964) 


Nigyj. G. and W. 1I. Furtan. Economic Costs and Returns 
front1 Crop I)e 'edopmnent Resealrc'h: 7/n' C.ase' t Rq'sei'd 
llrec,
inq it (]attada, (;iadiainJour, al of Agricultural 
Economies 26 (February 1978), PP. I - 14 

I'cc T.Y. Social Rtmsfrom Rube'r Rest',th on PeninsuBlar 
.la/a ),sia (I'I[). dissertation, Michigan State University. 
1977). 

l'eterstin W. L.. Return toPoultry Research in the Uttited 
Stttes,Journal oftFarnm Econontics. 49 (August 1967), 
pp. 656-69. 

Peterson W. .. and J. C. Fitzharris. The Ormiz.atiot ,aid 
1rothlitiv'it)'oftthe Research System inthe U iitedFeeral Stt' 

States ill Resource Allocation and P'roductivity in National 
and International Agricultural Research, Thomas M. 
Arndt. I )ana G. I )alrynple. and 
Vernon W. Rtti, eds. (Minneapolis, University of 
Minnesota Press, 1977), pp. 0-48. 

Pray C.F.' l:'conomic,'0/Af.,'riultmal Research in 
13,ii'ladsh, lI;tigladesliJournal of Agrictltural 
Economics, 2 (I)ecenber 1978)F, pp. 1-36. 

Pray C. E., Thte Econonics o'Agricultnral Research in British 
litniaband Pakistani lPiijab, 1905-1975, (11l). dissertation, 
Unii'ersit},oflPensh'ania, 1978). 

Schmitz A. and 1). Seckler, AthdtanizedAi'ricultureandSocial 
HT i utIire: The Case oft/ie Tomato Harv'ester,American 
Journal ofAgricultural Economics, 52 (November 197o), 
pp.569-77. 

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

Case ofRice i Colombia,Aanrican
 
Dsrbto:Tecs fRc nClmiAneia 
Journal of Agricultural Economics, 60 (February 1978),p .8j (2 

85-. 

Tang A., Research and Education inJapaneseAiricultnral 
l)eelopnent, Economic Studies Quarterly, 13 (February-
May 1963). pp. 27-41 and 91 -99. 

Wcimergcn E. 1. and M. I). Whitaker, Social Return to 
U.S. Technical Assistance in Bolivian Agzriculture: The Case ,f 
Sheepand h/teat. AmericanJournal ofAgricultural 
Economics, 59 (August 1977), pp. 565-69. 

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

auer L. L. and C. R. Hancock, The Producivityof 
A.ricultural Research andmxtension Expenditures inthe 
Southeast, SouthcnJournal ofAgricultural Economics, 
(7 December 1975), PP. 177-72. 

MarsdenJ. S., ;. E. Martin, D.J. Parham, T.J. Risdill, 
and 13.G.Johnston, Reumts on AustralianA.r. ultural 
Research: 71c.tJoitt hhstriesAssistamce Commissi ,n-CSIRO 
ttd I'jcit-CostStudy ofthe CSIRO Division ofL'mtomoh f.!y, 

(Canberra: Commnonwealth Scientific and Industrial 
Research Organization, 198o. 

Purchase I-1.Graham. TheEtioloy ,rodContro/ ofMarek's 
Disease ofChickens and theEicomniic Impact ofa Successful 
Research I'roqrani, in Virology in Agriculture: Beltsville 
Syinposium in Agricultural Rescarch-i ,John A. 
Romberger, ed. (Montclair, N.J.: Allanlcid, USMUN, 
1977), pp. 63-81. 
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Table 3: Some International Agricultural Research Activities Outside the CGIAR* 

Center Primtary Focus Location Year 
initial 
operation 

Budget 
USSIn (Year) 

No. 
Senior 
Staff 

Programs 

ICIPE insect 
physiology 
and ecology 

Nairobi. Kenya 1970 4.77 (1982) 46 Crop borers 
Livtstock ticks 
Tsetse fly 
Plantresistance 
Medical vectors 
Insect pathology and 
pest 1Iallagellielt 

AVRDC tropical 
vegetables 

Shanltua. Taiwan 
China 

1972 3.6o (1983) 32 Tomato 
Chinese cabbage 
Sweet potato 
Soybean, Mungbean 

ICLA EM liing aquatic 
resources 

Manila, Philippines 1973 1.70 (1983) 14 Aquaculture 
Traditional fisheries 
lesources developnent 

and mnanagemlent 

Informtation services 

INTSOY soybeans Urbana, Illinois. t973 0.95 (1983) 8 Soybeans 

IF )f fertilizer Muscle Shoals. 
Alabaia 

1974 6.70 (1982) 60 Nitrogen research 
Nutrient interaction 
Phosphate research 
Sulfur research 
Iotassiutm research 
Ecottotnics research 

National programs 
Technical assistance 
Training 

ICRAF agroforestry Nairobi. Kenya 1978 2.20 (1983) 18 Agroforestry systems 
Agroforestry 
technology 
ilformtation 
Training 
Collaborative research 

IIMI irrigation 
nlaltagetnent 

Kandy, Sri Lanka 1984 5.00 (whell 
operational) 

1o-12 
ill I IQ 
3-4 

Collaborative research 
Training 
Informatiot 

Unit dissemination 

IIISHAM soils itot fixed 1985 4.54 (when
operating) 

5-1o leadquarters
Soil management 
networks 

INIBAP banana and not fixed 1985 1.75 (initially) srtmall Headquarters 

plantains Regiotal networks 
imtprovetttent 

Activities currently using CGIAIt meetings or in sone other way related to CGIAIt activities in 1984 (Tt'al approximately So million).
* 

developmuent assistance agencies. l)irect linkages with the NATIONAL RESEARCH SYSTEMS 
national research systCttns of the developed cottntries 

remain undcrdeveloped. The linkages among the national The last several decades have witnessed aremarkable 

research systems of the developed countries are even more expansion itl agricultural research capacity in anumL.'er of 

rudinentary. It is my impression, for example, that there important developing countries. The number of 

has rotyet emerged aty institutional capacity to rationalize agricutltural scientists in the developing countries of Latin 

or ,_oordinate agricultural research aniong EEC member America, Africa, and Asia rose from approximately 14,000 

-ountries. There is a todest program ofinformatiom in 1959 to 63,000 in :98o (Table 4). 

exchange atniong )EC) countrics, but its activities appear 

to be more ceretonial than substantive. And we have n]ot When one examines individual countries in detail, however, 

yet begun to build effective linkages between the it is clear that most of this growth has occtrrcd im,a 

relatively few countries such as Brazil, the Philippines,international systems, or with agricultural research 

systems oftie socialist countries. India, China, and Nigerii In i98o, there were only 
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Table 4: Trends in Numbers of Research Scientists and Extension Workers, 1959 - I98O 

I
Research Scictists Extension Workers Iatio of lxtension 

io Research Scientists 

ItE(GON/SUIIII EGR)N 1959 1970' 198o 1959 1970 1980 1959 1970 1980 

W'strn, Iw',i 6).251 12.547 19,540 15.94 24,388 27,881 2.56 1.94 1.43 
Northern FEurope 1.818 4.4W9 8.27 4.793 5.638 6,241 2.64 1.23 0.78 
central Furope 2,88 5-721 827 7,865 13,046 14,421 2.62 2.2 1.63 

Slitilicrn Europe 1.545 2,417 2,686 3.330 5,704 7,219 2.16 2.36 2.6t) 

I:JitciiI:ilpeald I ';SR' 17,701 43,709 51,614 29,000 43,000 55.000 1.64 0.98 1.07 
Ea,tern E/urope 5.701 16,oo) 20,220 9,.340 15,749 21,546 1.64 0.98 1.07
USSRI 12.000 27.700 31.394 19,660 27-251 33.454 1.64 0.9H 1.07 

.\'vrh A.'iri,,salod(),,ni,l 1.449 11.,68 13,607 	 13.180 1,113 14,966 1.61 1.29 L.10 
North Anierica 6,67o0 8.575 10,305 11.500 12,550 12,235 1.72 1.46 1.19
()calii.a 1.75) 3.113 3.302 2.080 2,.j63 2.731 1.18 0.82 0.83 

8 8liI, 	 .',,riI 1.425 4, 0 9,534 3.353 10782 2,835 2.35 2.21 2.68 
¢leliperat1 Smit1h America 364 1.022 1.527 	 205 I,o56 1,292 o.56 1.03 0.8

1lropicil Soud America 570 2.694 4.840 2,369 7,591 16.o38 4.16 2.81 3.32 
Cajte.lin id Coni-rA America 470 1.160 2.167 779 2,135 5.505 1.59 1.84 2.54 

2 8 A,1,1' 	 11.418 .31,837 46.656 86,900 142.500 148,70 8.55' 7. ' 5 o64 
Wqest A,.1 457 1.6o6 2,329 7.000 118.8oo 16.535 15.31 11.71 7.10
 
Soth As.i 1.433 2,569 5,691 57.000 74.000 80.958 39.180 28.10 IJ.23

Soittlhc.aq A,i 441 1.692 4.102 9.500 30.500 33,97 21.54 18.03 8.29 
1,t Aim 7.1437 1.3.720 17.262 13.,400 19,200 17,300 1.71 1.40 1.00 
ihiH.t 1.250 12.250 17.272 

l.riI I,91.) 3.849 8.088 28,700 58.700 79,875 14.96 15.25 9.8 
ili Africa 5490 1,122 2.340 7.500 14,750 22.453 12.71 13.15 9.60 

'fria 412 952 2,466 9,000 22.000 29478 21.80 23.11 11.95 
ric. 221 684 1,632 9,000 18,750 24,211 40.72 27.41 14.84

t ri ca, 696.ica 1.091 1.650 3.200 3.200 3.733 4.60 2.93 2.26 

I'ild ,,1t,1 47.16 10S1.51o 148,039 177.521 294,483 349,337 3.M7' 3.06' 2.67' 

Source Notes: 

M. 	 Ann Judd I.mie K. Iovcc. mt IdRbcrt F. I:'semo., I,,'tis il (i) Iesearch 5icltkist estilliatcs inlude only workers with dvanIlced
1.h:Il. Sully. prctcimd At Workshop on Agricultural dcgrces. Atliattcmpt hasb ICllmade it) inciudlonly research workersnlnt I'apcr 
(ros\sh, E!Ctlli C (;rllwth ( cter. Yidc Ullisersity, 20-21 JuneC. 14j. engaged irl produiction-rc.ted agricltural rcwarch. Research oil 

post-.rve'st tcchology is., i, example. not included ill these 
¢stilliatcs. 

(2) 	 1970 data are ill average ()II"19(,)8id 1971. 

t a a n m - n a t a, r a b l (3) 	1974 da re ied w 
he ore r cc i d c not avail e. 

III ot1W. c.l.s. the 11)80data ar averages ir 1974-19-40. 

(4) 	 )atai Iforixtemisn Wtrkers ill Fstern lutrope. USSIZ. Africa. and
Asia areestimated. 

(5) 	 Excludes Chila. which e1 w'orkers were6i)r dait cxtesinn notreported. 

(Ruttan, 198 1). The concerns about the development of 
slightly more agricultural research scientists inall of Latin national agricultural research systems that have emerged 
A iilerica and Africa combined than in the US federal anld out of my own research and experience have been 
state systeni, ald fiewer than ill theJapatiese national and reinforced by the series of very Lsefill reviews conducted 
prcltectural system. Even in those countries that have made by the World Bank (1983), the US Agency for 
sulbstanltial progress, the ratio tifresearch expenditures to International )evelopment (1983) and by the UNI)P
the valic ofprodurctioti remains low, and it remains lowest FAO (1984). Let ie list somne of these concerns. 
for those Collinioditics produced aitad/or conlsumed 
prilarily by tle poorest firnicrs anid cottstulIcrs. 	 I. I li I'e bltcomeco'cenledabol u111t appears to be ex'essile 

investment ii researdtfitcility,devldopment relativ~e to 
I )uring the last several ycar., I have becn involved in a developteot of sdetitfic stqffl There are too many facilities 
series of studies ofagrictltural research systens ill Asia without progranis. Many of the premature facility 
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Table 5: 	 Estimated Cost of a Minimum Research Module for One Product (in thousands of 
current US dollars) (I) 

I. 	 Direct Research Costs (60% otftotal Liidgct) 306 

A. 	 Personncl 245 
I. 	 4 chicefrcscarchcrs. MS or Ph . 3 pcrsons/year it plant breeding. agroniomity .td pest aid discase 

control ad I pcrson/ycar equivctt ill socioccouotItics aid other sp.ccialiatins, According to 
requirects (soils, physiology etc). Total cost per peroi/year US S3o.oo() 120 

. specialists. univcrsity gradlatcS. Toal cost per pcrson/year US S I 2,ioo 	 100 

253. 	 Training 
CI clatd oil ihc basis ot2 x I rate ofrctctltiotn; totaI rotation ccry 15 years; cost ofUS S o0,o00 

per Phi) (MS 60%) Total anual cost for a perttatctit team oft Phi ) ,and I MS (approximately) 

It. 	 Services ad itaterials 
Calculated Is 12. S, ot direct Costs. 

23 
:alcul.Atcd is 7. 5%ut'dircct costs. 

C. 	 Eqnitipttctt 

I1. 	 Gecral Costs and Administration (405 ot total hludget) 204 
IcluIdcs direction, support ,andscrvices (administratiot. laboratories, library. cotmmtttunication. field. etc.) 

122A. 	 Pcrsonnc 
( 7alcul.itcd .s 6";, of geicral and adtmistrativc costs 

5I 
25, ot gcncral and aidmiistrativc costs. 

It. 	 Scrvices and materials 

,
C. 	 h lctucnt and cquiplcnt 31 

I 5', of2ctteral n.uladtninstraivc costs. 

Total ludgct 	 5tO 

Percetnt stionlt 1rbs broad budgctary itcis (approximate) 

A. I'crouucl 72.5'!, 
It. Ser't'cs .iad tiaterials 17. 5'5 
C. 	 FPqtulpltttcot o.O'"', 

NotesSource 

Nla (I) The estinmates were tnade using the budgetary stnicture of the 

licscart "it Sile th I. mc'. i, .. ,ri, trirt! I?'ir', Itill .atm ..tnri , cds. itterational agricultural research centers as a guideline for
:,lit'ard,.. *Irigo Sartiti E.Iliciro. "Funtling Agricaltural 

IBarry Ncstcl atnd Eduardo I.[rigo. (lointci.ttiottal Scrvice for National detertminig the percett ofeact itct1t ofexpenditure. 
Aguricututtral ictrcl. March t1944. Thc I lagte. Netherlattnds. Is.85.(2) US $3o,ooo was used as an average ,f the case for the different 

cotilntries ofthe region. Tlc silt itclules salaries plus bencits. A 

variation of US St ,or above or bclow this average figure itiplies alt 
increase sir dccrease of US S4.250 ill the total budget. 

developments ;tre the direct result of the multilateral and between the objectivesof the individual and ofthe system, 

bilateral assistance agency programs that find it easier to or timply fiscal responsibility, is often carried to the point 

invest itt facility development than in human capital where it beconmes an excessive burden oil research 

developtment or prograi support. Premature facility productivity. 

investmtlent rtotuescnts a btrden otl the cescarch system 

rather than a sotrce of prodttctvii'. 3. 11 I't 1liCttt'ctitct'ntt'dthat location,hcisiotsor,,ajor 

rt.s',rd.fticilitit's,olt'n mdet'with th advice ,f uassistt Ct'an tqO

2. l hatve bec ecconct'nioul 	 st el'e'xce'ssi'' ,dininistrrtit' cStlitttts Inut,,fr'qituttlfii'iIt.iva' deqult' wt'(tht t elh' 

iurt' that st/l t's both rutitti itv'sti lftittns Ii) res',trdt ./tftorsthat Cottri, t to I pr,,hitfitt;r'serch location. 

These factors include: location it a cotmmlunity thattntrcpr,,ncrshi/,. A inajor challenge to any national research 
system is hnuw to achieve consistency between the personal includes related edlucatitial and protfssional inifra

and professional objectives of individual researchers, strtcture: location iniatt agro-linlatic environtneut that is 

research teans, research inatnagers alild the social representative ofati imlportat,, part ofthe area ill which the 

particular commodity is grown, or which is representativeobjectives ofthe research system. In tany respects, the 

individual scientist can appropriately be viewed as anl ofa itajor resource (soil, water) protbletm area; and 

independent contractor who makes his or her services selection ofa site with appropriate resource (soil, water) 

available itn retu rt for professional and economic and infrastructure (electricity, transport, amenity) 

inceitives. Bureaucratic efforts to achieve consistency characteristics. 
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4. 1Jialt'/echtttie cono'Tditotibo the/it Jack citnpitetnce ietiteen 
research btddets nd tiit, econo,,ic intportite oimal or 
c"mtodities or cIfooiit), itntlns. Ifniew knowledge and 
ntew technology were equally easy (or difficult) to coi by 
ill talCh Coinitodity area, agood rule ofthumb would be to 
allocate research resources roughly ill proportion to the 
'alti (or value added) of comodity output or resource 

input. It is easy to think ofgood reasons for departure from 
such ;Irule. li asmall research system, critical mass 
(i.e. scale ecoiioiiiies) implies tile desirability of focusiing 
resources or areas that account for a Ilarge share of output 
(i.e. rice) or oii a commlnotodity where very large gains can be 
made ill a short little (i.e. lowland irrigated rice in the 
1960S). l31tt extreme lack ofcongruence oftei suggests that 
little carefil thouight has been given to research resource 
ilocation or that particular interest groups havIe biased 
research allocation to their own benefit. 

5. I ' ttoi ctoct' ,1olth lk andl 
,ithll)'sis that 'oes into estblishment f'reserc ptriies,ttd 
thrtsts. lii tie research ploting statf' that have successfilly 
struggled with the research resource allocation problem, it 
his become increasing lv obvious that ft1'ctive reseach 
planning requires close collaburation betceen natural and 
social scientists and aiong agronomists, engineers, aod 

plnners. This is beeaise anyi research resturce allocation 
systelii, regardless ofIt w intuitive or formal tiie 
iiicthodtlogy etplyed. catiot avoid iii kingjttdgteut ts 
Abot two m.ajotr Lstit i s. ()ne is: u,hlt thepssitilititsart 
otd'i,mit., knot/olhi,t' ,ort'lltoh!,),it"'rCSoth's ,Ire alloiate'd to 
a1,rtiuttltrcnMonuniit.,y p o/lo or disui ilit.. Such qluestions 
cat olyh be iii,'\wcred with li\i degree ofitlthority by 
scitists who are t the leaditIg edge f the research 
discipline or problem being coisidtered. The intuitive 
jLdgiettts tif research admiistrattrs aid planners are 
rarely ad tlLite to tanswer such itlctio , 

"A d /iit'yuitttt i.: itliartilt' tiit 'i,,,Il, tositcie'ty ofi'tentt, 
k '/'',t'' rthe it t/c/thiSyh l. 
The itiitive inisights of resarch scientists tuid
 
adhiiistratora re io iiere reliablie iii iiis\weriug LtCStiOtus 

o1fv'ale than are tile intuitive insights of research plainnrs 

i, evaluating scienttific or tecliicil potential. Mauy of the 

1lrgt iii cits abot t research restirce allocation filuder oin 
tie ftilure otthe participanits to clearly recognize the 
distiietioti between, these two iItleStit s, a,,d the 
dit'lereices ill xp'rtise idtdglCit that must be brought 
to bear itt responding to thim (Rutta . 1982, pp 262-264). 

'olil'it' thllt,'t'tIrttrstttittit 
litionl syste'ls th,tt ,i',ri-tt/,r1 .mit'te isptossilh, tt'ithotit 

sittitlsts. Il too iialiy i.tiotal research sySteins. 
co niodit program leaders often have neither the 

6. I ht 'i' .0), a inlsotne 

trainingi nor capacitv to direct either scientific research or 
teclnology develhpnient. Salary structures and non-

icOnonhlic incentives are frequently so unattractive, relative 
to other national and inttrnational alternatives, that 
potential leadership is eroded, research progratits become 
routine, and retutns to research investment are low. 

7. 1iha,'e b'citnte concented a/outtilt cycles ol+de'elopmtent atd 
erosion tif ,apacity that haIve characterized i nunberofnational 
awricultural restrch systenis. There is adisturbing tendency 
aniong the systems that have had the longest history of 
development with substantial external assistance. Periods 
of rapid development have often beci follovcd by the 
erosion or collapse of research capacity, when external 
support has declined. Martin Pifieiro, Eduardo Trigo and 
their colleagues have docuned this pattern most 
thoroughly in a numiber of Latin American countries such 
as Argentina, Peru. and Colombia (Ardila, Trigo and 
Pifiteiro, i98o; Pifieiro anld Trigo, 1983). lut those ofus 
who have worked ill other parts ofthe world can each find 
e/fit/ririuitilexamples f£uiliar to ts. 

I do not wish to be misinterpreted in suggesting that tile 
perspectives and concerns that I have expressed about 
agricultural research in developing countrics are tilt 
exclsive problems of new and growing research systems. 
I)oi I-[ladwiger has provided cvidcice that in the United 
States, the "pork barrel" approach to the location of 
agricultural research facilities rc,;ulted ill 44 percent ofall, 
USI)A research facility construction between 1958 and 
1977 occurring iii states represented by members oi the 
StLb-conmllittee oi Agriculture (If'the Senate 
Appropriations (ominittee. He noted that this practice has 
forced "the federal Agricultural Research Service to 
operate a 'traveling circus' opening ii)new locations ill 
current Senate constituencies, while closing some locations 
ill states whtose senators are ,no longer memnbers of the 
SLI)-COIInlnittCe. 

SMALL COUNTRY AGRICULTURAL 
RESEARCH SYSTEMS 

The concerns I have ouitlined above, impinge most 
severely on the developniecut and matagcment of small 
country agricultural research systemts. We are confronted 
with a remarkable paicity of data and analysis on the 
relationship bctweei scale (or size) and productivity in 
agrictu ltural rescarch. And what evidemucC there is, even in 
the way ofcasual obscrvation, often lacks precision as to 
whethcr the sizn-otitput relationship being referred to 

re'lates to the size of the iidividual research onit (team,
laboratory, department), tile individual resiarch 
institution (center. institute, faculty), or the national or 
international research system. Thie view that small is better 
has often been advanced with cOtnsidirable heat, but with 
relatively little precision in concept or dfiuition and with 
even less empirical evidence. The issues that I discuss ill this 
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section represent an important opportunity tor research to 

bring better theory. method, and data to bear in order to 

advance our understanding. 

Size and Productivity in Research 

What little knowledge we do have suggests that the 

optiniu, n scale of the research is affected by factors both' 

external and internal to the research process. The optim uul 

level of resources devoted to a collodity research 

program, as denonstrated rigorously by linswtanger, is 

positively related to the area planted to acomiitodityI in a 

particular agrocliniatic region. I)etcrtnining tile optium 

scale ofa research ullit or prograin involves, therefore, 

balancing tiie increasing returns associated with the area 

Le%oted to the coniiodity (or problem) on which tile 

research is leing conducted, against the possible intenial 

disecotonties of scale otlthe research process or system, 

The dIta we do have suggests that idustrial research lidtd 

developient productivity, measured in te:mis ot patents 

per cngincering or scien tific work. islower ill the large 

laboratories oftli largest firnis than ill the smaller firtis ill 

tile sa ie industry (Sclnooklcr, Kaiiiuinld Schwartz). 

There is similar evidence for agricultural research by ;. S. 
I ontid and 1'. F. Waggoner. [here are asc a nutmiber ot 

case stdies that suggetst very high rates of return to 

individuil public. phil,ithropic, and private rescarch 

units. often with ftewet than 20 scientific or technical staff 

nembers per unit (Evenson. 1977; Selgel, 1977). Many of 

tile simaller "t'reest.mding" agriculural research units are, 

however, engaged primnarilil n techllogy screening, 

a.daiPtait il, .ind transl'er activities ithai depenid tIily 

miliiiiIamllv oi in-housec.ip.ieitV ill such supporting areas as 

physiolgy, pathology, chetnistry . atd even mioderin 
geities. 

Eveison also Iioted that, during the early stages ill the 

developiient ofnatiinal research systeins, experitent 

stationls eind to he widely ditffused, to utilize primarily' 

technIII ical and ctigineering skills. atid to be characterized by 

struong cimmoitdity orientation. Fe also pointed to atrend 

towards hierarchical organization and consolidation into a 

sitimller miniber of larger units at later stages ill the 

developtntit ot'agricultural rescarch systems. These 

centralizing treidsiare apparently motivated ill part to take 

advantage ofectnomies resulting frcm reseirch activities 

ill the basic aiid supporting siciecs, iid to use 

ccttittntically the laboratory, tiehl, collimunications, and 

logistical facilities. 

The uirge For consolidation can. hoiwever, easily be 

overdome. Iliithe United States, for example, there is 

iniow rather strong evidence supportiil; the value of 

decentralization even within individual states. For agiven 

level of expenditures, a state system that includes astrong 

network ofbranch stations gets more for its research dollar 

than astate system that is more concentrated. What 

decentralization gives up ill teris otflowcr costs seeis to 

be compensated for by the relevance of'the research and the 

inore rapid diffusion of results. There are, ofcourse, limits 

to tile gains front decentralizait on. The gains vary among
coinu ndities and are inlluenced by thle diversity of 
agoilin ic l tita tile ed the or opil 

agroliiiatieCOnditiuis ad theara dvoted to thecrop in 

each agrocl imatic region. 

A Minimum National System 

One ofthe most difficult issues related to size and 

productivity ill agricultural research is the problem faced 

by the smaller countries ill the devclopment ol'their 

agricultural research systems. Most of the smaller 

countries (those ill the 4 to to nilillion population range) do 

have the resources, or access to donors' resources, that 

would periiit them to develop, over a ten to twenty year 

period,i an agricultural research and training capacity 

capable of stafting the nation's public and private sector 

agricultural research, education, planning and service 

institutions. The fiftyor so smallest low-income countries 
nitist, howcver, think ofresearch systems that will often he 

little larger than a strong braich station in acountry such as 

tie Netherlands or I)cniark, r in a state such as Texas or 

Mimnesota. 

But how can the govrnlent ofa smnall country decide oni 

the appropriate size aiid organization of its national 

agricultural research system? For countries like Sierra 

Leone or Nepal, even the financial and professional 

agricultural resources ofa sitall American state or a 
Japanese prefecture are probably at least a generation 

ahead. The tiic required to achi eve viable research 

systems for miany of the smialler national systems must 

realistically be calculated ill terms otfa generation rather 

than the five to tell ye.r project cycles used by illost 

developnent assistance agencies. 

One mmajor focus of the research effort ill these smaller 

research systems imust he the direct support of agricultural 

production and rural developmnent prograins This meams 

a primary f'ocus iin applied fields such as agronomy. plant 

breeding, aniial productiot, crtp production, tarmiing 

systemis, and agricultural planning and policy. Trigo and 

ltifieiro have estittatcd that a miniium research itiodule 
for one product requires a team consisting of fiir 

researchers trained at the MSc. itd pill ). leels, 

cn ipleniented by eight specialists with graduate level 

training, plts acomplemnit ofsuppirt personnel. They 

estiiiate that tie total cost ofstich aprogram would runi ill 
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the range of oo,o0o US dollars (1984) (see Table 5). For a 
sniall country with 6-o niajor commodities and several 
important agro-clinatic regions, this implies aresearch 
budget of 5.o - 8.0 million US dollars. Wi,2n this eflrt is 
complemented by the non-comniodity oriented research 
i, areas such as soil and water, pest managenent, cropping 
systei,;, and socio-cconoinic aspects of agricultural 
production inarketing and policy, the implications run 
into the S12 to Si5 million range. 

The viability ofeven a small nation's agricultural 
prodtuction also requires capacity for higher cducatiom in 
agriculture, at least Up to the Master's level, to support 
natio'ial programs of technology in transfer, rural 
development, and regulatory and service activities. When 
their activities are aggregated, it is not difficult to arrive at 
a mi1niun level ofprofessional capacity, with training at 
tre MSc. A.IdII ). I.cvels. ofarouIId 250, and with budget 
support somewhere in the S2o-S3o million range tor even 
tie sit dler (but not the smallest) countries. For the very 
smallest countries, even this investment is not feasible in 
the fioreseeable liturc. For one of tile more serious 
attemlipts to Suggest aisolution to the smallest countries' 
problems. I reticr you to a recent piper by Lawrence 
A. Wilson, I )ean ot the Faculty ofAgriculture, University 
of West Indies. 

Interdependent Systems 

The idea of reducing or eliminating technological 
dependency generates strong emotional appeal. Yet, even 
larger countries with advanced agricultural research 
systems (United States. Soviet UnionJapan, India, and 
Brazil. for example) are not able to be self-,uflicient in 
Agricultural science and technology. An effective national 
agricultural research systeln mlust have tile capacity to 
borrow both knowledge and materials fronl the entire 
world. Fhe problem ofIow to link efl;'ctively with an 
increasingly integrated, and interdependelt, global 
Agricultural research system isdiflcult fr the state and 
provincial research units ill the larger national systems. It is 
even m11ore difficult for the national agricultural research 
systells in the smaller coutrics. 

( )a appro ach to this proiblem has been to attempt to 
establish coolperative regional research progranis; for 
example, the West African Rice I)evelopment Association 
(WARI )A) and tile internatiolnal crop research ltetvorks 
that are linked to the international agricultural research 
institutes. ()ther regional institutiolms not directly linked to 
the international (C IARI).) system inclde the Centro 
Agrommico Tropical tic Ivestigaci6n y Enscfianza 
(CATI E), the Caribbean Agricultural Research and 
I)evelopmieit Institute (CARl )I), and the Southeast Asian 

Fisheries De'elopment Center (SEAFDEC). It is hard, 
however, to find many outstanding success stories 
amongst these efforts. Program activities and cooperative 
efforts often appear stronger in the glossy pamphlets issued 
by the organizations than they do in practice (Venezian, 
1984). To my mind, such regional programs can succeed 
only with the colnimitnlent of long-term external suppnrt 
and with the participation ofexternal donors in the 
governance ofsuch centers. Some of the most effective 
collaborative regional efforts have been organized around 
the research programs of the international research centers 
(Pltcknctt and Smith, 1984). 

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

A richer institutional infrastructure is necessary to 

strengthen aimd sustain the capacity of the smaller national 
agricultural research systems. Inspite of ideological 
considerations, many small countries have found it 
advantageous to encourage the transfer and adaptation of 
technology by the private sector seed supply industry or by 
tile ntutinational firms engaged in commodity 
production, processing, and trade. Firms engaged in the 
production ofcrops grown under plantation systents, 
ail independent gcowers producing under contract 
arrangelleilts with processors, have at tinlies provided 
their own research and development facilities. In other 
cases, associations ofproducers have been willinig to tax 
theinselves to support commodity research stations. Such 
arrangements have often been associated with discredited 
systells ofcoloiial governance. A strong case can be nitade 
for re-exa mining and strengthening the incentives for 
private sector research, development and technology 
dissemination. 

The perspectives outlined In this section are highly 
tentative. Although they are drawn front considerable 
experience, they should be treated as hypotheses to be 
tested by further research, rather than as conclusions. 
Institutions such as the IA ls, ISNAR, and CTA should 
devote areasonable anount ofanalytical effort to attempts 
to understand the problem ofdeveloping and sustaining 
effective agricultural research in the smaller national 
research systems. 
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Some Generalizations 

In spite of the limited knowledge available, there are a few 

generalizations about smaller agricultural research systems 

that can hardly be avoided. One is that the research 

investment per acre or per hectare will have to be higher ill 

a small system than ill a larger system, in order to achieve 

all Cqual level ofeflctivcness. This is because ofthe cost of 

dereh0ping, IMr example, a new millet variety that will be 

a million acres is unlikely to be substaintiallygrowvn on 


greater th.n one that will be grown on halfa million acres, 


A second generalization is that the cost ofdeveloping 


productive tirniing systems for a small country with great 


agroclimatic variations will be greater than for , small 


country that is miore homitogetious. For example, te cost 

per hectare ot dcveloping an eIcctive agricultural research 

Sri Lanka is likely to be intiuch larger thansystem fCi 
developing oiie for Uruguay. The issue of'gtuls versus 
butter i iationail budgets is ailso likely to cut itiore sharpl

litdegree 
into a siall country than il a large country, 

Finallv. there is no way thait a small cotuntry can avoid 
being dlepemidenit oil others - onl tihe imternatiomialI)Cig LII)CRIC~tonthe ntuatioa('yclesol oters 

agricultural resea rch systemi, onl thle research systemus of ar r rtraditional 
large countries iii the same region, and on multinational 

firms - fior much ofits agricultural tcchology, 
Furthermore. a small nation with a strong rtsearch 

program but alimited agricultural or industrial base cannot 

caipture as higIa proportioii tithe benefits fronm its 

investmenit in basic research as can a large nation with a 

diversified economic base. Much of the benefit will spill 

overt t ramanipulationc Ihaf l 

research system, it will lack the knowledge I ordedto 

caiptuire 

choose technological paths consistenit with its own
Evet .istrtigagenlcy 


resource and cultural endowmnts. Even a strong

agriculltural research system cannot assure atlotliv. Btt 

t t arilt'. 


siac cotptries do iiled to to develop 

sallrcutrireseLIO vsdto dvelop fiii Hutl 

sufficient agriulural
scieilct' capacity to enablt' thtem to tIraw selectivelyv on an 

inltertl'pcldent global agricultural research systen I. The 


need to be able to discern what is useful to borrow froth 


other national systems and from the international system. 


TOWARDS A REFORM OF 

AGRICULTURAL RESEARCH 

SUPPORT 


What cal be doie to alleviate the deficiencies that 

charaterizt assistance for the support of agricultural 

research, extension, atid rural development programs ill 

poor countries? A solution to tile problems f'"aid 

effectiveness" ill support of research is particularly 

importait at this time. I anticipate that ill tIme next decade 

there will be a decline in the real flow of aid resources and 

increasing competition aniong the several claimants on aid 

resources. 

In y opiioi the basic thrust rfthe rcerm that is needed 

is to move away trol primary reliance on narrow projct 

approaches In supportng agricultural research, the 
project system should be largely replaced by a"formula 

funding" or "revenc sharing" approach (Ruttan. 1984). 

There have been many'criticisms of the project approach 

followed by the in;jor bilateral and multilateral 

development assstance agencies. The crticism most 

frequien tly heard is hat th': assistance agencies exert undue 

influne on the content of the national development 

prograis (Faaland, 1982; Salmon.i,983).This criticism is 

partly correct. It is not too difficult to identify cases where 

close patron-client bonds have been established between 

particular officers ill tile aid agciCs and the leadership of 

favored national program agencies. Such relationships 
have ottein appeared to give particular national programs a 

ofstability and continuity that would be difficult to 
achieve iii the unstable political cnvironments that 

characterize many developing countries. 

ofdevelopment and erosion are inherent ill tile 

('lsodelomnnaderinaeihrntnteproject approach. The reason for this inherent
 
contradiction is that external assistance provides an
 

alternative to the developniit of internal political support. 
National research system directors have frequently found 

that the generation of eenal Suppnrt requircs less 

intensive entrepreneurial effort than tile cultivation of 

doimiestic political support. I )omestic budget support 

required by donors is often achieved by creative 
of udgt categories rather by 

increlents in rmil program support, particularly when 
donor representatives are utnder pressure from assistance 

nlanageilleilt to "lllOVe rsources. Most existing 

project systems thus have built-ini incentives for national 

research system leadership to direct entrepreneurial effort 

toward tIle donor coiniunity rather than toward the 
dolmesticpoiiasyt. 

d s political systet. 

Ally effective alternative should attempt to reverse the 

perverse iiceitiyes characteristic of the existitg 

tleveloplent assistance instruments. The system should 

be reformed to provide iniceitives for national research 

system directors to redirect their entrepreneurial efiorts 

toward building doiIestic political and ecolioIllic support 

for agricultural developnlent. 

I am increasingly conviiced that tile hog-term viability of 

agricultural research systeIls depetItls oil the eilergetlce of 

organized producer groups who are effective itl bringing 

their interests to bear ott legislative and executive 

budgetary processes. The support of finance and planning 
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ministries for agricultural research is undependable. Their 
support tends to fluctuate with perceived severity of food 
crises and foreign exchange demands, 

A Formula Funding Model 

What alternatives to the existing system are there? Itic)not 
want to be interpreted as completely negative with respect 
to traditional developinit assistance instruments. Project 
aid is often quite appropriate fbr physical infrastructure 
development projects. Program aid can be alleffective way 
to provide iiacroeconomic assistance for stnictural 

.ldjustnient or fbr sector developient ina country with
 
su bstaintial capacity tbr imacroccononic policy analysis 

and progra i management. But neither the traditional
progaii aiaiiir arehily c~heivepojec intruent 
progrann aid nor project aid instrumnents are futlly
effective

in countries that have little financial or professional 

capacity 
 for providing support for long-term institution 

buildin g efti'rts. New methods of combining the 


flexibility oftprograin support, cfT.ctivc technical 
assistance. and sustained financial support for long-terim 
desclopmnit cbirts ntist be sought. Oine inimovation that 
might hc cfi.'etively used is for the donor community to 
nmove towards aini approach inwhich tite ilont f 
external support is linked to gros'th indomiestic support 

(Table 6). This implies the dcvelopmnmt ofa "fornmula" 

Approch in rhith stie
o oiior comritbuion would b 

tied to the growth of domuestic support. The formula 

Shulnd in'lodea factor that adjusts thle ratio of external to 


doiestic support to take into account differeices in
 
domestic fiscal
capacity. 


Country Level Research Support Group 


A second alternative iiight take its lead froim the 

experience now accumulated with the CGIAR model aiitd 

tIme various doiior consortia that have been organized to 

coordinate assistance to some of the larger aid recipients. 

What I aii suggesting here is country level Research 
Assistance Support and Implemmtation (;romups 
(RASIC;s), chaired by the chairman ofthe National 
Agricultural Research Council or the director of 
Agricultural Research. The Support C;roup will nced to 
have at its disposal relatively lo g-terii program plans fonr 
tile
devCl(I)neint Hiid operation of the national agricultural 
rescircb systemi. To producc amitl coitiiiuously update this 
program, the nationmal research systeni may require 
external assistance, but in geiieral the program should be 
the product of indigCOlS CxNerts iiiagricultural science 
aind developmcnt. Its tocus, to help proitect the program 
'rii the vagaries ofpolitical change, would be oillong-

terin agricultural research eteds and goals and on the 
incremental steps required for implementationi. 

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

Use of an institution such as a Support Group has the 

poteitial of helping the counetry invlved avid maiy of 
the pitfalls of the project mode whilst retaining several ofits desired attributes. I)onor identity couild be retained by 
relating grants to components of the agreed-upon overall 
program.These Could even be called projects if,fr
 

administrative purposes, it were so desired. The Support(;roup. like the CGIAIH, would likely involve bilateral 
grants developed in the framevork prvided by the foni 

of multiple donors and the host country. The impersonal 
process of contributing to a common fuind is notenvisaged. -owever, this would not preclude "incentive 
fmnding" ofa formula type. At the same time, this would 
minimize the danger of a single donor dominating the
 
priority-setting process, or ofessential program
 
components being ignored.
 

The RS; also has several other potential advantages. It 

would contribute to building a national constituency byfocusing front the outset on this essential ingredient for 

viability. The donors, for example, might agree to increase 
their contributions by some fraction of the rise that 
occurred iii the real support provided by the nation 
involved. Or other matching provisions might be agreed 
upon to provide incentives for nurturing ano cultivating 
national constituencies. It would provide reasonable 
con tin tity in support (cominiitments would be fairly long
term and subject to reviev and extension well in advance 
of termination dates) with less risk ofthe excessive
 
program fragn-entation frequently associated with
 
narrowly defined project fuiding. It would reduce the
 
adninistrative and nianagement load on the host Country 
through the planning and review process the RSG would 
follow. Furtheri. lore, it would place donoi s in a position of 
genuinely coinplementinug and supplicnenting one another 
and the national protgraii, rather than endlessly competing 
for "good investment opportunities". 

The fact that such a support iode is often discussed but 
little used is evidence that implementation is not a simple,
trouble-free task. The iiethod is, however, being used 



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

Natioi Iiscal 
Cap.|itCi 

IoW (4o'". A'.siMniiic) 

NMdiim (2o'% Awmitcc) 

Ifigh (io% Asisaice) 

1rogramiSupportnid Assist.iei 

I,w 

N.uimoi I)Omwr 
Supp, t As~it.et-c 

20 K 

20 4 

,)0 

sticcessfully in 1iangladesh and, somewhat miore 

informall., in several other countries. An important 

element in itssuccess in Ilagladcsh is that the Support 

G('iup meetings are chaired by the director of the 

liangladcsh Agricultural ReIarch Coutniil rather than by 

a donor representative. 

A dialogue ol donor assistance to national agricultural 

research programs was initiated by the World iank in 

10 1. The dialogue has bci contiiued by ISNAR ina 

series o0"ieetings with directors ot'agricultural research 

systenis. It is imperative that these dialogues be contitncd. 

The issue ofrctbrm ot.igriciltiiral assistance shuuld be 

recogi ized as one ttlic the agenda.most urigcnt itenis oti 
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I. INTRODUCTION 

Agricultural policy gidance is a very inportant issue for 

most nations and is )fcrucial importance to the 

agricultural rescarch systenis of the developing coil tries. 

ISNA [t's experience in working with niore thanl 25 highly 

diverse countries rcveals inappropriate policy interactions 

as one ofthe major inipedinictts to dcveloping an cffcctivc 

research system. lii many countries. we find frequent 

statceictits and discussions about the ilportance of 

agricottur, and agricultural research; but in cases, this11ost 


tbollnwcd by a cohcrent sct of policy dccisions that 

Call scrvc as a h isis for systei dcvelopnicnt itd program 
is 11tll 

oriclitation. It is our viewx that identi fying the relevant 

policy linkages afficting the per orniatice ofa national 

*,gricultiralresearch systemin is aii ctective way ofinitiating 


a cotlistructive dialoguc bctween natiolnal agricultural 


rcscarch Icaders and policy-niakcrs. 


Ilithis paper onur iiitcrcst is focuscd on the relevant policy 

dimensions and alternatives for small dcveloping c(untrics 

(i). I-Iowcvcr, it is important tonote that policy 

dcficiencies affect countrics slall and large, highly 

dcveloped anld less dcvcIpcd; and thert is strong evidcicc 

nature ofthe rclcvant liiikagcs and agriculturalthat tihe 

research policy issucs are quite similar, irrespective of 


country size and level of dcvelopincnt. What varics is the 


nature and range ofthe alterniativcs opcii t(i cach Befi rc 


beconsidrcd to	be. 

nmy I"
(i)There isno scd r dtniinofwlan 

-simill country". Sim1lnss isarcl.ive tonccpt. A country 
l.irgec 1 %,1ll.dCpendig oilic indw.itor choweLl ithest.mdard 

in litleis asred ( ries nIvl,) le large 

aspts (population. t)tal (regions olthe
aglins which it ii Cot 

sie) or contexts world, 
country groupings suchi1 hihtinciie. g r 

iowth rite).rd sm.all 

oters. I:or thepurpose ol"hispaper WT ilelilc SIMilless in 1lt'r50f
 
ranking based.dTkngihe bott hIll'o'i 

on thisvriable tor the Cari)bean will lie c-nsidertl 
their rcsourt's
dgricultral 


small
differtiii rcgiolns dlhe world,thec)utlriesill theain
.ie
Coi itrilAmerica and t 

% elienin.Oninea-liss.nu.Anerican context-ind o)untriessuh is t 
Liberia.Sierra Lecone. "Ingo.Somalia. 1.nindi, tG.abon).Ctiiig.i.l 
Latin 


.lltltlbeRw~anlda. N :111bi'l.Le,otho-.ad S,\'.,ilaBo~tswalna, 

the
%nullill Afric.an coitcxt. 

focusing on this thenic,we will first introduce ageneral 

discussion of the objectives and coniponicnts ofa national 

agricultural research policy and then novc to take acloser 

look at the snall country case. 

II. 	 THE MAJOR COMPONENTS OF A 
NATIONAL AGRICULTURAL 
RESEARCH POLICY 

A national agricultural rescarch policy should be 

concerned with the devclopnient and implenientation of 

an agricultural research system which relects tic couintry's 

characteristics and developmcnt objectives,and present 

and futurc available resources. It requires the setting of 

objcctives and goals (which must iiesh with otier national 

and regional objectivcs and goals), thecstablishnicit oftl-c 

scopc and oriciltation,principles and criteria for progral 

and the development of the institutional, hunian, and 

financial resources required for program illplcnitation. 

Within thesc gencral liics, wc can idcntify several major 

qcustions that a rcscarch poilicy Most addrcss or providc 

gtuidcliics for; cach of thcsc qucstioIs is associated with a 

of instirtnicIts and a specific dccision-nmakingspecific set 
level. They include the sctting ofthe system's overall 

objectives (research f(ir what), the resources to be invcstcd 

in research (how much research), the allocation of 
components of the 

aiid the mcchali i and criteria for 
responsibilitics aiong the diflf.rent 

research systcln, 

deciding aniong programn alternatives (who should do 

what and how nitch). These questions aiid detision areas 

are clearly interrclated, and determinations with respect to 

ai y of them affect the others: iiaidatcs iidAt(ibjcctivcs 
ll ncanotbe discussed indepcideiitly of rcsourccs, the 

a llollits to in vcst decnd oii the nature of the system 

laldatc Iihjectives and planning aii. rcsourcc 

allocatioii mechanismns vary with the patterns of 

distributioin of rcsponsibilitics anouig diffcrei researchtliS
 

tilts 
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IDecisions with respect to every instruument are interrelated 
with the nature of the country's problems and policies ill 
other areas. For instance, investment patterns will be 
limited by national budget allocation policies. Hunan 
resource levels wvill be affi.cted by educational policies, 
The general pattern ofpolitical and administrative 
organization will influence how research responsibilities 
are allocated among diflerent bureaus. And the planning 
and resou cc allocation mechanisms will inevitably reflect 
the overall resource allocation cechanismcs. 

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

A clearly delled set ofgoals linking agricultural research 
activities to society's problems and development 
objectives is tile cornerstone of an effi.ctivc agricultur-) 
research policy. hFilestatement of the objectives to which 
the research efflort should contribute is the starting point in 
tile process of building an agricultural research system. 
Only after tile question "'research for what?' has been 
answered can tile discussion of the level ofilnvestcnlltsCad 
the allocation ofresponsibilities be cfiectively initiated. It 
answering this question, research will be placed within the 
context cithc country's developncent policy, and the basis 
for a stable .cd con1tilcCd allocation 01 resources will be 
established. 

)bjectives, however, cicust be defined in accordance with 
tie type ofcontribution research can be reasonably 
expected to make. Research is an extremely powerful tool, 
but not all problems can be solved through research. At 
acV particular cciiltent, what research can accomplish is 
cccud itionced by past invCstitmeicts and experiences, not only 
ic tie research system bhtit also ill other areas, such as 
Cducatioll. Ior a sct of objectives to be utiscii, they must 
reflect these limitatitcns and must fioctis otl areas fIr vhich 
research can recasnably lie expected to develop solutions. 

A briet review of the objeccive-setticg ill tile developing 
world reveals two serious shortcomings. ()n tle otne 
hand. ob jectives may cover problem areas or scietal goals 
to which research can make little contribution. Typical are 
objectives like "ircdtcing rural-to-urban ccigration" or 
"changincg the distribltion of 'icolme". Ocn the other halld, 
national objectives seldom recognize what is achievable 
with available res)orcs. hlietypical situation is one of 
broad m.midates that cover nearly every possible clientele 
all extend well bcyolld the system's sciCctific aci 
logistical capabilities. IBoth shortctlitlgs have restuted int 
frustration aid disenchantment with the pcower ofresearch 
Acsa development tool and stibseqcient loss kft hic needed 
soupport. 

How can a relevant and realistic set ofobjectives for a 
nation's agricultural research eflbrt be developed? Only 
through ai etfi'ctive linkage between the research system 
and the country's political establishment. The crucial issues 
at this level are the nature of the information necessary for 
the decisiocc-naking process and the role of the research 
system itself in generating it. 

National objectives to which agricultural research is 

expected to contribute are likely to be defined in broad 
terms such as "to develop the nation's natural resources", 
.achieving food self-sufficiency", "generating foreign 
exchange", "increasing the incomes of small farmers", 
"improving th' living conditions of the rural population". 
For some of these typical objectives, research is at best a 
weak tool. For others, true impact will be possible only if 
complementary actions beyond the scope of the research 
system are undertaken. I)efined in this way, national 
objectives are not ofmuch use for guiding the 
development and implementation of the research effort. If 
they are to serve apurpose, they must be made much more 
specific and realistic. Setting clear boundaries - what 
resources are to be developed, which export crops, what 
groups offarmers or regions- will facilitate tile integration 
of research into the national development effirt. 

At the same time, clear, specific, and realistic objectives are 
the basis for the allocation of responsibilities and resources, 
and become the basis for eventual evaluation ofthe 
system's performance. This kind ofprecision ofobjectives 
is possible only if there is aicactive interaction and flow of 
information between tile research system leadership and 
the higher echelons ofthe policy-making system. It isthe 
research system's responsibility to in form the policy
making level of the potentials of differeit alteriatives. It 
must also define tile limits of science's ability to achieve 
prescribed goals. Scientific feasibilitics and ticie lags are 
essential components ofa dialogue crucial not only to tile 
articulation ofan effective research system, but also further 
tip to tile selection ofrealistic global development goals. 

How Much Should a Country Invest in 
Agricultural Research? 

The level ofinvestment ill agricultural research is a key 
element ill aresearch policy, since the quality of the 
product is usually directly related to the aciount of 
resources acountry is willing o devote to research 
activities. It is also the most clear-cut indicator of the level 
of Coclll it Iteil t. 
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Ideally. investment should reflect policy objectives and 

result fromn situ1iltaineous decisions as if they were variables 

ill asinutultaneous equations system. Untortunately, in 

reality these processes differ considerably fron tile ideal, 

I )ccisions on objectives and levels of investment are taken 

at diftercnt places within the governittent structure: 

federal, state, and local governments; niversities; etc. 

'Ihis emphasizes the importance of having a set of criteria 

for determnining the optinnnnn investment level and 

guiding the decentralized dccision-making process. 

In principle, given that research is an investment activity, 
t

the criteria should be oriented toward se ting resources for 

research at the level where marginal benefits equal 

a i iti o i i..I the rate of. , ro cTt' tr 
agricultural research equals those fur alternative uses of 

tuntds. But for two reasons it is ditbetIlt to propose such al 

anailsis s tile stndard criterion for arriving at the nation's 

optiiitii levl ofinvestninnt ottagricultural research 

activitiis. First there are conceptual and methodological 

probleitmis: WVhose benchts SIIOtLd be COtisiered? Sh~Itld 
benefits to all potential beneficiaries be weighted the saie? 
be.tii itoverall potictit eiia be is w ightedthde same? 
( Aii overallI betnefitrs be estiiaitied without conisideritig 

actoal allocations to specific research alternatives? Second, 

there ire the empirical considerations: tt' tosts and 

intfornatiot requireittetits of ctiducting such an analysis
at dile SvstIIo level. 

Ill contrast with tile setting of investment levels, the 

miniitl requirements for atty given set of overall 

objectives ittav be cotisidered This should provide a basis 

t ir judging whether or not the systeni is receiving 

Adetliate resources and should f)cus the discuissioi ot tile 

q(test itiiofhlw much call be mchieved with diflcrcnt levels 

ofinv'estntnit. This approach is osefitl Ifr tost developinig 

countries, where the cottsideration is seldom of having an 

otpitial system, but rather a realistic one that can be 

expected to product results with the available resources. 

Atther alternative is the use ol'broadly defined rules of 

thumb, such as the proposal by the WoIrld Bank that 

developing coutitries teote 2% oftliir agricultural GI)IP 

to research. This approach, untfrtunately, does notid 

recognize country ditreirctces ill level if'deveitp1li't and 

iii the complexities oftheir agricultural problems. Both 

difl erentces art important. 

()n tile o1t' la.tilite more higlly dtveloped cootitries call 

be Cx pecteI it) spend more on research. They should have a 

better understaitditig Of hOw investimentts ill science are 

linked to eciomtic and social growth. And their 

agriculture will already likely be more sciCltce-b.seid. 

(oittile other hand, factors like tile diversity ofclimate ad 

soil conditions, the nuitber ofecom ically important 

crops and animals, and the possibility of iitilizing rescarch 

developed for other environments 'ill unoubtedly 

inftlcnce acountry's research needs and, therefore, tie 

optimal or desired level I'investlment. In recognizing 

these factors, an effective nse of the World Bank gnidclinC 

cotcept would icqitire considering countries in groups or 

by types. Al initial step ill this direction would be the 

setting of targets on tie basis of the actual or historical 

averages ofcotntries of comparable environmental 

situatiotis and incottI'e levels. 

Who Should Do What Within the Research 
System? 

Te allocation of rsponsililitis among potential 
T oi of responhiia ties ra onpoental 
providers otresearch is another crucial component ofaii 

effective agricultural research policy. The orgam:izational 

structure that will be in charge of implementing the 

systcnli's mandate and objectives iiu1st be defined. Fhis 

involves two related sets ot issues. One relates to the 
organizatiotis that will carry out the different components 
of'the research cfl'rt. It is the institutional setting of the 

systeitt. The second relates to the procedures, 

Methodologies, and decision criteria that will guide the 

allocation of resources between those diffi'rent 

itCOIIleitS and bring them together into a coherent 
program. It is the system's planning mechanism. 

Ill discussing tile institutional setting, tie focus is on how 

miany organizations should be given research 

responsibilities and what tile mandate of each should be. 

Should all public research responsibilities be given to one 

organization? To several? Should there be national, state, 

attd local responsibiIi tics? Should research and extetIsio be 

together itt a comton organization? Should agricultural 

research be placed within the university system? Should 

research responsibilities be cut along commodity lines? 

Should basic and applied research be placed together? What 

role, if any, should the private -,or play within the 

agricultural research system? These art sotit of the 

questions that must be answered. 

There is it standard aiswer for these qt'stions, but there 
arc several general coIsilcrations. 

The institutiottal organization iust reflect the coutintry's 

characteristics and overall politico-adiinistrative style. 

Acceptable degrees of'centralization and auttont iy itist 

be coisidered. The size of the country and the 

characteristics of its agricultural sector art impoi tit 

lactors, as large countries tend to require iiore diversified 

atid decentralized research systems, while iii smaller 

countries, centralized structures would appear more 

feasible ott a priori basis. It is not always astraight forward 
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question ofsize, however, as we observe relatively small 
coultries like Sri Lanka evolving a relati%ely decentralized 

organizational setting fibr its agricultural research system
 
and a relatively large cotutrv like Argentina having a
 

centr hstructure. n h ,
highly ralized researcht rct ure. Ibistraties, 

their
r ntilxlai p.tO frnizativ, 

org~aiz/ationi CpIl their patter) oforganization. 

A systei's etficittN inl the use ofits resources miust also bI' 


considered. Itstitutional settings that concentrate 


respot tsibi Iities it one or i w org t appearbodies.
tet toriented 

Atmtore se tit itel Aitrill/d tiaitten toeter effret.t 

Athe veSal pol clite Ctralisiet
systems tend to better reflect
tileoverall policy O~bjectives inlthe actual research prograin 

development process.Tey AlsO tWttd to tacilitate atmore 

direct contact with the clitits ot rescarch, thereby making
 
it more likely that research will reflect realartming 

problelms. I low research responsibilities ire allocated has 

alt impact il the ability to do mutidisciplinary and 

farming systems researchand ol the relationships between 

research and other agricultural services, exteision ini 
particular. 


The relati(nship betwetin research adll the university
 
systetti is also itessential consideration tor an elflective
 
agricultural research policy. Research and higher education 


have imtany complem ntariticsand tmtually
reinforcing 

C0iOltl011 elements and interests. Ai eftfrt must be made 
to bring bith ot'tet together iti pursuit ot thc system's 
overall IlectiVIS attld ill Itffctiv' alldto assure 
complementary use o'the training 111dresearch capacities

both. If 


Finally, the role oftll private sector within the agrieultral 

research systeli itst be ctsidered. Private participation 
utsuay takes plae at thI'It r' (itaplie'd till' research c ti taelat' tecaat the plicttllevil: acs,endt se 

herbicides, pesticides, tertilizers, machinrv.The private 

sector calllicit natural c)mplement to the pulicti'Iflrt ad 
knowledge 

dheI'llopCd itt tihe 
.ti essential tl tlr the diflisioll it'the lie\\' 

public sector. The experience ottih 
tdCVeIOed COLetrics anldsomell thedeveloping countries ill
development lt'the clc rly idicatesti'esccd idustr 


imlportance of-close public-private collabtoration inl 

eticiently mving rcsearch results into pri dtlCti~l. 

at
F:lexibilityproblcm-silving orieltation are two 
important dimensiots ot the research s'ystem that private 

participatiot can help to improve. Uinbrtuuately. in many 
de(v'lolig coLttCrics, mai ket si/ is Intit large eoltughi to 

attract privatc-sector participatiot. Under these 
circu ist.iances, detutiniigallappropriate pattern fbr this 
participation atid creating incentives itoattract private 
itnterest itt technology dv'tipment activitiesare 
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important policy dimensions fir increasing Che research 
system's eflctiveness. 

The planning and resource allocation mechanism identifies 
the broad problem areas oil which to target the research 

effort, within the system's mandate, the overall research 
policy objectives, and the available resources. This 

decision level is the link between the research system's 

leadership and the country's planning and policy-making 

It is essentially an outward looking activity 
tuwar ',,king explicit to what the research effort 

should contribut agiven planning period. Political.t 

Otisidcratiois and the ittegration of research with other 

pol icy instruments are essential factors in this process. 

The specific characteristics of the operational mechanisms 

and criteria to be used illdeciding amotg program
 
alternatives will vary itt
response to the system's general 
objectives and itt cotIiectiotl with its institutional setting, 
As has bect discussed above. Hlowever, several aspects 
must be considered irrespective of the system's individual 

characteristics. 

Ai eflective platning and resource allocation mechanism 
must bring together the political ditiitsion and the 
systell's clients. No resource allocation system callbe 
intdiepelien tof the political process. Itmust be recognized 
that political considerations will affect not only the overall 
allocation otftnds to research, but it will also play ati
important role itndetermining which programs receive 

tititds.
Priorities at this level should be determined by the 

same process that allocates futds among the other major 

obJectives and co lponents of the coutntry's rural 
' Ptdevelopmentpolicies. This influence is inevitable, but 

piositive, site it will contribute to tacilitatitlg the full 

instgratim t ot resetrch a ctither agriCultural policy 

entt
developmt objectives. It is essential, however, that
J
 

political influencte be kept oiut of those decisioll levels 
where it has no competence: program orientation and the
selection of specific research topics. 

Tihe research system must also have reliable information 

about the problems t acing the cliets of research and the 
scientific feasibility ofeach research alternative. When 
naking reference to the clients of research, we include the 

tarming community, tither agricultural services (with 
CXtClsiOll Occttpying a promient place), consutners, and 

the policy-makers. To move from the broad objectivcs 
resulting from overall allocation decisions to arelevant 
program, it is necessary to identify which are feasible and 
relevant to client ilceds. This can only be done ifthe 



research system is in direct contact with the clients 

themselves sO to assure a perinainet flow and analysis of 

the diffi'rent clienteles' problems and potentials, and if this 

inforimnation is iinturn confrointed with tie system's 

capacity in terms ofits htman resources - level of training 

and areas ofexpertise - and the state of the art in the 

disciplines involved. 

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

devclopmlcit ofla ffective 

agricultural research system inasmall country is the 

potential contlict between research needs and the ailount 

of resources available to iicet those needs. 

The main problem tieii ig tile 

COulitry's size. 
but the relationship is not adirect one. Givein the 

characteristics and location specificityv ofagricultural 

production, soic research capacity is essential in support 

of agrictIltural develop nenit, 

A country's research needs arc ,elted to tile 

no matter how small the 

country mnay be. Smaller countries do not necessarily have 

a siiialler variety ofcrops ill their agricultural production 

mix than larger coontries. Quantities produced will of 

course be less, but not necessarilv tilenutilber of 

production alternatives that shOUld be iicludCd in tile 

agricultural research mix. 

This problem call be coilfirmied by acursory look at the 

situlation ii a fe%.w countries of Widely ditereit size, such as 

tle I)oiinican Republic. Costa Rica. aid Colombia in 

Latin A i cia. and Sri Lanka, langladesh, and India iii 

Asia. There 111a1V the totalbe diftlrences iin mbers of 

products tile'iniclude intheir research mix but there isnot 

iiiuch variation illthe maiJor co,,,poteitis of their research 

programs other than that coming trom agroccological 

di hftrences. Eviii whieii goiIig into tile sialiest size 

category. that o't he island states, such as Fiji iii the South 

lPacific and Jalmaica or Barbados in the Caribbean, we find 

that the nui ber oh crops fbr which research is required is 

likely to be to or miore. 

Aniother imiportant consideration is the relative 
indivisibility of rescarch below acertain iiiniiuii critical 

mass effort. This is a difficult issue to discuss iii general 

terms,but. it cauhe safiely stated that there is a iniuiml 
size research effoirt below which no relevait results can be 

expetted. This effort, which can be equated to a fixedi-cost 

concept, wvill be approximately tile saint throughout a 
wide range of variation iii the area planted to any particular 

crop. The work autd costs required to develop a iiew 

variety or a new cultural practice v'oukl be about the same, 

whether acrop is planted on1io,OOO or iooooo hectares 

In both cases, the basic core ofactivities and expertise 

required will be th- same, and includes information on the 

country's natural resources - soil and water surveys, etc. 
iuiiuiber ofareas such as 

agronomy, plant breeding, pest aid disease control, 
physiology, soils and socioccononlics. 

plus Sonic capacity oilalllillii1,,1 

The size ofa country's core research elfrt is also 

influenced by its climate and other environmental 

characteristics. Tropical agriculture tends to be iore 

diversified than temperate agriculture, and as diversity 

increases, research needs will also increase, if for no other 

reason than the need to replicate experiments and to test 

results illa greater iiniber ofdifferent productioii 

eiinvironminents. So environ.ileit exacerbates the conflict 

between research needs and available resources; most small 

countries in the developing world are located in the tropics. 

Consotnier demands also have ani important impact on 

research needs, and they are not directly related to country 

size. Income and climatic factors will affect diets, but 

whether a country is large or sr-- ill will have little bearing 

on the numbers and types of products included in its diet. 

The need to reduce balance-of-paymncnt deficits and the 

political iiiportance of ood self-sufficiency have made 

iileeting food demand through local prodtlCtion high 

priority iii many,ifiot most. developing countries. This 

increases the pressure on1the iiinber of products a national 

research system must include iniits prograii whether a 

country is large or small. 

Quite apart from research iieeds. the allount ofrcsourccs a 

nation caii devote to agrictilto ralresearch isdetermined by 

its size and the imoportance ofagricultural production 

within its economy. The profitability of investments in 

agricultural research are clearly related to the actual or 

potential ar'a ulanted to acrop.Coisequently. the larger 

the area over ".1hichthe ivw techiologies resuiting frol 

research can be tliffiiscdt, tilelarger the economic returns 

and the larger the economic base to support the research 

ctfort. 

The i uan titative dimitiensiol of the siiallI-coon try conflict 

between resources antd iieeds is ilhficult to assess iingeneral 

terms, because each country is unique. Tie required 

minimum capacity will vary dependiing oii both 

institutinilal and technical issues. The type ofprobleis iii 
need ofresearch and thie possibility of using infiormation 
generated for other purposes or available internationally 

will be important t'actors to consider. This level ofanalysis 

is well bcyoid tie scope of this paper. However, abroad 

estimtate of the magnitude of the conflict betwecii research 
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Table i - Central America and the Caribbean: 
Country-Product Combinations Generating Enough Economic Value to Support a 
Minimum Research Module 

Subregioi/ 
(outIIry , 

Maize 
1 ,, 2... -1%-

Rice 
7"7- 1 '%, 

Cassava 
O. 7",% "-. 

Cotton 
0"'% (7% 1% % 0 

Ieacis 
1%'!,0 -7 1% 2% 0j% 

Potatoes 
0 , 1%I 2% 

(arihbe'aIl 
Barbhados 
C bi 
IDonlilili¢call 

x x x x x x x x 
Rcpublic X X X X X 
Gr jtada 
(;uadelocpe 
(uyana X X X X 
Hlaiti 
Jamlaica 

X X X X X X 

Martinfique 

rrinidlad& "obago 

(Crtr.al.',,m'ri 
Blizeb 
Costa Rica X X X X X 
F1Salvador 
(;uatermaai 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X X X 

X 
X 

Ihonduras, 
Nicaragua 

X X X 
X X X 

X 
X 

X 
X 

X 
X X 

X 
X 

Panama X X X X 

Where "N" tlt ifvAIlIegreaterthatiU.S. S309,000. 

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

Suibrcgiu Maize Rice Cassava Cotton Sorghuai
,oXn trv 1'. I 2,0 1.. "h '., ". 2",,.. 1', l".,I'.. .1 0 7.. 0 75% 2,V, 0 S% ,71'/,. 1%. 21% 

B lltih'nijt ,t x.+x X X X xX xrixX X X X X X 

Dlissau ((;ir.) 
Stluatorial
(;Uihea


G;ambia 

Liberia X X X X X X 
Sierra [mien X X X X 
logo X X X X X X 

C oIlloros 

(Cape Verde 
Retmionv
 

1ast.'l/rifa 

Mauritias 

Sotalia
 

(,, ttr,a ./li,a 
IhBrudi X X X X 
( ;atn 

Rep. (ollgo x x x 
Ralvjld~a X X XSb,101t1l1? 

lhot/waiI.a
 

Nainibia 
Swaziland X X X
Ilesttlt 

Where "x" dtelattC% ifvlluegreater thaiU.S.S 30,ooo. 
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sitattioi, especially at tile 0.5% and i.o% level, where six
needs and potential rcsources is possible. This is through 

and seven cases respectively are viable.
conparing the costs of. !,ypothetical research module for 

Oie product agaiis; the act,,al value of production ofnitiJor 
These results are similar to those of ()rani (1977), who 

fod crops in a numnber ofdeveloping countries. 
analyzed national capahilities for funding research 

on the basis of area of 
Tables I and 2 present the results ofthis comparison on the progranis ot different sizes, 

miium tIoduile production under ditTreint crops rather than on the basis of 
basis ofcost estimated oil tile basis ofti 

value of produictioii.
of four scientist man-years, and support and othi 

expenses for major food crops iii anutiber of'"small 

countries" iiCentral America, the Caribbean and Africa, 

id for three different percentiges ot'valule of production 
IV. SOME POLICY ALTERNATIVES

being allocated to agricultural search: o.5/, 0.75%, Mnd 

1.o%. The detaiils oftlie cost structure otthe mininium
 
Even though there may be no adequate solution to the
 

d tile actual values of production areresearch inodule i 

cointlict between resources and rescarch needs, there are a
 

inluided ill AninieXes I and 2. 

nui tber o:'policy alternatives that can reduce its impact
 

substantially. Through thetit, acountry can etTectively
According to this analysis in Latin America aid tile 

increase the resources available for its research effort and 
Caribbean, of 102 c tilntry-product produictioni 

canl aftect tile nature ofthe research ieeds it nlst attelld to. 
comiibiiiatiois for maize. rice, cassavi, cotton, beans, and 

potatoes, i nolV io cases is the economic base large
 
Before turning to the discussion of sonie of these
 

en ough to support amintunm researchefitrt ifo.5% Of 
alternatives, it isimportant to eiphasize that none ofthel 

the value ofproductio is spent on research. If 
will be relevant in all cases. Although siMall coun tries share 

expenditures are increased by 5o/, to 0.75/,, 14 cases 
a ntumbcr ot very important conini characteristics, they

Would be viable, a1d if I .o% (double tile actual 

cannot be considered to be iotiogenieous. Many factors,


expenditures fbr 1980) is spent, tile miitiniutresearch 

such as level ofeconontic developuten t. cli:iate,


Illodidle could be supported itt 16 cases. The magnitude ot" 

cultural factors
 

the gap implicit in the table is important. At the present 	 geographical location, and historical a!LI 

will differentiate one country from anotlher and ii tutrn tile 
levels ofcx pediture, research ott crucial food crop' such 


as rice atid Illaize calt be s0pported t111V ill a t.W situtatiois relevancy of any particular policy option. A iuniber of
 

rice itt theI )oIinictt Republic. (:uba. (;tLyAI.(,OsL t important general considerations can be ittade however.
 
-

Rici. iaid Pama a, and iaize only il 1:l Salvador alid 

Guatenala. And ito ttITtrv cali support a tininumi 
Ill1OLl11e for beans. another Iproduct ot'\vidcspread 

cotisutiiiptiit it the region. Potato isanother case where Concentration of Efforts to Maximize the 

the .tiute otfproditctiont is not large entmgh to gencratc tile Impact of Available Resources 
resotrces iced.d totsipporta itlinltit ItIodule. WIleti 

tite pottntial resources availalble for research are estimtated Progra i dispersion, duplication, atid research projects not 

at 0.75%, aid I.o%) ofthe value itfproductiot tigures titat. 	 addressing relevant production constraints are the most 

frequent causes of resource wastage. These probleiis areat 50', atid i oo"A, ibove today's a' crage vAluCs, sCeiI to be 

reasonable targct, the picture remains approximately the present iin both sitall and large countries, but their impact 

saltte. with otIly a few Tiew cases becoiing viable - iaize is much more severe itt tile smaller ones. Any research 
lti critical mass ofill I liiduiras. rice ill I laiti. cassava ill Clhibi. cotto it alternative requires acertain lititi 

I Ihiduras, and beats in (tuatctalt and Nicaragua. resources ifit is to protduce resuls. With fewer total 

potato retains , non-viable eflirt event at resources to invest itt research, priority-settitig becomesIResearch t 

tite cornterstone ofa snall-couittry research policy.
these levels. 
Progranm coordination ttnlcatiisttts ;ilt

1 research probleti 

identification ill close contact with the clicuts of researchh['IeAfrican situation is iiot much diffiretit. ()uit of' io 5 

are two other important elements I'Or maximizing the cases cuvering five products (maize, rice. cassava, cotton, 


Aind sorghutim) four combinations ire t'easib' at tile 0..5
%. iipact tifavailable resources.
 

level, to at 0.75'y- at'I
1 

I t at I .o/,. According to thesc
 

figures, not one oftht countries listed could support 	 At tie priority-sttting level, the issue is concentration of 

sorghui researchIat tile dCtitCd tiniiiIIuII level, 011ly out 	 efftort, recognizing that with limited resources titly a
 

limited number ofticeds cali be addressed effictively.
could support ciaize research, anid itt two cases a ttimii iitnitt I 

etl-Ort iii rice would I e viable. II cassava, there is abetter Which alternatives ti ittcl uiIe shtoutld be selected follOwitig 
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tie cottry's overall national and agricultural 
development policy objectives. This, however, is not a 
simple decision-making process, as frequieittlV the 
appropriate organizational framework is lacking and the 
criteria for setting priorities are unclear. Under these 
circumstances, it is important for the research system to 
take the initiative and present the policy decision-making 
levels with prograin alternatives for the use ofpresently 
.Aailable resources, including clear indication ofwhat is 
being left out and what projects will be brought into 
program iinplenicitation ifextra resources become 
available. 

This approach can be an cfl;ctive tool fibr improving the 
links ofagricultt ral research policy-making to economin ic 
develop tcut platiiting and budget determination. At thesamie time, it c,,iigenerate inipo~rtaut iutortation for 

rae litle iton grt i e porantievaluatio n tli 
program monitemringanducalation and can put tle 

additiomal resources fron 
 both donestic and external 

sources. 


Together with the concentration ofMort, the
Togeherwitcotccot rtionittefhit,ith he 

coordination of allpotential providers of research and a

close relationship betwveen reseztrch Jod tccluology 

tr.olisft'r activities can greatly increase tle iittpact oflimiited 
resources. Universities, developet projects, and 
cot motitytorganiations re ofiti overlooked as
 
ilmpotrtant pttit tial prtViders of research support. In 

Iiaov cases, no oile of theni on its own has tle resources 
retlutired to addrcss given research problems; or, .as isoften 
the Case vi thltuiversitiis, they lack the linkages neccssary 
to give their research efflrts aproduction-problemt 
oricntatioin. (Coordiinated research projects fbrcing 
scientists frotI diffcrent institutions to work together to 
planit darry Out experiments and other research 

alctivitics can help inthese situations. Close interactions 

between research, exteiisioi, ani clients is essential fr 

f ttcisi g research prjccts oinsignificant prodUctitiotteu 

problemis. ()in-f'rm testing as an itegral componet ofthe 
research process can cnhiutc this interaction and can 
i-iIit te a rapid di fltsiin ofrtsta ri restiIts. Asuccessfull~wiliiiitpliarasid 


CxVinmple OItow this Ca11bt achievCd is the case of the 
Istitutt de Citicii. yTeci ologias Agricolas (ICTA) in 
Guatema where, thtrtigh close collaboration with 

pteratimg ft rmcrs. the research system has been able it) 
hstVCant i,jr inp tott the etiuitry's ftiod produictiot, 

Increasing National Research Capacities 
through Donor Assistance 

I )ontr assistance is one of the most important resources 
available to a sniall-country research effort. Extenial 

resources can contribute not only by directly adding to 
national research budgets but also indirectly through the 
need to generate counterpart funding and by broadening 
the base of political support for agricultural research. In 
many cases, the possibility ofgenerating much-needed 
foreign exchange resources through agricultural research 
projects will bring the support ofgroups and sectors of 
government that otherwise would not see the importance 
ofor be interested in agricultural research. There are, 
however, some hazards in tie extcnsive use ofexternal and 
donor assistance to support national research programs. 
Small countries are particularly at risk because of the 
greater relative importance of external sources in the total 
available resources. 

One problem is the impact of overrelmance on etenalOepolmi h matooerlac netra
 
;assistance on program orientation and the long-tern 
stability of the research effort. External sources tend to rely 
too heavily on the project approach. Well-defined projectscan be very effective in bringing concentration ofefforts 
and high impact results bitt, at the same time, the project 
system lends itself to program fragmentation when mianydi vidual projects aire independently negotiated with
 
ifdiridut assista eources. T eeiays with
 
different assistance sources. This is especially SO tader tile
weak mtanageieit conditions ofmany of the developing 
couttries' research systems. Under these circumstances, 
there is a strong chance that the result will be acollection of 

loosely linked cflhrts aid no cotereit national strategy. 

The effects ofabrupt adjustmteints resulting from changes 
in donors' priorities are also important for program 
continuity and long-term system development, especially 
since domestic support is inmany cases highly unstable. 

Taking iiitiative for the developitieit of adonor 
coord intation tecaist appears to beantessit tial element 
oftle agriculural research policy ifa sall developig 

A nhalrn a te tii a s e e o n g 

country. An alteriative in this setse is the creatiot ofa 
cotitry-level research support group bringing togethcr all 
doitor sources intcrestcd in assisting the country, withtiIting-terni itretls aittirgoals.ands(lit tfte 
emphasis onlong-term needs and goals and ontie 

incremental steps required for implementation. The 
development ofsuch a group and plan may prove to be a 
high-pay-off move, both for receiving COLt:itries and 
donors. For the recipient, it cvi bea very effective way ofachieving thie mieledecoitccutration ofe(Trts continuity 

ofsupport, and reducing administrative costs and 
Imanagemienit ofextemal-rcsource workload. For the 
donor, it can reduce the costs ofproject searching and 
increase the return ot their investments by complemncuutig 
aid supplntemnting one another and the national program, 
rather than wastefully competing for "good investntt 
opportunities". 
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Reducing Domestic Research Needs by 	 inforiiation-sharing and cooperative research schemes 
involving small cottries have been implemented.International Cooperation 

Applied agricultural research ishighly location specific. 
But no country need undertake on its own all of tihe 

research needed for meeting the requirements ofits 
agricultral development. Generally, as we move front 

applied to basic research, location specificity diminishes 
ild, consequlently, transterability increases, opening the 
possibility fir acountry to bcnefit frm research 
condu cted in others or at the international level. Every 
national agricultural research system should be viewed as 
part ofa world complex of research institutions and 
activities all contributing to and benefitting fron a 
common pool of infoirmation and knowledge. 

The transf'erability ofresearch results does not imply that a 

couintry Caln do awav with all of its research needs. At the 

very least, acountry itust hiave the ability to screen and 

iterpret inforiiationi froit other sources titd idapt 

mported knowledge to its local conditions. But 

transferabilitV does opet titnuber ofopportuuities for.t 

redticing research needs through itformtation exchange 
.tnd cooperative research scheles. Tli potential, 
however, isnot the sam tefr all countries. Couttries ill 

temperate regions will have a larger pool of knowledge and 

tetlitohogiCs to draw upont thai|thIose located ill tile 

tropics. At the sane litte. sulli cOtlitrics sharing 
characteristics with larger nitghbors, or thatare part of 

relatively hoinogencotus regions, will benefit more front 
borrowing atid will have bttter opportunities for 

firmatit sharing and cooperation than those int 
relatively isolated situations, 

The nature otrthe agricultural product Mix will also atlect 

the extent to which acountry call benefit front borrowing. 

[i products such as te cereals or those tropical crops, such 

as cassava, that are studied by the itnteriational centtrs. 
borrowing will bca inure relevant strategy than it tile case 

oftltost' prodlets that havt reetiVed little attention froit 

the international system, sutch as plantain. taro, or tropical 
fruits. 

It terms of policy decision-iraking. the critical isstuts art 

what restarch to Io doMesticaIlly tr what research to 
rely ott borrowitig or 

.nd
arid ti develop ilt 

instruntits and tttclianisnis for taicilitating the interaction 

between the nation dIsystem til the sources ofinthiratiti 
outside the coiri ry. I)ill .reiit jirinats ofbilateral 
cooperation, itcltditrig the expatriate staffsysten have 
been and art used exttnsivtlv to help stItall dvelIopittg 
cotintrics access aiit rtseresearch results aid technological 

intIintation generated for other contexts. At the sari 
time, over the last 20-25 years tmber of very important 

The network of International Agricultural Research 
Centers (IARCs) ofthe Consultative Group for 
International Agricultoral Research (C(;IAR) and other 
international research centers such as ICIPE inAfrica, 

CATI E in Central America, and AVRI )C in Asia, are 
probably tile niost important of these schemes. Because of 

the crops and range of problems they address and because 
of their concenitration in the tropics, the international 
centers are an istitutional innovation of great significance 
for the sitall developing country. Active participation in 
the IA RCs' networking activities and CfIective use of the 

centers' national rcser,'h support services represent 
practical alternatives for a;itsii;ng national programs to 

concentrate their limited resources ott the technology 

applicationl ed of the research chain. A policy ofactive 

interaction of national scientists with iritenational centers' 

personnel, in the countries thenselvesand at tile centers 

through their training progratms, can greatly contribute to 

the floow' of relevant infortmation. 

I)iflfercit foris ofitorizontal cootperationiare also being 
Used to increase the scope of national agricultural research 

systems, either through the exchange of infirmation and/ 

or the coordi iation allid prorotion of certain types of 

research. Bringing togelther countries with con:tnon 
probleis titd charatcteristics, tltes' ittcclattistils Ielp avoid 

wastefil duplicatiot and allow the specializationi of 
resources atid agreater econorie base to support certain 
types of research that io participating cotitry ot its owi 

coUld afford, ly pooling the strengths of each national 

progran, they may be able to develop aresearch program 

ofconsidlrablt' strength. 

( C)N()SU I and PR EC(C)I )EIPA itt Latin Aierica are two 

examples of successtl regional cooperation. Each has its 

particular characteristics and e.icli illustrates dtie diflerctt 

situations in which horizontal cooperation can be used. 

C)N()SI fR isessentially aloose coordination atd 
infiormation exchange itechanistr inwhich each country 
maitains executive responsibility aitd prograrn 
itdeperdtec'. It is 6i0UsCd 0n five coitirtotdities: wheat, 

taize. sorghti,mnitpcratiur. soybeans, aind beef cattle. It includes the 

six countries itt the southern tip tfSouth America: Chile, 
Argentina. Uruguay, Brazil, Paraguay. and Ihlivia. Its 
ill lii componnts are aCrop research intorniation system, 
training, atnd stafft'CxCtaigC. Leadership for the ditheretit 
progratm CopOncts isdivided arottg the ctinttrics, 
accordiig to their relative strengths. Budget support 

conties from the countries and the Ihterainerican 
I)evelopnieit Iank (ll)lI). Adliinistrative responsibilities 
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lie with the Interamnerican Institute for Cooperation on 
Agriculture (IICA). The program is now completing its 
first phase ofoperation and has been renewed for a second 
period. 

Initial evaluations idCtify the (X)NOSUR expeie.ince as 
one showving high benefit-cost ratios for all par ties 
involved,and as an ef!iective way to exploit the region's 
characteristics to fturther cooperation on a number of 
products ofcrucial importance to the entire region. 

PR C( )I)EPA represents another successful expericnce. 
Its chractcristics, however, arc significantly diftirent 
fromii those of('N()SUR. PRE(OI)EIC A concentrates 
on just oie product - potattcs -aid full program 
coordination and promotion of rcscarch is the main 
straitegy ofthe program. Participants are Panlama, Costa 
Rica, Nicaragua, IIoniiur.as, El Salvador, Guatemala, 
Mexico, Cuba, tileI )oliuiicatil Republic. and the 
IltCeriatioial Potato Center (CIP).The prograni is 
ti iinlccd by the Swiss I )evelopmcnt Cooperation Progran 
and the pIrticipatinlg couitrics. Administrative 
responsibilities lie with CIPIald the countries thcnisclvcs. 

it' grouOp. (,il\ Mexico has the abilityto support a fhll 
research progri. lhrough .i Coiil111ion prograni amiti 
selective lcadership, with each cotutry ;Issulliig 
rtspoisibility for aparticular rcsearch arca, the haidicap of 
size If beeii reniovcd, and progress has been made iii 
crucial are.s, such as secd iproduction and plant protection. 

(C )N( )SUR ail PREC()I )EI'A rcpreseint two 
alternativts fior horizontal cooperatitoii: loose cooperation 
or strict programu coordination with division oflabor, 
Wlic the group illcludes large anI small couitrits or the 
protduts iii'v Cd rte of great import lcc to tilenational 
ccnomics,the ()N()SUR imltlcIC would appear to be 
the more efcctivi appro;ich. Inregions of'snill countries 
or indc.;iug with products offlcs. relative ilmportance, the 
PIR EC( )I)EPA 11iOtleCwouilt btprcfrretl. 

FiinalIy, I would like to point out that horizontal or regional 
coop'ratioi shclcies may substauntially increase the 
ciatacity
of the countries illvolvcd to take advantage of tli 
IA R( s' rcsourccs. By comiig together, the countries can 
mak' astrougcr isc' for spcitiic dciands oilthe 
int.rnatioiial centers. PI,EC( )I)EPA has brought CIP's 
attentiol to a region %\'hereintlividual c ulntrv-ccmiter 
linkaigcs would IraV' bc) basis ofdifficrlt tojUstif, on teile 
each cointrv's own potato production situation. The 

potitiall of'tlie CX )N()SU model as an outreach 
mccllainism t')r the increasingthe IARs is reflected ill 
attcition it has recciveid firolnCIAT and CIMMYT, and ill 
theict that these ceintcrs are tOrmnally involved iu 
dtvclping asimilar program for tine Anlan region. 

V. SUMMARY AND FINAL 
CONSIDERATIONS 

We have attempted to describe the principal components 
ofa national agricultural research policy and relate them to 
the situation of the small developing countries. In doing 
so, the importance ofproperly defined objectives, tile 
nature ofthe issues, the process behind determining how 
tmuch to invest inresearch, and the research system's 
institutional setting planning niechanism were discussed in 
their role as agricultural research policy insmtnients. 
Wherever relevant, alternative approacles and the factors 
affecting them were also presented. 

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

lBecause of the nature ofagricultural production, 
enviroimental characteristics, consumer dcmands, and 
political considerations, small countries face research iieeds 
quite similar to those oflarger countries. But, ifresearch is 
to be successful, certain minnimum standards of 
professional expertise must b. met. Without them, useful 
results are unlikely and resource, are wasted. 

Finally, several policy alternatives were discussed. Small 
countries tiust iiake the best use of national and 
international resources. Research efforts must be brought 
into focus and more closely tietd to extemsion, to increase 
relevance antd applicability of research results. I)onor 
assistance niust be coordinated. But the most significant 
and potCutial ly useful alternative for siiall countries is 
better ant more effective use of intenational cooperation. 

Bringing countries together enlarges the economic 
support base, offers hope for otherwise insoluble 
problems, and makcs the most ofeach small nation's 
particular research strength. 

The policy alternatives iientincd above have been 
presented in general terms. The issues discussed to not 
represent an exhaustive treatneut. Iliconsidering 
applications, it would be necessary to rediscuss thcir 
validity under tit characteristics ofeach particular 

situation. In this seise, how to concentrate efjfirts without 
loosing political support; the viability ofestablishing 
doior coordination schecmcs; and how to prevent 
intertnational cooperation from iistorting national 
priorities appear to bterclevait areas of inquiry. 
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Annex I 

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

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

A. 	 Persone'l 

4 chief researchers, M.S. or PIli.l). 173,000
 
3 person/years in plant breeding, agronomy, and pest & disease control,
 
and i person/year equivalent in sociocconoinics and other specializations,
 
according to rcquireients (soils, physiology,, etc.)
 
Total cost per person/year US$ 20,000 80,000
 

2. 	8 specialists, university graduates.
 
Total cost per person/year US$ 8,500 68,ooo
 

3. 	Training 25,000
 
Calculated on the basis of2x rate of retention; total rotation every
 
20 years; cost of USS 70-000 per PhI). (M.S. 6o%)
 

Total annual cost for apermanent team ofz Ph.D. and 2 M.S.
 
(approximately).
 
Also includes short-term training.
 

II. 	 Strices and ,natrials 

(alculated as 12.5% of direct costs. 	 27,000 

C2. 15quiptolt 

CalctIlatCd as 7.5/, of direct costs. 	 16,ooo 

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

A. 	 Personol 56.ooo
 
6o% of general and adiinistrative costs.
 

13. Services i,,I materials 	 23,000 
25'/o of general and administrative costs. 

C. 	 Iti'estineuts and equipllseft 14,000
 
15%, of general adiniuistrative costs.
 

TOTAL BUDGET 	 309,000 

IPercent sumininary by broad budgetary iteins:
%A. 	 lPrstiti,'l- 72,.5 ' 

B. 	 ,Servicesand nsatrials 17.5% 
C. 	 F111,Iip14,It zo.0%, 

iiti 	 i .mc., wcr , a guidddite fIor dctersinng ilicpercent oeadst tde usIing ihe budgciury %rtoure of ihk hmtcrimaiitmil agricuhtuiral r,.arch crtcrsa%. 

tem if cf ctdsitrc.
 

48 



Annex II 

Table 2. 1 - Central America and Selected Countries of the Caribbean Region: 
Average Value of Production 1979-81 by Crop (in IooO's U.S. dollars) 

Laid Area 
Subregion/
(C)Itl2ry 

Iernanen 
Crop& Arable Maize [ice Cassava Cottol [e)nals Potatoes 

(ill ooo's hIa) 

(i980) (Average 
Caribbea 1979-4 1only) 
llarbados 33 248.0 - 10.6 - -

CUI 3,200 11,780.0 1998,78.6 35853.0 5,854.0 16,107.0 25,629.6 

l)ouiliticall
Repulblic 1.230 .69H.o 168,790.6 14.794.6 10.573.3 26,774.0 2,190.3 

(;rewada 14 120.51 - - - - -

;uadloupe 49 - - 110.6 

Guyana 380 33.6 118967.0 - - -

I liti 8)0 22.225.0 41,237.0 27,974.6 9,595.6 19,806.0 999.0 

.Illuica 265 703.6 884.0 2,55o.6 - - 2,232.6 

Marti26 6 - - 05.5 - -

Triidad & Tobago I58 620.0 7,337.3 553.3 - -

C:,,t,l .41riI 
Beliz 32 2,202.6 3,114.3 - - 619.5 -

(Cot.j Ifica 490 9,791.0 83.01,7.3 1,871.0 24,815.6 7,158.5 3,048.6 

l Salvador 725 63,448.0 23.651,0 2,.360.0 327.351.6 26,708.5 6W8.6 

(,t.lan,l.li 1,834 125,731.0 17,1I9.6 885.3 873-528.6 50,937.5 4,474.0 

IIonduri. 1.757 42,483.3 14,090.3 885.3 44,048.. 22,853.0 555.0 

Nic.ragua I,3 16 26,974.6 22,977.3 2,826.o 402,079.0 31,384.5 222.0 

I}'.niillla 574 8,030.3 72,418.6 4,514.6 - 2,546.5 1,336. 3 

Average 2W79-80 oJly% 
Average 198o-82 oiNly 
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Annex II 

Table 2.2 - Central America and Selected Countries of the Caribbean: 
Percentage Values of Average Value of Production 1979-81 by Crop 
(in looO's U.S. dollars) 

Cotton eans++ PotatoeslCC Cas++avaSidiregion/ M.ie 
7'., ,,.. i9"; 0 71".,, 4 1'!;- 0 5% 0.71'%' 41% 0.5'M- 0,75%, I%% , '. 0 75!,Cou ntrv o4 i. 0 7j4.4 I.. 4", o 

59 9 24 449 $1.5 40.4 12o.1 161.1 1 28.. 19-)2.2 256.3117I' 9 99 4 144-MI 19014h 179 .2491 '0 Im i SS 4 

I )nooilillt,All 

79., 405.7 133.9 24':9 267.7 16.4 21.9I1440141h 294 4-.7 4449 1 2(4 1(49744 749 1) 447.9 42.940.1) 

11.44.444 06 0.4 0.2 

(4 14.1V.17 2, .3 4.94 
N 

892. 1IS) 774 

1.444 III I e-67 22. 2(,.2. 30).3 442.4 119.-) 20)4.A 2749.7 32.9 49.2- 954.9 149.0 Z23.5 29H9.1 4.9 7.5 9.9 

344I1i 7.) 4.4 6.,e. 9 4.19 44).1 2". -- -- - - -- -- -5.7 9.5 11.3 

St t'4il1j44 
4. - - - --- -- -- 4 ON 1.4 

I r 4. I ' I 1.31 4.7 (.2 346.7 150 7 4 2. 4. 45, 

44)4 

( It-, 4.94) 71 4 )794 441 I 442=44 ,4542 414 140 IN7 124.1 IM, I4 249.2 3.9. 53.7 71.6 15.2 22.9 30.5 

.4 4 492 177 4 244 1 11. 17.7 25 A 4 2414.4 527J. 1.43.4 2w , 267.0 3.1 4.6 6.2 

I44 I 0 i 1 22.0 1" 4 4 4)-I -- - -- - 3. 4.7 (.2 - - -

I4J4 , 

(I.4t,'I9I..I 62S 7 '424 I427 I S s 12s N 171 4 4 h6 9.4) 

11 'S. .h4,-r 117.2 47S -) 

V-74.1.M 9735.5 2547 092.44 54)4 22.4 33.6 44.7 

7o4 444I4 44 4 (44 4 22) 2 450.4 440 14 14.4 171.4 221r5 2.9 4 .2 j.6
Ilhwi44hI4I 242 4 4494 4249 

N .. ,44 1144 242 4 2,44" 114) I - 2299 14 212 2445 20410444440.41 464209 1569 2354 341.9 1.4 1.7 2.2 

4) 4442 s4o 1 44421 4.4 1 7-42 224( ) 44.1 - - 1-2.7 W4.4 25.4 6.7 10.0 13.3 
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Annex II 

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

Subrcgion/
Country 

Land Arc, 
Pcrmanent 

Crop & Aribie 
(i1IoooN 112) 

Mile llicc Cassva Cotton Sorghum 

It'-st. riA (/ 198o) 
Blei 1.793 41,6660 6,004.0 98,056.0 42.164.0 9,0 .6 

Ii%%.ILI((;lin.) '85 412 0 10.927.0 - - 563.6 

Equ.atorm.s (;uilca 2.0 - - 5,854.3 - -

[;,iniibii 270 1,455.0 12,169.3 774.6 3,902.6 

Liberm 371 - 97.643.0 33,640.0 - _ 

Sivrr. [ conc 1.766 1.617.3 194,243.0 10,110.0 - 1,334.6 

logo 1.720 18.545.3 8,744.6 50.104.. 35,055.3 

(iomioros 91 620.0 5.726.6 9.535.6 -

(ap cVerde 40 463.6 - 664.0 -

RemolilitI 52 1.779.6 - 442.6 -

Ilat.lii,, 

Mairlls 107 167.6 - - -

somjalia 1.066 13.88.6 1,829.3 3,530.3 9.189.3 17,598.0 

.1ma.f!ri, a 

lHurun,di 1.305 16,940.0 3,558.6 130,783.3 13,092.0 11,346.6 

ib452 1121.3 417.0 11.268.3 - -

Pep. (Cog, 6A.) 1,768.6 I '.66-.0 58,082.0 - _ 

975 10,2.j.3 1.701.0 31,659 I - 20,586.3 

S.:os 'tolle 36 124.0 - 323.0 - -

Suth .Ati. 

IIot%.%.Im 1.16o 1.235.6 - - 5.854.0 3,269.o 

Namibi 657 4,331.6 - - - 321.6 

292 14-920.3 - - - 8,1()6.0 

204 1(,330.6 2,085.0 - 58.065.0 206.6 
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Annex II 

Table 2.4 - Selected Countries in Africa: 
Percentage Values of Average Value of Production 1979-81 by Crop 
(in ooo's U.S. dollars) 

Subrcguom/ Mmi,,a Rtice CA,,va Cotcon Sorghum 
,C,illf 0 16% 0 7% 12h 0.5%- 70.7% 1% 0% 0.75% I% 0 5% 0.75% 1% 0.5% 0.75% I/ 

Ht2222 206.3 312 1 4167 30.0 410 tO 49.3 733.4 960.7 20.6 316.2 421.6 43.5 68.2 90.9 

1"Jil ((;ll1 2. 3.1 41 146 62.0 29).3 - ------------ 2,8 4.2 

E1 .2,mtornil(umcA-- - -- -- - 21). 439 53,5 . . . . . . 

(;,t2 iJ 7.3 20g 146 62 A 94.3 21i.7 39 5.6 7.7 19 S 21),3 J9, - - -

|2IC21.2 - 48X- 732.3 176.4 66.2 252.3 3364 . . . . . . 

Sic Ici 6.1 1..1 16'. 9171.2 14566X 1942.4 S06 75.6 101.1 - - - 6.7 0.0 13.3 

l'go 92.7 1.9 1 I63 41.7 65.6 67.4 2 0.1 37.6 301 0 175.3 261.9 350.6 - - -

(3r 12 4.7 62 26s6 42.9 17.3 477 71. 95.4 - . . . . 

(ipc Verdc 2.3 3.1 4.6 - - - 3.3 30 6.6 . . . . . . 

gj .3j 17 - - - . 3.3 4.4 . . . . . . 

.itlrO.M 1.3 2.7 . . . . . . . . . . . . 

c0Il.II.1 (N9.4 104.2 I3iq 911 13.7 26.3 17.7 26.3 35.3 45.9 69.9 91.9 6.0 132.0 1760 

2 .2m2,d .42,, 

ilio ll M4.7 227.1 1194 17.6 26.7 JS.6 633.) 909 1307. 65.3 961.2 230.9 56.7 5.2 113.3j 

, 336 64 11.2 2.2 J.2 4.2 56.3 84.6 I12+77 ... 

W,+ ( rcigc X. 23.3 17.7 6.3 I2.5 26.7 21J.4 433.6 360 8. . . . . . . 

11" 11d.1 323 76.9 202.3 . 2.9 17.0 236.3 367.4 516.6 - - - 102.9 154.4 205.9 

. I ,IIC221 1 06 0.9 1.2 - - - 1.6 2.4 3.2 . . . . . . 

..'wh 16"'1.. 

Iht2Sx.m 6. 9.3 224 - - - ------- 29.3 43.9 58.5 18.1 27.2 32.7 

N.in.t '1.7 32 3 43.3 -- ------------- - .6I 2.4 3.2 

3c2th,i1.7 773 103.3 10.4 t.6 2o. - - - 290.3 435.5 580.7 1.0 1.5 2.1 
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RESEARCH POLICY LINKAGES:
 

A CASE IN DEVELOPED COUNTRIES
 

D. De Zeeuw
 

Ministry of Agriculture and Fisheries
 
The Hague, Netherlands
 

INTRODUCTION 

The Netherlands never has had an independent agricultural 
research policy, and it is my sincere hope that my country 
will stay in this blessed state as long as the sea level allows 
Ltsto exist. What we have, however, and have had for 
mllore than a hundred years, is a governmcnt agricultural 
policy. Research has always beeo part ofthispolicy, but 
never in all these hundred years have our research 
mandarins felan urge to establish an independent 
agricultural research policy. I agree with them. 

Man has always explored the natutral world, in order to 
uni derstand it better, in order to enhance his chances of 
survival. indl iin Our modern dayorder to improve his life. 
division of labor has delegated exploration of the natural 
world to proitcssioials. and now pro('essional scientists 
hav' to perform the same role fior society as a whole. Not 
ijustorder to improve their own lives,inl but co improve the 


society or its colmunities, business or otherwise, of 

which they are members. 


A society or colmtuity that delegates the exploration of 
the natural world to experts does so with a certain purpose 
iii mind.and thispunrpose dIterniiines the direction of any 

iumber ofoti-research ancillary activities.
So scientific 
research is only one ofmany diflerct kinds of 
interdependent liiian acivities, all harnessed inian effort 

to aIthicvc a specific or a wide complex of ends and 
purposes.This is tileway it is iii I )utch agriculture. 

We watilt to feed our populationi we want to export our 
produicts, nid illdOiiig so, we would like to make soie 
nitOnicy too. For this reason, our goveniment has an 
agricultural policy, not a separate policy for agriCtiltural 
research. 

I owever, if those of iswho have a special responsibility 
fr organizing antd leadilig agricultural research want to 
talk aboIt h1ow they go about doing their jobs, and if they 

want to call this "agricultural research policy," it isalright 
with te, as long as you, and they, do not forget my 
reservation. Not having al independent agricultural 
research policy is one ofthe reasons. Ithink, for the success 
ofl)utch agriculttre. 

GENERAL BACKGROUND
 

We foitnded our first university in 1575, and ever since, the 
l)ttch government has been committed to science. 
However, for reasons that are beyond my comprehension, 
most present day students of science policy state that 
I)utch science policy started in tilei96os, after OECI's 
Harvey Brooks told LISto start. So we'll take it from there. 

First, Parlianent established by law tileScientific Advisory 
Council. The council reports to tilegovernment; its 
reports are istually made public. On the whole, the council 
has perforned well, advising on the division ofthe science 
bUdget, pointing out weaknesses, and stimulating new 
dcvelopnents. Tile couticil is independent, certainly does 
not act as a spokesnan for the scien rlc comi munity, but it 
doe; have akot eye folthe possibilities ofscientific 
research, and it has always sympathized with the views of 
those mneibers of the scientific commnunity who try to 
keep I)Utel science ulp to international standards. 

Besides the council, wc have a minister of science and 
education. At the beginning ofthe 1970s, the cabinet was 
enilarged with a new minister, responsible fir science 
policy at the national level. Aiid I am sorry to say that ever 
since, tileI )utClh science budget has been in steady decline. 
In fact. once ranked aninong the big spenders iii the science 
lcagte, the I)utch scieice butdget per capita is now among 
the lowest in tileihustrialized world. Furthermore, the 
economic recession has forced the government to apply 
major cuts iingeneral government spending, with the 
restlt that our budget for agricultural research will 
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diminish by at least io,, over the next fiw years. We feel 
very strongly about this, becatlse I)utch agriculure 

- primary production and agribusiness - is one of the very 

few sectors of the economy that is still profitable. Of 

course, the government faces enormous difficulties, and 
we feel confident that once the budget is balanced the 

government will start to invest in science again, but until 

then, we have to hope that Ioreign competitiol will not get 

too tLr ahead ofii,. Today, the minister ofscience and 

education is again, just as in the period bel'ore 1970. our 
science policy minister, coordinatilig tie research activitics 

ofall other ministers, and responsible for the quality of the 

I)utch research etiOrt iii general. The coordination task 
ifnot impossible. One of theproved to be very difficult, 

reasons is the gap that exists bctw'en the minister's 

position and tie position of the science consumer. 

The minister ofscience policy does not primarily take ideas 

fironthe market, the public or iiidtustry, nor from social 
institutiots, but mainly frorm desk studies, which 

generally are not rooted ill society itself. Furtheritiore, the 

I)LtCl character being what it is,means that everyone does 
not like initegratcd or overall approaches. The I itch keep 
midilig their own business, 

\e to tirtlike t boast - the agricultoral cmloliilrrity 

chrtaiclv has its fults - brut there is one colnillo l 

characteristic i I )utcli agriculture that his aitremneiidously 

iineficial intllueic oi its econiic pcrtiiriaice, and that 

is the coimmoin tendhenicy and will to ooperate. Therefore. 

we teelthat a rirore cooperative attitude towards other 

governiment departments WotlId greatly increase the 

usefuhCess (if the department (if'science policy. As 

iieiiibers oftie agricultural community. we have alway 

tried to cooperate with the science policy minister and his 

stat especially whiei wC expected a profit. But there are 
oilly a few foirmal linkages, uder the auspices of the 

minister for science policy, betwecii agricultural research 

ilistitutltions aid non-agriculturd research institutions. 

Agricultural research is vcry imiuch oii its own, as is the 

agricultural community.We do tnt like it this way, but I 
believe it is a c{liiriii1i1 cultural phiciitiietio iii the
iieusti aw omorld. d ntryThereisi gapbetwi cnitan i 
Itisnestrial
incrht. There is a gap between city and country.
It is very interesting to ,te thlr todav's newspapers, 

which lsed to depict fairmers as ioakward aid grumbling 
halfWits, guilty of the rape lit'litirbeautiful contit ryside, 

have di scovercd that the co)untryside is plpulated by 

highly skilled entrepreneurs,isinlg aLvatucCd eCitioohgy, 

amd selling their products all oiver the world. This 

newspaper coverage is ieant tlset an example to 
illdustry. So maybe time gap is closing. 

DUTCH AGRICULTURAL 
RESEARCH
 

lfore we get into today's main topic, we have to clarify 

some points about l)utch agricultural research. I will not 

tell you why we have research at all, because the reason is 

self-evident. The question is what research do we have, 

aind what dtowc leave to athers? We may be a rich country 

by international standards, but weare also asmall coultry, 

so we have to limit our choice of research subjects. The 

first implicit decision we made years ago is not to duplicate 

research and developnicnt already being carried out by 

private enterprise. By hindsight, the majority of 
iinovatiols that wsere generally considered to have been 

decisive for the shape ofmodern agriculture, have come 

fron industry and other forms ofprivate enterprise. Farm 

machinery, the internal combustion engine, electricity as a 

power source,agricultural chemicals, microprocessors 
and colmputers have all originated inl industry. Farm 

cooperatives, public sale offarni products,joint marketing 
organizations, agricultural banking, farmers' 

organizations, all ofgreat social and economic importance, 

are products ofprivate enterprise. So, there exist vast areas 
of research and development we never enter, and I believe 
it is the same inimost other countries. We do, however, and 

in this we are not unique, occupy ourselves with the 
inWiplementation on the farm level of innovations that have 
originated elsewhere. Next, we long ago made the 
decision, also implicit, not to channel iajor ant nts of 

our restricted budget into subjects that cannot be expected 

to be applied at the farm level within aperiod of,say, to to 

15 years. If these subjects arc studied elsewhere in the 

scientific world, be it national or inteniational, we cointent 

ourselves with asnall scale iiivolvciiient illorder to stay ill 

the picture. Our experts arc oti stand-by. We cannot 

afford, for instance, to spend tells ofmillions of )utch 
guilders ayear on photosynthesis alone, iiuch as we might 

like to do so. 

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

I think, makes good sense. 

Ti 
This policy still leaves LIswith a broad spectruin of 
disciplines and subjects ranging from soil fertility to plant
breeding. 

Iilour year-to-year management, but also itt our day-to

day management, we have tt)make dhecisions about these 

subjects. We have to decide what scientific disciplines to 

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

proigrams should be devoted to. 



Howe do we arrive at our decisions? 

I)ecision-making is adyllalllic social process, anld all ever 

continuing process, and if we try to pinpoint highlights of 

the process, or if we try to idcntify persons or bodies that 

seemn to hold key positions in tile process, we most 

certainly distort reality. By hindsight, so called 

"decisions" may hlk like conscious and explicit acts of
 
vill ofonly a few very inportant individuals, but ill 


reality, stich decisions are hardly ever taken. We always
 
scckci st.505prat kill a ficd ~agricu
atil wseek conlsensuis, and we practically ,lways find it. 

Why do people ic tile Nethcrlands fccl that bIlancing tile 

btudgct iUldgctting businiess oit its Ic'Magain ight to be tit 

i. ajo r goals of givcrnntient policy? They did not think so 

live %'Carsago, id they tLIOn.t think so nowvbecause tittlctinind, 
go\vernmcrent has told theo to . The goernenlt has, 

buht iber,n thindependntr oectisitn N o libitt has t its been ,c indcpendet dlcision? No, 

governtcit tould hlve done otherwise. It is tie same way 

with ,agricultural policy. ()lie ccornig you wake tPtland 

VOil re.lizc that there is ageneral fccling ill tie igricultc rl 
comtunl ity that sonme hitherto unkitowtn problem should 

bt tackled. SO yOl tackle it. You catt hardly do .Ilthing 

else; it is tilt logical thing dit. ( f t'oursc, there arc 

exceptions, but I think one shoth be very ciretl to 
idcntifl this person or that body ats the origin oftt 

decisioni." [hings simply dio not \%ork this w\av. 

)ur research institutions, our .agriulturalexpcrimentct 

stitttins, our agricultiral research u:ivcrsity, are all 
intorporattcd in .ti cxtensive network oftornal atl 
infi lrct.t I cneitis. This network is sol closely knit. and 
tit flow ofinttrnt atiot through it is so intricate, that it 
reail]% defits dcscriptimi. I liaving said this, I Will icOw set 
olut to describe it. 

THE AGRICULTURAL 
INFRASTRUCTURE 

I havc .lready ed to i iuntbcr ofcsstiitil factsot fatit 
about the )utch agricultural cociiiiiictlity. We sitnttitarize: 

" We dio not have .in independent agrictiltural research 
policy; 

" lhe .igricultural cimtmunity and agricultural research 
.ire very itth olil their owun. Wc arc nlot isolatcd 
CnpletlyiCIt, ieassire tot felalld let Outhat We do0 

locly, bllt \'e tedt o nmii t r \ busintss, we try tol
ctriw 
finld "int-hist sCllitiltls; 

" Ii agriclture, thI .', exists i strong traditintiof 

couper.ation; 

* 	 I)itch agricultural cnareprencurs are highly skilled and 
they use tile latest tch,,,liogy; 

* 	 Ill spite ofthe recession, agriculture is still profitable
 
(although I have tt Cinichasize that the average taric
 
incon is still below standard):
 

*V"We onily take tp research subects if we cannot lCave
 
them to others.
 

It is my beliefthat the key to the economic success of our 

ltural entcrprise as a wvhole lics in tlic highly
competitive nature of'the I)utch farm population. Our 
arincrs want to be independent and stay ill busincss, so 

they try their utmost to pro(uccc nore, to lower 
pt OucLitti cst!;. ad to improve the quality of tleir 
pro:!ucts. Th y have dCvClopcd akeen sense for constumcr 

anl they react very quickly to changes ill tie 
nmarket. Here we havc classical cxanplcs of market-pnll ill 
innovaition. Ill soic cases this pull is really so strong - illtgreciihose horticulture fo(r instance - that farnmers almost 
literally pull prelincinary results (ioitof our scientists hands 
alld start experimncetilig (il their own. ifthey hear about 
developments abroad, they at oncc coic anld ask \vhy wc 
arc 1n0t doig sOnleticilg about them. Still, many fariming 
falciilies exist on a low subsistenct level, and ifyou are vcry 
colt blthcte abtt it you iavc to cticdt that this ians 
thirc arc too iany flircts icctle Nctherlaids. Iut this fact 
tics lt scctci tl siarpen rivalry anonig I )tctcl f£crntirs. 
oi the contrary, they try to cooperate even more ill a 
tiic rtctl atti[ti to b[cat fbrcigin con ipctititi. 

Our farmers' skill in farn nmanageent and ill the use of 
Modern tcnihllOgy tpniLs to a large extent onitwo 
factors. First, thie imajority iofotr farners leani their 
proftession ill one ofthe inauy kindsofagricultural sclhools. 
We have educational institutions at all levels ofschooling 
after primary school, up to university level. Iccthc second 

place, after they have left school, farcmers find avast 
amount of speciaIizctL ill fortatioini at their disposal, 
ranging fromc Journals and magazines, salesicen and fairs, 
to highly spcCiali7Cd extension services. 

The I)epartment ofAgriculture and Fisheries is very 
fortunate to have control not only over the agricultural 

extensili service, but over agricultural education too. Iii 
f'act, most icajor policy instruments are under this 
departnet, antt this savets usic amtnoutnt of red tape. 

More important, Ofcourse, is tie fact that agricuiltural 
educatin is incorporated into thie agricultural 
infrastructure. I think this nmust be thc reason why tie 
distance between educatin and the real world is shlrtcr 

than ill iiiost other sections of tie ecotloiiy. Of course, 
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communication between firnlers and extension ofticers is 

atwo-way street, and thus, the extension service is able t. 

intforot the ministry about i riers' nIeeds. So, we talk to 

those responsible for education and exteisiot, telling Iietem 

what scientists are nIpto, and they tell its what they are 

doing and what they think we shInld be doitig. To us I is 

6'edback is very fruitfil indeed. 

In an atalogois way, Allpolicy iIistrInetts ofthe iAistry 

are linked. May be this is tie tintie to tell you an interesting 
statfof
tact about the tittistry's stat' and indeed about tile 

.il other agricultural bodies. Many of their acadmic stall, 

oor one and only agriculturalreceived their degree froti 

uiniversity, the ote here illWagetiigen. So they all have a 
cOiitoi backgroud. the\,may even have studied 

ntt hive stmprdeded 
together. They know what agriCUlture is about - illfie' i 

greattnmber ofthe i grew tip oi . tt ni - and tihey hiav, 
hearclr-minded.They have IcrnII to \'.tile tliebeenic 

wy-.I about illpossibiliwtes otreset rch, they kinow their tile 

agricultural research cotmmunity. and they know to wholli 

in) tuirni ii'aproble,n comes tip. ()ne of the advantages of 
beinig .i suit 'otitrv is thattrittv fruittitl linkiges spring 

tip oiltheir own, atid do not have to be forced upon atn 

orgatitatin 1\ managementt. I )istaticcs are short. and the 

common b.aekgroUttd sitttplifieS cot;iuttctioi. 

()fcoilurse. t rltiers tlso iwt orgniatins,hive their 
These organtitatis cai bring powerl'ul pressure upoi the 

government. atd over the \,ears the\ have acquired great 

tegotiati ig skills. I will not try to give youi tie coitUplete 

picture ottaitrmcrs' organiations. It is stfficietit to say that 

there are three kinds oforgaiititsll. We have 

protlssional orgaitzlatiots, tor iilst.ltCeofpoltry. Then 

we have product org.aizatiots. comtprising tor instatice all 
t we have general organizatits. 

ciiiiprisiig ill interests otthtigricuilturil 
pota o interests. and finally 

We talk to allot'theit, and they talkto niany members if 

thle iniinistrr's sttt; , we are certaiilyvwell i~tfriil nt 

ftrmers' ieeds aid wishes. Some ot'these discussions occur 

within the fiirmal framework, mav ire oftit int'rmal 

ttrure. atid tttorilly we hive tetit it difk'reit. 

appro priate levels. Yet close relatioslips existIctwten 
our research estalblishlets and tirmers' organizatiots. 

"prititeit statit s arejointtly fitatced, 

onia fifty-fifty basis, by governuent .nd tJi titers' 

organizations. Farim ,hive to pay special levy fitthis. 

The statios are governed by boardNs made tip of 

representatives ofboth the thriltlitig cttitittitity atd the 

miuistry. itd so the trming Colttuntittlity exercises I 

decisive iifllieticc Oit tilte 

C)or agriculturi. w 

stations' research prograin. 

MOiley alwavs buys power. ( )ir research inIstitItes are alsi 

governed by boards on which cte firming interest is 

represented aniong others. Although here the ministry has 

tlie main say, the influence of the tCaning community 

should nt be underrated. RIemember,we try to govern by 

cOIISIISUS. 

This certainly is not all. these organizationsApart from all 


alld representations, we also have aNationa! Council for 

Agricultural Research. This indCpenidCnt advisory body 

seres isa meeting plat afor botht government,science 

Mtd tte science consumer, tie latterbeing ither the
 

agribusiness. or the naturefirntug community, tile 
conservatit interests. 

Among the many subconmitrtts of the council are the 
productittdadter +
product ad visory groups tainly corprised of
representatives ofprotessional and product interests. 
Every five years, the council advises the Ministry of 

Agricul tore and Fisheries onithe reprogratmming of 

agricultural research itt general. 

The minister, of course, has to iccotnt for his :iolicy ill 

Parliament, and Parliamntc also exercizcs its inlutience oni 

research policy, usually oniageneral level. Since 'he 

decrease illthe number oflftarniers ii our country, the 

agricultural vote has lost part of its importance. 
Nevertheless, the imi lobby stays very effective, and it 
has been successful illwarding otfdisproportionate 
iiroads Oit 

UsuIll) the iajor part of the parliatetary debate is taket 
tup b social and ccinoutic topics, bt every tiow and agaiii 

research figures illtiledebate too. 

Iiisumiing ip.we say conclude that the Netherlatis 

does tot lack fbitnal linkages between research, other 
policy instrumonts, and the agricultural community. Nor 

do we lack linkage ata ,ational level between the 
agricultural research community and other elements ofthe 
I)tutch science conitinity, for this linkage is looked after 

at Cabilet level. As I told von befoire, I do tot believe this 

description explaitns ititchli. IliI dcinicrac, the acts of' 

g',Uovernmtent express the will ottlte people. (;iveriment 

iever leads bit it lways ftilo\vs deve opments ii society. 

So ifgovernient and in-gvertinnttal bodies shiV 
linkages, and iutci cittsltatiiti 1n1d cooperation at every 

level, these plhetntea should be interpreted as signs of 

mIainy linkages aind ofclose cooperatioln ',ithiithe 

comuniity itself. It is tIly beliefithatbasically policy 

decisions ill agricultural research originate illinfoirmal 

linkages atthe personal ,udsimall-grutp level. The 

lecision in"sctlt ,cscetdi" asyou utight call it, thei 

spreads around, gtiins support,antiiii the end is fitmnalized 

by those that are fitrnially rcspotnsible. 
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Privately owned industrial companies are run oin a 
diflehrcnt basis, ofcourse, but bear in mind that the 
agricultural community is made ip ofnearly 2oo,000 small 
private companties, so that each scicntist potentially has 
200.000 custoiimcrs. 

Let ie put this whole story iii a tew words. 

()urs is asmall country. I )istanccs arc short, 
comnunication is casy, "evcryon knows e'eryone." 
most policy inlstrulients are LIIder onc agcticy, agrictiltural 
education is cxcellent, our larmers are highly skilled. they 
arc vcry competitive, ,aidtheycxcrt astrong tcchiological 
poll. We havc arich social lif., the coLintryside iscovered 
by ill kinlds oforganizations. We have ,astrong agricultural 
lobby. And to all these ingredients, yoi have r add the one 
ingrcdicnt that is the crea iii i our cof.e: a vcry strong 

tradition ofcotopcration. Ido not know where and when in 
history this tradition originates. But experience has taught 
us that cooperation is profitablc, and we like profits So 
agricultural research is incorporated in acloscly- knit 
network of rclationships. Scientists do not only talk to 
other scientists, they talk to extcnsioi officcrs, they talk to 
farmers. they talk to governiiet officials. They know 
what is cxpcctcd ofttcm, and they try to tlilfill these 
expectations. And cvcn ascientist who is not aleader iii his 
ficld iay still be very cflectivc because his work is not only 
printed iii leariic(djournals, h)Lit fiiiis its way dircctly to the 
cLiStoilcr as well to t customir who also happens to be 
his hoss. 

Now, plcasc do iiot think that we in imianagmcient pass otr 
days iii idleness, waiting for our policy to shape itself. We 
have a lot ofwork to it), and \Vc have important decisions 
to make. But that is a diff.rcint story altogcthier. 
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GENERAL REMARKS 

Research policy is still iin its triiative stage in the majority 

f01developing conotries, especially small ones. Whilst all 

develhoping countries have research institutions to serve 

agriclt Ure. nit still sutler t rotIt cotIstraints which 

Wvakcit research pertormance and impact. 

It reiettt years, tIle majority 0f dcvelIIpittg countries have 

sloVtt ittore i(eeSt ani. ot1ccrtt iii strcngthening their 

nat ional agricutural researc t institttions, with the belief 
that such institutitis could dvelop into 1'fective 

instrulmntrts oCclIIg. atid improvement itt tile outptt ot 

the agrictItUr.t sector. 

Ncdless t sty, divelopitIg cit trics vary greatly it tlte 

degree to whtich they have dev.loped tteir research 

institutins. Ill the process ol'such development. each 

ctuntrv hIaS aChieved some progress itt est.tblishig its 

researc It itslitIilII(s), but the vast tmjority are tar from 

having I welt-artiClIa ted resea rch system. Various 

ctttcepts o fresearch intstitiltiot btilding are still being 

tebatcd, .id .Awide range ofexpctimentati has been 

gointgot itt ditffen..t couitiles. 

It is bevitd the objective ofthis presentation to review the 

cottiplex issues ot'rescarch institution building itt 
agriculture. It will conccntrate more ott tite complex issue 

oliolicy level littkages. 

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

We speak itflinkages here Isthose set otrclatiitsltips 

which exist between various itidividuils, groups aL/or 

institttits concerned wilt deciding ott agricultural 

re se a rch p0i icy a td ithtw su ch pit lic aft cts tile 

perl'tOri tat ce attd ottput of research itt achieving desired 

goals. Linkages may be formal or informal; they are frimnal 

when they are specified in legislative acts or similar orders. 

Linkages can also be viewed as vehicles or instruments 

a iong entities which tacilitate group action. The type, 

clarity, and strength of linkages that exist among various 

en ttitics may determine to a large degree the level of 

success of rescarch institutions in serving the needs of its 

en,"viro, minIt. 

III tile institittioit btilditig perspective, WilliantJ. Stiflin 

(1972) (I) writes about linkages as those "exchanges that 

take place between the organization ald entities in its 

envirollient-, and he classifies them into four types: 

t. 	 Relationships with "entities that control thenablin. 

allocation of authority and resources needed by tile 
institution " 

2. 	 FInictioti. Relations with "organizations performing 

tICtitoIs and services which are complementary in a 

produhctionl sense, which supply the inlputs, and which 

Ilse the outputs of the institution", 

3. ,Norittive. Relations with "institutions which 

incorporate norms antd values relevant to the doctrine 

and programt of the institution"; 
4. 	 I)iffised. Relations with "clements itt the society that 

cattot be clearly identified by membership itt lormal 

organizations". 

The definition of policy itt Webster's I )ictionary is "a 

definite CiIttrse or method ofaction selected fromt anituitg 

alternatives and itt light ol'givcn cttditions to guide and 
determine present and futire decisions." It relation to 
agriculture, then, the terti implies an agreement aitong 
conceried parties to select a course ofaction which will 
guide and deterittite decisions rela'cd lt agricultural 

research. 

(i) 	 stit WilIiiI.: Thi h.qi,,:i lhihlirs I'rlwtiti: I,'wrti', 
l rIbpli i i ;' f 13.t' . 14.i bI: 1 ystitit ji t |til tig. A 

Shenkmtt I'iilishing (Cmlmy, ambridgc, Missichusctts. 1972. 
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In this presentation, we are concenied with agricultural 
research policies which are conducive to the development 
ofa national system responsive to the needs of the 
agricultural sector in apartictlarnvironrtiitt, antI has the 
capacity to provide the technical input and knowhow 
appropriate and relevant to it. 

II the coursc of its developir tent aud perforniance, leaders 
ofan agricultural research institution ill developing 
countries take roany decisions. Somc ofthese decisions are 
of policy nature. low these policy decisions are influicnced 
by others outside research insticutions and how these 
decisions intfluence the interests and expectations of other 
groups concerned with agricultural research are the topics 
ofour paper. The siiject then ishow research relates to the 
nceds and aspirations of those which research institutions 
serve. To clarify our preseiitation we must address the 
folowing: 

.	 Entities involved iin relationships (linkages) dealing 
with .gricultural research policy. These arc as follows: 

- leaders of agricultural research; 

- leaders ofagricultural production or service 


instittitions or organizations in the public sector; 
- decision-makers iii the planning and finance 

institutions oftthe public sector; 
- directors ofmarketing and/or agribusiness firins in 

the private sector. 
- f rmers, leadcrs of tariier organtizations and others 

who deal with agricultural production in the private 
sector; 

- agricultural coinmittee nienibers ill the legislative 
body of the courttry. 

2. 	Policy issues if research which are sensitive to 
relationships or linkages antd call influence the national 
goals arid/or nceds ofourc or inure of the various 

participants. These issues may be summarized as 

ftilows: 


- degree ofautonotmy ofresearch institu tions and how 
it influences perfoirmance; 

- research prograins and hs)v they relate to natiollal 
development objectives aid/ir farmers' needs; 

- level offinancial support and hiw it influences 
institu' ional performance on the one hand. and how 
it is consistent with research productivity or output 
urn the oither; 

- iitethIods used toidcterniine research priorities, to 
evaluate institutional perfirmace and impact, and to 
coordinate work ofthe institution in the overall 
national scientific effiirt. 

3. 	The process through which the various participants 
interact ou the national scene and how they reach 
agreement on policy issues, in order that the country 
may have a viable and effective research institution, is 
the third point that should be considered in our 
presentation. 

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

POLICY LEVEL LINKAGES IN 
DEVELOPING COUNTRIES 

The question of autonomy of research 
institutions 
Agricultural research activities started iin the vast majority 

ofdevcloping countries as astructure tinder the ministry of 
agriculture. The status of these structu'res has changed in 
various ways in the last 25 years. II small developing 
countries, agricultural research is still under the utmbrella 
of the agricultural ministry. However, some enjoy a 
higher degree ofautonomy from the routine and 
bureaucratic procedurcs of the ministry than others. The 
dcniand of research leaders in thcsc countries has been that 
research institutions should have flexible procedures, 
which arc consistent with the nature of research activity. 
Research, these leaders state, is atechnical activity which is 
different from other services, and should be given an 
environment, ill which to operate, that is free from 
adniiiiistrative constraints imposed by the existing routine 
and bn rcaucr;.:y of the ministry. Therc are several issues 
which arc involv ed iii the autonlmily qucstioln, and these 
include differential salaries for researchers and other 
workers, differnt promotion criteria, incentives for 
workers, and more flexible financial procedures. 

The argument from the other side (ministry officials aind 

others concerned) usually is that tie sought after 
atttonoiny produrces administrative problems in other 
departments, and that such autioimiy minimizes the 
iiiinistry's influeice iii orienting and guiding research 
prograiis. 

The issues at hand are clearly policy matters which ill most 
cases requrire legislative acts oftlie highest order. TIre 
crtcial participants in these issues arc: 

I. 	 Research leaders who should put their case iii the 
clearest terns and should move in the political arena to 
proiote support and provide alternative relationships 
(institutional linkages) which will ininimize or solve the 
complaints of the other side; 
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2. The 	 minister and otcher high officials of the ministry of 
agriculture, who often resist changes; 

3. 	Leaders who have the executive power to make changes 
ofthe magnitude reqLuired and who should become 
avare anid coI vinced ofthe valeC alil positive aspects of 
such changes. 

There is n1oonc idCitifiablC process through which issues 
like this ;ire resolved in developing countries. In som11e 

cases, pressure to iake such chlaiges conies front the 
treign agencies wvhich provide loans, technical assistance 
Ili.ds. md/or objcCtive advice acid cocisuItatiOn . II others, 
it colces when the country faces acrisis caused by technical 
problemis which were expected to be solved by competecit 
.A1d eftective research institutions. Iii all cases, however, 
resolution ofsucl questions requires p.itience, ecIdurance 
ad .cpower ct'persnusioni on the part of rcscarchi leaders 
acid practitioners. (XCii the f'arnicrs help iii resolving such 
issues? Iccsolic instances, where nutput had 1cnilc aCt Oil 
f'arccing, the ftirncrs could be organized into apressure 
groucp tc brinig aboit changes. Ii this latter case (the 

crucial tActor) the situation seems to go
fariers bicing ac 

through a vicious circle. If the rcsearch institu:ion is truly 
siffering frini lack of autoiini, how ccn it be 0f1iective 
acid prodleCtire enoigh to roiceve farmers' support? 

Major areas of research programs 

Who identifies aid determines tue miajor prograin areas of 
rcsearch instititions? What is the process through which 
research programs .ire ditiriniC&ed? I low do tIesi 
prograitns relate tic the national fi)ccil policies, the 
developnnt pl.ans otligriculhural sector ancd/oir the 
t'iricrs CiNs? Acid hlOw ic these prograins relate tic the 
pr llili i iicvovcd ill the adaptatio cl' tectilligical 
inputs ud knowhow transf'erred by the public and/or 

privati' sectr agencies frio Utsidc the couitry? Again. 
there is no (c sicngle pattern ill oce icidividual country 
whichcicosltit utis a representative cr typical case iccwhich 
thcsc tlistitis .ire resolved. Teirefi cre, this presentation 
will 6'cuts Oil the issues miost freulici etl ecncouitered which 

ire cnciiii ti tile largest nuiber ofst.cll countries. The 

process ctflrcscarch progr cni idCItifleaticiOll, ill which the 
reseii'chers are, ofcourse, the crucial Ipacrticipants. usually 
is is ficihiws. 

The collected topics are either reviewed iy heads of 
departiets or by ,'embers of the researc], council, orjust 

passed i tit)becote the research agenida fu'r that year or 
'ir the coming years. The changes inade inlthe original 
proposals are ustially uiniciial. 

Soice ofthe exceptions to this process are: 

- research projects financed by outside technicalassistance 
agencies, which are most probably suggested by that 
agency or reviewed to fit conditions set by the agency 
before financial support is approved; 

research progrants financed through World Bank loans, 

which are - subject to conditions which usually include 
participation of'research clients in the proce.s of project 
(or program) identification; 

research projects financed by anational planning 
agency, by groups and/or institutions interested inl a 
particular commodity, or by local agribusiness firms, 
are ustally stubject to cociditiocis which include 
participation of research clients inl the identification 
process before support isapproved. 

The degree of congruency of research prograis with 
national foiod policies, developent plans, arid/or farners 
needs, is acontroversial issue iccthe majority ofdeveloping 
couctries. 

The controversy is as follows: 

National planners and policy makers charge that many of 

the projects carried otit by the researchers are not related to 
food policies or development plans. The sanie charges 
cone front tarmers who claim that they do not find 
answers to the probleiis facing them inl the field. The 
agribusincess groupsc complain little, but the able ones seek 
paths that are para-research institution oricnted, to ensure 
that the technology inputs they import fit local concditions. 

Researchers, ot the other haild, reply that although the 
country ifoes have development plans or fiod policies, 
these are not clear enough to become operational ini 
foricnlating research prograis. They also state that they 

are c1ut ivoiveid ill the plaining process, atil thus are not 
well aware of the needs anid how to ceect them. 

It is evident that stronger linkages cail minimize 
complaints. In the case ofdeveloptment plans, projects 
come fron the top with little anialysis oftlhe sociocconoic c 
Mid political forces working icnthe society. 'rite saute cal 
be said for research programs. They are idecntified by a 
grouip which is oil top, insofar as firiiers arc concerned. 
Solce cotiintries have becomtte aware of the importance of 
imcprovements ilc relationships, arid have taken ineasures 
that iniclude: 

- Wider participation froi re..arch clients iccprograi 
identification. it the majority of'cases, stch 
partici!c:tio is not fortally organized. Furthermore, 
participation of farmers ifoes not have enough leverage 
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to make substantial changes. Farmers rarely control 
funds for research, and they are rarely represented ill the 
decision-making process; 

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

SrIn - Inclusionlatingof tannerbodi leaders as members in policy-s ofagricultire. 

FINANCIAL SUPPORT TO RESEARCH 

The pattern in developing countries is that funds spent on 
agricultural research come from the government. 11the 
majority ofsmall countries, the research budget is dealt 
with like that ofany other governmental department. Inl 
many couitries, research funds (o not even appear as a 
separate line item in the ministry's budget. It is uncommon 
to find cases where budget figures are broken into specific 
allocations for programis. 

The following is a typical case of how budgets are made 
and approved. The research director, sometimes in 
coiisiIltatioi? With heads of uiits, prepares the budget ofhis 
institution, based on guidelines given to bini by the 
particular authority. The budget figurcs appear in lump

stus as salaries, capital, and operational expenditures. 

With the undersecretary of the ministry, he then 

determines where certain cuts in the process should be 
made. File udersecretary, accompanied by the ministry's 
budget officer, meets with the central budget director of 
lie government. Again. cuts are made, either across the 


board or in certain areas. Tile research leader may or may 

not acco11pany the undersecrctary ill the budget 

diScLissionIs. Further cuts may be made later when the 
cabilet of iniisters approves the national budget. Usually 
research budgets, especially operational tids, are the first 
to sti.ter firom any cuts. Research leaders are not involved 
ill any policy decision concerning research budgets. Links
with other groups like fariicr leaders and policy makers 
are not strong iii generating support. It is clear that such 
support is also linked to how%iiiuclh participation others 
ottside the research system may have iii progra i aflhirs, 
evaluation ot'inpact, ald other policy matters related to 
research. The way research leaders reason, is that since 
cither the minister or btudget directors are responsible for 
deciding on funds to be allocated for research, why should 
they then seek support from less important persois? Im 

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

POLICY ISSUES 

Other policy issues such as coordination, evaluation of 

impact ofresearch, and determination of researchpriorities, are all matters which are highly sensitive to
linkages. In many developing countries, these activities are 

not institutionalized. The question is not who should
evaluate, it is ill many cases whetherevalhation should take 

place or not. Research priorities arc linked either to major
program areas, which we have discussed before, or to 
projects within major areas. This proci.ss is at present left 
for researchers to decide upon. What usually happens is 
that funds are spread over most projects, no matter how 
thin they become. Somehow, researchers agree with each 
other to maintain the breadth of research activities. Any 
cuttilg of furds resulting from piority determination 
encroaches oil one of the researchers' domain. 

The result is usually that all research projects are
 
maintained from one year to another, regardless of the
 
level of funding. Eventually, the whole system suffers.
 
What is worse is that researchers continue to complain 
aboui t the low level of fimding. It is clear that formal links

with participants outside researchers' circles are needed
 
both for evaluation and for priority determination. 

As for coordination with other institutions, present 
methods used for such processes are not effective. 
Coordination is supposed to take place in committee or 
coumcil meetings. Representatives of various institutions 
who are nienimbers in such coimmittees miect oii occasioins. 

There arc several weaknesses in the present relationships 
under soch arrangements: 

i . CouinciIs or committees make recomn eidations and
have o power to cnfiorce meastrcs, aid thereby obtain 
resut, s; 

2. Often. coordination power is overshadowed or 
obstrulctcd by legal barriers of individuial institutions; 

3. Compromises are usually miadc among members, 
especially if they arc all members ofone institution. 
|-Iowever, coordinati-Ii, like cvalhatioi and priority 
determination, is all activity which should be 
performed by entities external to the institutions. 
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INTRODUCTION 

This case study is concerned with a small developing 

country where the national research system comprises 

arotiiid 5o research scientists distributed across six older, 

established research institutes set up a little over 50 years 

ago, and five nore recently set up niulti-coniniodity or 

regional research centers catering to the new agricultural 

development regions. 

These II research institutes fill within five line ministries 

within the overall govcrnment structure. There is no 

coordinating agency cqui valent to an agricultural research 

council, within the governmental structure, responsible 

for lortntilating national policies and priorities, nor any 

forial meclanisim for inter-ministerial coordination of tihe 

national research effort, 

The older single-connitdity institutions that deal with 

export oriented plantation tree crops have had a relatively 

stable source offunding for research activities, in the form 

ol'a return on the valtu oft the export product. These 

institutes have been able to build up a significant store of 

basic aI lapplied research infirtation over the years, 

especially inrelation to the commodity that falls within 

their moandate. 

The few older nmulti-conlodity institutes, as well as time 

minore recetly established research centers, deal with time 

Iain ldoitmestic staple tood crps and a range of internally 

CtISu ti committdilies. These instititutes receive theiriCl 


ftdinig tron atmal appropriations, which are subject to 

the vagaries offinaticial allocationis depeltlit tie state 

otfle nationmal ecolotty. These institutes have been able, 

over the years, to build up useftil store ofbasic resource 

int'ortaitm on soils. hydrohgy, attd pest amid disease 

epidemitlogy, as well as tninterdisciplinary approach in 

respect to tie miiain staple tom)mdcrops aid afew high value 

commercial crops, 

The small and mediun size island countries of Asia and tile 

Pacific are characterized by varying degrees of 

agroccological diversity, which necessitates a spread of 

research effort across several crops. 

The faculties ofagriculture, which usually come within the 

jurisdiction of the Ministry of Education, are primarily 

engaged in teaching. The private sector plays a very 

limited role in agricultural research. 

EVOLUTION AND PRESENT STATE 
OF LINKAGES 

1925 to 1950 

The older research institutes were set tipafter World War I, 

when the government as well as the planting community 

rccogniscd the need for research support in respect of the 

main staple crops and the export oriented plantation crops. 

By the nature of the mandate assigned to these institutions, 

the character of research carried out was mission oriented. 

It includcd both applied research and basic research that 

aimed at contributing to the solution ofproblemns. 

The main disciplines represented at tie early stages gfthese 

institutes were those ofagrictiural chenistry, plant 
pathology, entomology, and agricultural botany. The 

initial plh. icof research was mainly concenied with the 

application of the disciplinary sciences to characterize and 

understand the soil, crop, pest and disease enviroments. 

Cemrcratinig a store ofsupporting basic research 

information was essetiial for solving problems concerning 

pest and disease control, crop nianagentt and efficient 

use of fertilizer. 

The scope of the supporting basic research studies carried 

out by the respective disciplinary divisions was more ofan 

attempt to uniderstand the underlying processes, rather 

than a search for new principles. Linkage to information 
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from other countries in the tropical regions was mainly 
tdrouglijournals that covered similar disciplinary areas, as 
well as through personal contacts abroad, 

l)cspite the discipline-oricntcd structure of the research 
institutes, infitrmal interdisciplinary cffitrts were directed 
towards the solvingofurgent problems. Linkages between 
institutions were iainly within tie saie discipline 
because the exchange and comparison of research 
infirmation was more readily understood and transfei'rable 
within the samle disciplines, 

1950 to 1970 

The older rcscrrch institutes had a imiodest expansinwith 

addons rhe teisitutes divisostexpans ioit 

aiddtit ins ofthe new discipliiiarydivisions t plant 

phNvsiology, biochcinistrv,.agrreli atohogy, process 


cchn0h0gv,anldagronomy.New gaps ill
the su~pporting

basic re acr in setolutionere i ti ied id had to tic 
bridgd intrder to seck stsltions t..thenc probleis 


pertainrig to pest ard disease. iid pitit ritioial 


Iheirtti-cOrrI ioditv centers that were set up illthe 
ag ricultu raIrgions did not have arfullrWI pig 

co m~pl e mn t o t'd is c ip li nla . Th e y w%ere headedury d ivis i onls 

by asenior scientist who coiuild have colic rr ;ii 

disciplirr'. ( ).ic or two key disciplines were represented.
 
alldcrop rc.c.rch officers were assigned to irrdividual 

crops ur gro,Lip tif Crops. I )cspitc tIre lack ofstrong 

disciplinc- ericltCd within these research centers, thelis 

restlts tithc applied rcscarch cirricd out iii the experi ment 

station fields prov'ided answers it)the pressing problerts 

ctontclcd bv small flrmer ciinririitics within the 


region, 


1970 to present 

The rice variety improv'inctit program had cvolv'cd to a 
starge where the nccd Ii r a string interdisciplinary cf!uirt 
was recognized. It became clear that prrblim area 
scicoitisis, such as Cit Ohutntgists, pathlogists, soil 
scientists ariol ;grtroriiists, have to be clisely integrated ill 
tire variety imrprivrnocnt program, not only tt)cllrify and 
sharpen the breeding obJectivcs, but also to)tistly 
participat' illtire screceing, testing and ivaluatin tof 

brcedinrg lines. 


Incotrpraitiirr Ofpest anid disease resistance, siilprtoblem 
torlerance, and rirc eficient utiliz.tion tifapplicd inplrts 
rCtqiriird aclc.arer Ldtterstanding if'rices ofbIast, biotypcis 
of planthttpcr, siil chracterisutics, and tlrners' use ofl 
costly ii puits. 

63
 

Eflective linkages with the International Rice Research
 
Institute were essential in accelerating the varietal
 
improvement of rice or the diftrercnt cdaphic regions
 

identified within the country. 

This intcraction between the basic and applied research 
within the rice variety improvcnrent program was made 
possible because of the availability ofa critical mass of 
scientists, adequate finaiicial support, and good linkages 
with an IARC. The role of the social scientist was also 
being increasingiy recognized andaccepted in several facets 
ofthe national rice research program. 

With the growing strength of the IAR(s, problem area
 
scientists illthe diffirern t nulti-conunniodity centers are
 
now able to tap the sources o:basic supporting research
 
that arc coming out ofl RR. ICIISAT. IITA, aind Cl1P.
 
This is iiot coir fincd to access to a wider collection of
 

germplasii ofthe mandated crops. Basic understanding ofsoi I-plant-water relatioiships from ICRISAT and IITA ill 
respect of the Altisols, have provided local soil scientists 
with asignificant boidy ofdata which has helped them to 
reduce the time and cost involved illconducting similar
 
liies of study. Similarly, plant breeders now have better
 

access to the inforrration o l resistance to diffi'rent pests 
and diseases, aid they also have a clearer understanding ofn e l i g r at o s p .
 
uderlyiig relatioshi ps.
 

INFLUENCE OF COUNTRY
 
CHARACTERISTICS
 

Thi strtcttral orgarization ofthe national research systen
 
aind the availability trfstable funding over areasonable spa)
 
ofyears have air irmportant bearing on the balance that the
 
working scientists can achieve betweeni basic and applied
 
research. 

The individual research institutes should also have a 
balaiced mix of relevarit basic disciplines and a minitiniunl
 
ifstreingth rifhighly trained, experienced senir scientists,
 
who can decide what linis of basic research should be
 
purstied. They slLihOil also be able to select iriternatiotal
 
information that WO\ild erihaicc the Cost etlcctivcCss off 
their rcscarch operations. These condititons do not exist illa
 
satistwactory icasuire iii all research institutes.
 

With the dispcrsion of'research institutes amng several 
iriiristrics, iatd illthe absence tfan apex agricultural 
research ctucil or equivalent coordinating agency, no 
clear natitonal guidelines can be firmulated for arational 
distribititn otrsoirces between basic and applicul 
rescarch. 

The single commodity cxport-orinted crop research 



institutes, with a stable source of funding, have an easier 

task in long-tern program formulation with a view to 

acli wing a reasonable balance between basic and applied 

research. 

Each research director ofan institute has to make a difficult 
decisionl ott rilebalance to be itiaintained betwcen basic aiid 

applied Coinponients within the programi and projects 

under his purview. I lehis to seek the advice ,iid guidance 

ofscitior experienced researchers, and also to use his own 
Judgem ent. W here unds re lilited a d %here liehas t) 

over a wide range ofcrops. The scarce financial and 

manpower resources set a linit to tilenumber of crops to 

which a critical mass of essential disciplines could be 

allocated. 

ltasrctrwheteeisaenrlonnialrerc
institute linked to regional rewarch centers, and where the 
regional research centers have a major focus on applied 

research, it would be logical to locate the basic aisciplines 

cut across regions at the ceiteral insti pte.nthat The 

senior experienced assistance, his task is more dificult. orgairational structure should, however, pecrnit 
1w hic li c~i drw~researchecrs to move freely in two directions betwveen basicTher ar no oriialineciansniThere arc tIt) torinal mechanislms by which lie'can draw t,,i 

the expertise of other institutes, 

freelom .1d 

flexibility. within his own available resources, to adjust the 

balance bctweein basic and applicd research. *[ie basic 

research that lieidentities nid pursues will be chosen 

largely onithe basis ot'his own experience ani what lie 

considcrs would best serve the needs of'applied research 

work iii the institute. Il fAct. it could be observed that the 

linkage betwccn basic and ipplicd research is more clealirl 

expressed witlin the discpl inc di visils. 

The head ofl discipline divisiol has tile 

t'od 

grains, roots atid iubers which are supported by adeduate 
Inthe case ofnational coordinated prograis oinrice. 

dontor assistatice and t'ill within the research division ofthe 
agricultuire departcltent, there have been better 

opportunities Iicr achieving a balance beteen basic and 

.rplied research, both witIin disciplines and across 

disciplines. The inter-disciplinary task ftorces that have 

beeni set itlp 1*Ir the main probleti areas pertaining to tlese 

Crips lti vi beci the chiif instrunlients lir achieving this 

lillkage. The seasonal reviews provide a suitable tioruiln fir 

the diagnitosis ofspecial problcils, amid these ire then 

brcken tdwn in to researchable coimtponents. 

applied research has tocbe 
cctIdtlctedl withtin tlii ettvirotmitiettal rcgiccils where thle 

('01LILLICI wthintheenvronentlwlcrethe 

While it is rt-ciigii/ed tlait 

rcion 
crops are grown,no clear guidelines are yet available oit 

whether s lltecuomiponents ofthe basic research could be 

c.rried tut it a cetral locatit or institute. (Overa period 

of'ears, research scientists who have been workitng at the 

regional ccniters have iLoyedt tiltle ccitral inistitute. nese 
ex pfiittel seior researchers comnsmtituteCi .altiiib' 

theofbasic research iinresiurce Ior tdertaking lines 

experienced stage cftheir careers. 

EFFECTIVE USE OF AVAILABLE 
RESOURCES 

Sinill countries with a diversiticd ecology face the 

dii'iliiA of spreading their limited resources too thinly 

and applied research assignments, without being 

pernanently ciiibCdded in either. 

Tile nmre inmportant aspect is the process of identifying 

what basic research is essential and what would have the 

best pay-off.No clear guidelines or procedures are 

available in this area. The bcstjudgment ofa peer group, or 

even perhaps of an exceptionally creative researcher, 

would be aiacceptable approach. 

It is quite unlikely that there are entirely unexplored areas 

of basic research, that need to be addressed in order to 

suppowt present day needs ofapplied research in the 

tropical environments ofsnall countries in Asia and the 
pacific. There is a cotsiderable body of basic research 

information that has beci generated for both soils and 

crops in sintilar environmnients, across many research 

institutiions. Selective tapping of this infornation, and its 

validation and testing under the actual country conditions, 

vould be a more realistic approach. Tie resource 

invetries and soil classification data now available for 

both big attd s1tiall tropical countries enable an easy 

transfter otfbasic research information, within similar soils 

alid eivirotiiietils. 

A sitiall core of highly skilled, experieiiced researchers 

representing the key discipline areas should be built Lip 

within the national system; and one of their inmportant 

screening and selction of
tasks shoul be tile 


interntationally available basic research informtation that 

0wouli be relevant to situations encountered within the 

country.
 

It would, therefore, be appropriate for small developing 

countries to ensure the availability of a critical mass of 

relevant discipline researchers, withint the systen, who 
perform both finctions ofc,,nducting soie linesof 

essential basic research and of retrieving relevant basic 

research information from intenmational sources. 
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According to the outline prcparcd by your organizing 
committee, this subject fiollows a discussion on national 
policies determining the agriculural research emphases 
and make-up oftthc institutions carrying thcI out, and it 
will bc followcd by adiscussion ot rcscarch-ta rmcr 
linkagcs. Although these ttree aspects ofa national 
agricultural research system arc inextricably interrelated, 
it isusft'il look at themia so lng as wcta scparately, 
Apprcciatc that tie rcscarcl activity is boutIdCd by policy 
dlcisions aid (l1 ttlyl jusifictitittitm in tie lOng ru isall 
imapro verccnt it agricultural t chllogy that benefits 
farmiers .rtt1.tli' society ill which tOhey lie. 

Ill IlIVdtiscussioni I will be contcerted with cotntrics that 
,are riot ottly sirall iraphysical dinnicnsions. but relitivelyaon-iindstrialiicd ia tlhrcfr ltchivily dpirdentiv 

.Igrilltiralra id.111d rth' irc
lcat 

cxclantigc. Sin cc it ibot rations will bc d rawnr froirr 

personal cx pericet'C ill Central America.Someii basic aa ti 

oltpolitical. de mtiograptic h, rid eco tomTic circtatrireis 

le p st decadc aw orthlokia t.cgrmcs co ti ri csli 


bt w ttil~ it' tatai6 d cntirdcsIa lx. rc sarIMei~t.he 

lieS to die torth, .111a,111. tCrt they
tarthe 5(1th. \ 

scparatcd tromtle Spanish ciiipir, ii tie period bet wc 


alled Ita828.Al ariria itt tidi Iltasilgl nation 

p(tr CenttltC.itiaii 
 ssAcs by roitad tianl c.a.iid 

teL. 
( ita 'tcl I l mras. 11 Salv'ador. N icaragai . .iad Cost.1 
poverty, rcsutild ill creatin offivc separate states: 

al.h 

adgulc d i th rn IbR ic .I.o liticaconrcl in stab ility r igi itartglis.e fourrciralagoarrth 

douti.ancd by a latl-wiliarg aigairci. ( t Rica. toltie 
sh,A Wlc\.chvlpe sib. riclativ'cllachyc.aCotRViha. Io last 

feter's.civil wlr has doNinatd tanal thc otrer 
lCaticr lt as bcalcar.i sait iaanlistand statie. 

lable Isllaows Somle rccInt staiStiis Ot po ptl.atiOn, 
dependancc oalagriculture, gross national product,anti 

aacpaCt Ofif gricuita ral export% far to;,.igri exchange 
(a. 2). 

The major export crops are coffee, bananas, sugar cane, 
and cotton. Maize and sorghum are the principal cereals, 
although some rice and wheat are grown. The comnmon 
bean is the principal food legume, and white and sweet 
potato and yuca are the most important root and tuber 
crops. Each of the fiveCountrics has a considerablc range of 
ecological zones associated with diffihrent rainfall pattens 
and with different elevations, which d.tcrmine the crops 
best adapted to art area. Il addition, there are important 
diffei'rentccs within the countrics iinthe roads, access to 
markets, and tther infrastructural facilities that favor or 
limit production of sonle crops iinart area. Thus, the 
donminant farming system ofeach area is determined by the 

initeraction ofecological and social factors. 

A liook at the agricultural research organizati,mis in theseferenenrciltive small courttrics can give some undcrstanding of tile 
linkages that are nCdd to dcvclop improved agricultu ral 

prodhicti vity. 
The five (Cntral American c ntries have central plarm ing 
ofices which are responsible to the governmen ts for the 
hirtnlation ofplans that carry Out the basic policies of 
economic developme t that have been decided upori.
 
I i so iaras agriculture is concerned, two kinds ofproduct
 

Market are involvcd: internal artd c,port. Althugh ftod 
crops anid animal prodicts rimay be txportCi,ro the majormarkets ire for internal consunrpti ii, and the goal of
scilfstiflicieracy is a high priority irathe national plans of all 
iv ecuitri s.'S rue agrica ttral exports are te aj r 
o r ce gric l l 311d arct h e mjorsaaircc' aiff'ri'igri c'xcliaige, arid econtoiric dev'elopireri 

dlpetds oila favoirabl' basis of'paymeats great emphasis
is pIaccd oilexport crops anrd animal rodtucts. 

While the annual ratage illtemperature atid sunlight is nOt 
great iinthese five tropical cotintries, there are verysigniicant regioail diff'ererices ilr the seasonal cycles of 
raiittall., and the average tclni are coolcr at high-crattarcs 
elevatitns than close to the s'a level. Each of the coatutrics 
has importatit regional climatic ilifferences which 
determine teeciltogical zones best adapted to specific 
crops. Also, the historical develapnt otfeach country, 
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since tile Spanish conquiesnt IL' ndCpCndtine., has 
influenced both land owntership and land use. The larger, 
iore productive ttrns have been conicentrated ill tile 

hlands otfpllitically inftluttial owners who doiitute ithe 

production ofl'export crops. in ( Ititeit l.a, ill addition. 

there is an imtportant parc otliti Society which is cthtually 

qilite sep.tratc. whose greatest conellcatlol otfpopuilalmi 

is iln tie high %%'vstl rlller.i 

As 1T inlitht cxpcct, agricultural rcse.arth developed first 
As weltgl~ 

as .i resli I t'ie interest by prltducers otf'export crops i l 

improved tecitiology that \%.uld tlle iate iportlnt 

prlducltion aid iiarketiig problemiis. The sponsorship (it" 

the research s.Is crop-sjpctitIc: bIitits. tolt.', Slgar .itd 

ottoll were the principal export crops and tile prldlIC tillll 

otfC.lt was ilte isis tor .issoclttlons of tirttcrs growilng 

ttt wliitht is'of baitaiia. ite iidustrv w'is dcvic-lt vI 

iargcly withl ltoreigni tpitil..itid s.is tt'pendt'ii lilt.I " 

A lterit-.ilt .ui1 lrlri~ls, silippig clinpaiieS which plicd tile 

witers betwvcii the ( "iribbcin iit Pacific pw ris. Ailcricin 

iid iiropc (iliO.istil cities. lie prodtction .'.is nlainlgcd 

ill CliVl 't'S ftiisct'(ttlliip.lii't11..lli the prtldIctitl 

resc.arih \w is ti rrich till b t lipili1 pcrsttliit'l aild their 

tiSilt.it, Il the ( .c olthc otiher expotr crops, rcscrthI 
nitl prtlliutt tli protitis waslisuilil tarried ilt 1w pclitit 

grllips it ltthliitiogisl'.vhosc reseirch org.iili/.ilioli 'v.i1 
1it1til ed ci rilit Ill1iltrsiV0l Cd.TI1111tICtst tl li 

cpiritct'lll].c 


iit itultcs t irricdt mll i lt' rcst'.arch \%'tirk till tholse' crops. Ilit
 

SOIIC r1I~AI)CS.thet 


Ili~i ( tlli'il~l~i.littFIk~iv~d~r, cs~ir'h 

-pass~laiols Sppl:11cf~il 
,

to (iio i lgovernm enll~litt", l ~rdrt.l brgit ulc i 

git)iril(llil budt'cis ill rear ittlbriing in tlflisllit .ils on 

t'titit prtbiii . iitrc wa liuil ilitt'r' hii rs.ilrcil ii 


itOtl .id tiitr trtps ltr iW.iitli.ii tH s..lilpit ill llts ' 1
 

tthat i Nitl n p it l t rhm i II.uc lahndit cto '.iitcv1.d en 

iliti prlclllti iiitid t'slrv itt ' lt'ss
per mu t (lHAa 

dcvchoIpcd t'tuiltrics tthell %\'ord.Illcluding (Centrail 

Allitrict l.This ret tlloltitil -is s llinUllcil b t' ilitet'rst
 

ugric i oft 
otl' ri.llit''1 itt s,ititr id rC Ilth t th(twtlllt 

telioltIud tild ILrit ultilirc ( )rgIl i/ll it ' UtiitC 


Niliti'. tlh hiltcr./etii I nrl. titutll 'rt'ultural o' 


tcicnCC Ill thc i)r l..iltlit prilsCl inltrilic. in 


IOriiltiol tfigrulturil rW.irt grolups lIl.Uu'cd by 

phi]ilintlim~pit olrgm.ii tmsllnNiti <If tile(ckciLllc'rJSt 

1:011iiii li(Mi,Miid fill( i c ltrgtcl c oflbilawcral ailtuiral
 
,


Ch-V¢0\tLt-piicn prog.raimil finiimt ' by indutl~rial] i itn%


IMlit (1i1i1ilit U 1iiiid kl)imc (U 'sAII) (;.iliad.i. ( ;rt'.t 


Blrit.imi. .ia c'IinIh ii i r tS l i ily, these b ilateral
nd I~ tro ll 


co tlit.tI, 
, 

clll)Il.NA/'d litC ( rtcaiilt i anti strciig ltcninli of'" 


tCM CIISIOii .IttliVlitCN (lit thc . i il m the ahpprtopri~itC 


.igri(utlturmil ((IMo'hilgics \%Crtv Alrcaidy dc~vchopt: dnt 

W hi~i %ViSHeetded \\-.s tol t railil r dhcii tl (liet ]IcS, lv~tp ('llliili 

t'otll itcs, m prolved tlie et rroflCtOiIS (3).Thei ,llptlion 
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Ii this sime period, i long-term cooperative progran, ill 

which the Ihocke.'eli'r Fountidation worked with tie 
govt rilnent of Mexico ill establishing aresearch staIf Ito 

improve tile prodlintio of nl.ie an11dwheat, proved very 

successitl aid becamIe the itiodel til which tit present 

international crolp land research centers were based. As 

these intcrnit.onal ccntcrs were becoiing established, 

htetver, sctl-cv.ilhi.litii oftllcir cfl.ctivetncss inl providiig 

technotltlgy ad.aptcd by tarters were iade. It becaite 

evident tht.i tile ew tetciologies werc dtioptcd Imostily by 
i.irgc. wcl I-i-hndcd firmeit'rs but iad little tect Of the sinall 

rilters will cillstittll d itiajority oif'lhe rulral 
farmer wh s const ituted m'thii i l f l tlrura 

l (). A, . result of theSe httditigS. bith ltPltlItlt 
itial cetlitrs anid the bil.iteral prograis forinttri.iter 

igrictultr.il devThptiint ii.ive introduced research otil tile 

sjcciII CTllililit restraints of peisait farttcrs (5). 

(j)ie c.iti see tile ettects ot'this evlltiinary process oil the 

.igrictilttral reseirch orgaii'.iattn (7) otifthe Cettral 

Aiteric.il count ries. iFor the plirplist ottis discussiot. 

I Will use tit example tit ITA, the ( ;iiatetiau Institute 

ttfAgrictilturil Science .iid iltthnology. which was 

cr.itt'd inll172. The ligtlres given have betn taketi f'ron ;i 

p.ipt'r prcscitcd by FuIagailli aii g at i Iellagit 

cfellriterelit' in 1977. Figure I describes tilt retlitiiships i' 
I. '"IK totie tiht'r prim iptl enitiies in th publicA 

.igriultur.ii sectlr t1'( ;i.itii.ii.i. At tie lop. t ltaitional 

1p1.ilillltltlg ICC..itA ht' titosix sitlcincy, spctcit'cs th
oidelillcs unlder Which the .agriculture sector Plainning 

)fi(t'c develop%. At the level oli'h Ministry of' 
i tile puLblicAgriculture. I( *IA is Oolltlt'SiX iStitutiTIS 

sector. Agritulurail Extetisitin is illtdt'r tit' respotnsibility 

it'! )I ;ESA. which lIlt inly tritiiits th' research resuits 
itll tht' firitiers. but .iisii works with IIANi)ESA. tile 

.igriciiltura] credit haink. in)plaunning and aidmiinistering tilt 

pro'isiiln ot supervisCI credii tl lilt' trtirt'rs. INI )iCA. 

th iiirkt'tiig age.cy is .I st'par.tt' itit. 

i ei 

.1i1dthre gitl iics lit'r bya regiola 

All six oflth it's. cltttits'trt I tiet ;i regional basis 

r artlcoorimlt'ititl(it 

(irlttrti.for The r'eito r irti ttied iu igure 2. I 

geeri.ltirt rcgitS .in mbregions rci'r'.uii distinct 

-ct'l.i'il /olcs .andtht'lrc dliltliv crop ainid 
iiiarketinig ctintsI that dterineii tht I-irlning svste.liS 

Figurc: 3 trovidh'S iiltl r11.il itin il t' iteriil orgainizaiiin 

ill ( : 1A . T he \%o rk is torgan i /l d u n der th eT'r ch n ical Un it 

for Prtl ci t i . StCVt'l cropl prodtutitlli Uil .lit% lt'I11)( 

1inimlllI prodUth il ll i i .i*,at' idtitificd. Soill iiin11 tgillt'it 

.11id %.oltit-C'l'tlOlliC,a.re Se'paraite disciplines. Tlrainling, 

O If) t 'ili1 ii1. ' eils, experimen'lt StAtiollS, Mand 

.ilrtrY ,nas i r' wtpalratte services. 
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Table i: Some Statistics Relevant to Agricultural Development of the Five Central 
American Countries (Scc refcreticcs i and 2 for sources) 

I loidura% (4;uiCr3tca ElSailvador Costa Hica Nicaragua 
1I0111u-11](111-)7-)Inill1;ons 3.1 (1 H'~ 4.5 -1.2 2.3 

Arc.l iii %qu.ireiiih% 43.3 42.0 .I 19.7 57.1 

Populatiton iI AgricIture '%,1971) 64.0 57.0 52.0 37.0 45.0 

(;NI' r c.tpita 400.0 700.0 530.0 1130.0 770.0 

Et'iol11,cl ll inl 'rip 
, 

1,76 (", total) 9.0 21.0 42.0 11.0 13.0 
Fertih/cr I Of1LIll ptiori kg/hl 197'6 2").0 50.0 153.0 114.0 30.0 

Tr.uto.r dlrsit %-(ii' li/i .0,o)0. 2. 4.5 12.0 0.9 

(l W it" 17()-77) Agriculture .". - 27.9 20.6 23.2 

Fiort, (tov..1 ta W)77) 72.0 - 74.4 56.0 

* (;I I1' .s( ;NPi 1¢ ruc,'ruucfromr.ilr,,jdl 

V~ce mI$1r "'%....i 

plnnN A:IcA .o 

otHead.... ..........to Cootd.n;tn ... 

.- dl .0 */--0 ur 
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Figure z: Rlegionalization of the Public AgrIculturalFigure I: Public Agricultural Sector Sector, Guatemala 
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Figure 3: Organization ofICTAoE 

Figu~re 4 sho0ws tihe linlkages of organizations outside the the Unitcd Nations, and the Intenational Institute of 

national agricultural sector, to the enitities within it, it] Agricultural Sciences ofthc OAS, support several research 
terms of the generati0n, validation, and transfer ofnew and dcvchpnent programis in Guatemala. In addition, 

technology. The"principal inltcrnational agricultural there arc a number ofbilatcral contract programis
Supported by the Unitnd Statos, Canada, and European centers operatig directly in ;uacniala ar the Center f hr 

Improvement of Maize and Wheat in Mexico, and the countries. Within Guatemala, there are important linkages 

lntcrmiation.i Center tir Tropical Agriculture in with the University ofSan Carlos, in training engineers 

Colombia. Ioth the Food and Agriculture Organization of and agronomists with other governmental ministries and 
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agencies, and with industrial organizations. Figure 4 also 
introduces the concept off'eedback as anecessary process in 
the agricultural research program. I air sure that Dr. 
Hildcbrand will deal with this in his di cussion of linkages 
with tarmers. ICTA ''is a pioneer il organizing its 
research with small falrmers on the basis ofsocio-economic 
studies Made in the communities to be served, and in the 
intense and exemplary conduct of the research, so that 
there would be interaction not only between agronomists 
and socio--Cconooists, but also a continuous 
communicatioi with I'armers themselves, 

SUMMARY 

The key scientific linkages basic to the success ofICTA's 

system are as tollows: 


e.etween the ICTA Technical Unit tr Production, and 
external international and national institutioils, whose 
programs ot research and training can contribute to the 
capability ofICTA to generate useful technological 
ifiltorimation; 

2. 	Betw\'een the ICTA Tccliiical Unit for P~roduction, and 
I)IGESA and IBANI )ESA, in the promotion and 
financing ot production research technology and ii the 
traininig ofDI)(ESA and IANI)ESA technical 

personmnel; 

g. 	Linikages withii the ICTA Technical Unit for 
I'rotductiot of the agronomic and socio-ecoiomic 
unaits, both at the level ofplalming amid ill extension of 
the research activities. 

Ili view of the relative instability and limited resources of 

provides the opportunities to achieve these goals, its 
success in doing so depends on the development and 
retention ofa core of well-trained professional staff 
menibers working as interdisciplinary tcans within a 
relatively stable agricoltural tesearch system. 

The other four Central American coontries have 
igricultural research progranis that are organized with 
variations oii the above patten. That of Honduras is 
modeled after Guatemala's. That in El Salvador is 
somewhat more centralized and has less linkage with small 
farmers than the others. Nicaragua was attempting to, 
make clear linkages with the small trmers at the end ofthe 
Somoza regime. Costa Rica's was rather strongly 
regionalizCd and their personnel was the best trained and 
distributed. All five countrics rely very heavily on 
assistance froml iilternationaJ centers, international 
agencies, foindations, and forcign agricultural 
development programs for complementary help. 

Subjects for further detailed study are the coordination of 
external assistance programs in the strengthening of 
agricultural research in smiall developing countries, and a 
centralized data bank using standardized methodology to 
provide inlformation on ecological and socio-cconomic 
tactors intluencing agricultural development ofsnall 
couitries. 
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Researcelir-farmner linkages are basic to eflective 
agricultural research policy and organization. This paper is 

orgaiiized into three sections. The first discusses how, 
where, when, why,by whom,and with what methods 

researcher-firiner contact is carried out. Emphasized is 
researcher-iarner linkage f'r purposes 0 techinology 
dtevehlpnlt, including disscnination. This purpose also 
serves other applicd research involving policy and 
infrastructure inplications. The scCoLd section deals with 

implications. Finally, the 

third section discusscs the imtplications of researcher-
firier liikage for research policy and organization. 

these policy ad infirastructurec 

RESEARCHER-FARMER LINKAGES 

How 

liI i word, rcscarclcr-liirmcr linkages titlst be based otl 

etttltidetlCe. I listorical.ly, firners are suspicious ofany 
epresentative oftgovernncnt. IlIImny developing 

ciouitries, tiheit.a,r is that governnment knowledge may be 
utilized ii stml tir tax ptrposcs or illtfilt other teats 

dctriIicitail o lirntcrs' best interests. Il dcvCltIpcd 
coiitries. the cotcert may be alout titie spent itii tile 

government tolicial at no apparet bettit, ittiot 
dctriient, to the tarnner. ( ottlidencc Cii, be gaitied witei 
arttiers are cnviiced that resea rchers ir goiig to be 

a partnership with thli to hell) 
which are itnptirtait to the larncrs itd have bcn 
art ictilated bV thtent to svtlnpathtctic rcprcscntativcs O 
go vernmnent. 

wttrkitig inl o.0l'e probleIs 

what is niow called 

the Farming Systts apprmIhprovIics ill entrc flor 
creat inig tile c(iiilitit ic tcessarv r an elffctive antd 

ct'ticieit researclt-r-lanriicr link. Rest'arci conducted itm 
lartis inlpartincrship with larimers, and ot lprblcits of-

direct atnd imetttiate cotcern to fariticrs, particularly 
wieil cot1it1ctedi oila realistic basis. provides lartntrs with 

ci iidtictnc tiiat tile researchers are attetltitig to help 
iniprove their lot. 

hlTtiology developmienit research ill 

Where 

To be ef0'ctive, technology development research must be 
conducted illsuch a way that a clientele can be clearly 
ideittified. Farming systems practitioners use the term 

Ieconui ndation l)onaiu to identify lomogenous 
groups of faricrs. Research conducted with farmers who 
are representative ofa specific domain provides the basis 
for extrapolatiom to all larmers illthe doinain. Research 

eflicieticy is iiproveti because locations for on-farm 
research are selected Ijr specific characteristics. Resources 
are niot wx'asted ott obtaining research results for conditions 
WhichLIdo not apply to the reconutienidatioin domain. 
f-xtensioti efficiency is improved both because the clientele 

be clearly identified, and because the technology 
developed atid being disseminated precisely fits the agro

scio,',miniccoiditions of the clientele. 

call 


When 

Oit-ftrm rescarch inpartn! rship withtfarmers is to be 

contrasted with researcher managed and controlled 
experimeits oi lariners' fiel hut conducted under theIs, 


conditions of an experitent tation. The purpose of the 
two types oftrials is distinct. IResearch conducted iii 
partnership with farntiers and utider real farm conditions is 
designed to evaluate the eclcttfaltcrtative technologies
untder the conditions illwhich they would be lint itnto use 

iftltey were to be adopted .'yfarncrs iii tile 
recomndtation dottmaiv. This meias that each location, 
or l.O,-t. ways fromtis difierett it,iiany the other locations 
or fartms, aiid that research techniques therefore need to be 

di llhreit frot experien t station practices where 
loeational dil]'trenccs are mininized by following 
prescribtd experimntital procedures. 

Farers are by maittre cxperitmental. I lItwcver, many 
cattot accept undue experitntal risk. Technitology 

sttlld be evaiaetCd miler their conditions and iin 
partnership with them only when researchers have a fairly 
high degree of conidence that thistechoitilogy will be 
effective xhei used tiller real fartm conditions. This 
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icaits that the teclilloi.s usuallv will have been 
evaluated oit local experiment stationts atid perhaps ill 
rented fields ot att[ew trnCis prior to bei.g placed in tarn 
trials ill partnership with farmers. ly extrapolation, this 
implies that .xpetrimnt statiot research, at least inl part, is 
oriented toward the solution oftirners' problems as 
defincd by tie researchr-fartter linkage. 

Why 

li the proccss of teciiIologyv develoetIlt, there ,areat least 
dirce critical reasons for this rescarcher-irmtier liikage or 
partici ship. The first relates to quantity otfresourcecs. the 
sectntd to quality of resources, and the third it the ill-
iniport.wt l-Actor ofinalgecnt or'scar~c resources. 
including onagen11ttile. 

A standard production function is i.l estimation oftheit 
response ofthc otput ofa production process toa variablerltit henotrinputs Intorth prot ctio prcessit.arable 
itiptt whtet oilier iipits into the proditctioti process .,rc 

held .at I fixed or constant levelI.The level at which these 

fixed inputs are held intlthUices the siape and/or level ohthe 

productiol fittictiot. Yield gap or constraint analyses have 

a iiply showit that rcspo.,cs ot tnhs di '.tr significantlv 


t.rot responses tider controlled conditions such as those 
used iti usual experimcntal procedures. (onclusions .sto 

the sig mificitce ofresponses a d/or their profitability,
bisti ttiitr t~ ir ia it o tixedret ii rcslvel bt irbaseLd Off higher levecls or better quality Oft'1XCL resources 

than ire ,Vailabik ' tirmicrs, ciii lead to 1ty1114N 
recoti id.tztis. iftliher ttlriiers try the techtihlgy,tiy catn be disi lsitied at best. ti r s bject t i lOss of 

protit, cash investcd or tmfihv sustenance at worst. SuchI 
Situa.tiolnC.Il lbe IV id d it'tec hntI]h]g yis vatiated under 

ithe 0ti1i6itiots ill which it tnluld be used by Iuriiers ifand 

whtei .thopted 1y itei
 

CQuality tifrestiources cii hive.1 imtpact very similar to that 
oft tiatity. iaid at tiics the two are diffictilh to separate. 
Soil qu.itv. basic anim nutritittn, and IlciibilitV Of 
irrigaitio)n \%itcr iliv,.'riCN ,arc biophySic.11 MIMI.pCS. The 

socti-cctil;"ic cituditititis sIici tirtitrs ltice, as distinct 
trm physicil. biohogicAi, itid cliiiiatohtgi'JI onditionts, 
are lst) t titaitittive aiT,Id(i.ittiivC atild ITe III imptrtanit 

ittipact lOt the ltt)pt bility 't, clthgv. Fariers ,!re ilctiltitite tecisill-uik,'*,regirditig *adtFtii . r hrier 

evlultiii iltl iIitlerstidii g by rsirchirs itireisos the 
ArolaIliIity thA ttecltIIOltIgICs arc iccptleh to te lietit.le 

butil I t r rti-irs' o,%ii 'vf tlitioti is tite l., ink iII the 
cIIin. I'chno gics tor gootds .t11d scrvic's created il tie 
abseti tt lost clici'icle-rcSt.rchcr linkage oifun areOtl 
rejectcd or atetpied only aft(er sigit'catit ttotdificaitto. 
A IsecHte rescart ihcr-tariicr linkage can oill dccreast the 
cfliciency othetech itiogy devehpment tr restarch 

pri)cess. ( )lei eed looik n itrther than the ineincietics 

created in centrally-planmed economts where decisions 
are made by bureaucracy with little consideration of the 
ticeds. desires, and conditions of te user. This is also the 
reason why cxtension i llmany areas has becottie alt agency 
trying to sell poorly adapted products rather than one 
oriented toward solving tar ers' problems. 

[ire importantt fitinctions of artier managemtent are 

evaluating alternative technologies, adopting them, and 
leanting to use those which ir beiing adopted. Wake 

( 1984) describes two activities iii the learning process. One 
is the activity of learning from secondary infirnation, 

cither oral or published ill one fiorm or another. The second 
is hatids-oti learning. The shipe of the learning curve is. 
perhaps, debatable, but ifone considet; i learning process
beginning at a level oftio-knowicdge., an Sshaped curve 
could be envisioned. Ina highly developed cecotiotiy with 

a sophisticated tiritn clientele, secondary sources call easily 
be conceived as allowing titovetlient along the learningcurve to the point where initial hands-sml learning result.; in 

rapid gains. Ii a very poorly developed CeCoIoti y, with 

little availability ot'secoidarv information, early hands-on 

learning by itdividtal tartiters probably is a tedious 
process with otl]y, sit\w gains during early attetmi pts. 

larly adopters provide a community learning experieice
which auignmts the amounmt of secondary infbrination 
whiha t et t te a oitir or ao t r Ia if t o r 
avilable to liter idopters. Early adtlots aisti itodif'y or 

adapt a techntology to local conditions, so that the 
techtnlogy is more suitable to aspecific coimmnity.

I lowcver, those wio are better 
 bie to take the risk ofearly 

adoption usually have a ditf6hrent resource base than later 
adopters. Their r stihs dif'rer from tho~se of later adoptcrs 

with .ii inttrior qualitative or quantitative resource base. 

'le iirming systems apprioach it) technology 

development is ii organized ctmplement it) conittinity 
adaptation and learning ill agriculture. It provides tile 
additional bentefit ofaltswiug tor adaptation and 
evaliation tffalternatives under the conditions tifthe 

1.1ajority oitariiers it I community or rectimiendation 
doiain, atid not.just under the conditions of the most 
progressive tiriners. This increases the efficiency of the 

teclinology develtpmiIetit atid adoptioin process and 
et'ctivelv' ctmbines research and extension activities. 

B y w honm 

The terti researcher Is used ill i broad context. Researchers 
at diffrent levels ill the instituitioual hierarchy will have 
varying intensities ofcontact twith the clientele. Those 
researchers who col prise the tin-fin research teatts will 
have the ittst contituouis contact with hlrmers. Itt many 

small tor poor countries, these teams may be comprised 
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largely otf sub-professional personnel. Iro .essionallevel 
personnel in ItanV countries litiv h.Ve to sipport two or 
itore oi-tn-arnm teanis. Their contact with tie clientele will 
necessarily be less but it is still critical. Ifsupport personnel 
do nlot work on ftarms %ith the teanis as often as possible, 
they will not be able to contmticate with their own team 
ttt bers, who VOLld be speaking with a mnich better 
itntderstanding o'reality. vciannatiotal level ctminiodity 
teamii scientists should maintain rese.rcler-farner linkage.
This linkage not oi]\.V provides the researchers with abetter 

understanding ofthe firnmers' situ.tiotn. it also creates 
COIlttVICce aild a setisc ofaiccotlIplisliieit Iiat is too ofteni 
lackig at iontlg research persotnel. 

Tihe IArilters involved inl researcier-farincr linkage are 

|lose wIt, e represctmtivc ota specified 

rccoi itlIeILitioni domtaiI. A reeciinintitiott dotiain is 

contip rised ot'.t groip otf' iners, whose farimis are 


hlotiogenlots with respect to specific Lrt activities. Alu 
individual tfirin cai be in more thln one rectmIIeIItiotl 
dotlaitiat .att onte tiIe and can chltge rconntcndititi 
doittaitIs ifthe tecittoltgv Used is CIltIgCd. Ildividital trn 
tIncilbers cini also belonig to iltlerent recommendatitn 
domains. The women may be it onle rcctmendation 
do0,tt6a1 with their crops while the men are inl another with 
Crops which iare predotminantlyv attaiaed3 1"w thIIeI, 

otntitercial crops oi .i tirm miv be part ota ditfrent 
rectiMitcidaitlitt dtilaii (11a thie stibsisttlIce crops ott the 
sate f irnm. 

Meth '3 to provide researcher-farlmer 
linkages 

A taritn is acomtplex organization with ituly facets. Most 
talrtts are coitnprised ut ue or nitoe. Ililistild uniits with a 
cit plc x set ot'f nctit i s designtedl to provide for thi 

welfare oftaunih' memnbers. Miany prodLIcts are required 
,n1ol scverail metans ,Ire Used to a6c e sired is, hit order 

to au)proacL11 a11tller'-statilliig it'tlt tarli, a tii of" 
reswirclhers t'rout a tItIIIbCr o/'discipliies is esse tial. It i 
no0t slittieCiCt tor uLnillbrs fa niuitinber ot'disciplitcs to 
\ 'ork individually il a giveii area or o l ,Igivei problem. 
Rather, it iscritic i thtit ,liftrett diiscipliIes work together 
ii iltl it'liiiihig ' dcviliputentt process (I lildebrand. 

lt). Icchliiliigv uevchipnltet itt receIt \'Tars has been 
orielteud primarily toward bioiligicl inttervetitittns. It was 
tlertOre reasioiifle thlteivy eiplhasis be placed otl tile 
bilOigicah sCiCticCS. I h(iisever. it is ,lso critical tiiac tihe 
social ,ill ecotOIloic sciCTces be itichluded il the tuilti-
disciplinary teatis itivovci it rcsearclCtr-tiriter litikage. 

That linkige lisuthly beitis with ,it initial chlaracterization 
oftit area, frlLuteintl,' usinlig a rapid recottnaissitict,survey
f10r the purpose tifiditntilfitg tentative recotmtmentdatin 

domains, evaluating constraints it) the farmiing systems 
within those domains, anild deterining possible 
interventions tor the inprovemnent ot those systemis. 

(haracttrizationt, evaluation, and refinement of 
recomtmendation domains is a contintius process. The 
mtultidisciplinarv tea tuses several iteatIs itICcItlitig 
on-tarin trials, directed or verification surveys, and 
t'reqtlct researcher-fartier contact to achieve a better
inderstaiiding of he clietele aid to initiate evaluation of 

technological alternatives. 

Researchers must keep ill tinitd that the iajor objective of 
CoindctiIg on-ftrm trials is to evalatce the potential 
response ofteclitological alternatives under the real and 
varied conditions to be found ol the farmts ill aspecific 
rccoimiltllidatiotll doiiiain. )isciplinary training has 
convinced most researchers that it is necessary to reduce 
sources otfvariatioti frot iioni-stcidied variables to a 
tiniimut iii order to eff'ectively determine significant 
ditferetnces aniong levels of treatmnnt or treatmnent 
variables. To gain tiie ttost benefit front oti-tarti research, 
researchers itust comprehend the value of working with 
variability aniotg tarlts antd otieattempt to follow 
disciplinary mandates that dictate controlling this 
variability. O.)ne statistical procedure which shows great 
promise in helping researchers to evalatt technological 
alternatives we subjected to tie variability ofindividual 
I.ariner IIIaI etcIIt is Mtodified stability Inalysis 
(Hildebrand. 1984). Thit analysis utilizes tile 

envirotment within which a product isproduced as an 
iidepcIdtint variable retleuting soils, climate, and 
stcioeconinlie coltditionIs, ittludiig ttu;itageitient. 

Against this intdependetnt variable, results can be measured 
by aly oftthe relevant evaluation criteria iicluding yield 
per hectare, prodtluctiOu per unit ofcash input, yield per 

unit of labor in a critical period, or any other criterion 
which is relevant to farmers it a recmtmiendatit dontain. 

1~i'[lTeprlcedure also provides a mIIethod by' which 
recomnnendatio~n domlains c.11 tc refined or partitioned. 
r 

GUATEMALA: ONE INDICATION OF 
SUCCESS 

Perhaps tie best examtple otfa national research institlitt 
which has lollowed the fartinitg systems approtach, is that 
ofthe (Guatetmalan Institute olfAgricultural Sciic:e and 
Techntology (I{TI[A). It tile early 1970's, (;tiattell';i 
etbarked otn adaring entdeavor to significantly tiodilfy tie 
i,ipact ot'its investment ill agricultutral research aud 
tccitiohgy dcvihipiIcIntt. Il t973, wlen the ntew institute 
was established, (Guatemala was imuporting large alttmotints 

ofthe basic grains nicCdCd as fiod. The primary goil ofthe 
iistitite was to achiCve self-sutficieitcy ill ti prodluctio 
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TABLE I: Comparison of Production, Yield and ImportationofBasic Grains in Guatemala: 
1973-1983 

Unit Maize 

1973 
Production mietric tons 659.530
Yicld kg/ha 1,180
Area ha 558,920
llll|riors l tllolllss 72.050 

198 

l'roductiOll int.lric tOlls 1,031,260
Yield kg/ha 1,636
Area ha 630,350
Ilmports elltriclolls 2,440* 

1973-1983 

lh.xrease ill:I' oductiu %A 56
Area 13 
Yield 39 

Source 
Adapted from Ianco die(;uaeala 

oftliese basic grains, utilizing primarily the sinall farmers 
who produced approximately 65% ofthe grain in the 
country. The methodology developed by ICTA has been 
well docunented and the results achieved within one 
decade are gratifying if not startling. Imports have been 
reduced to a ininiinuin, and yields have been increased uLp 
to 70% even in the face oflarg,, increases in area of 

production (Table 1), which normalh, results in,reduced
 
yields. Seldom, if ever, has a country achieved self-

sufliciency in fou r basic food products sinultancously 

over such a brief period of tiie. 


POLICY AND INFRASTRUCTURE 

RESEARCH 


The tariniig systems approach to technology 
development with its strong researcher-farnier linkage, is 
directly amenable to augmenting infrastructure and pohic 
research. File multidisciplinary tearus involved at the farmn 
level can provide direct information to policy makers and 
infrastructure managers, and can incorporate information 

received from them in the development ofaltcrnative 
techiologies (Hildebrand, 1984b). Economists and social 
scientists, in particular, can help provide policy makers and 
ilfrastruicture managers with much more realistic 
information on probable responses to policy arid infra
structure stiiuili than is possible from studies ofinodels 
based ol data fron standard statistical survey techniques. 

leans Iice Sorghum 

58,460 19,370 60,840 
636 1,6oo 1,360 

91.920 12,110 44,740
390 210 ISO 

I02,800 42,320 99.040 
986 2,850 2,080

104.26o 14,850 47,600 
140** l60** 

76 118 63 
13 23 6 
55 78 3 

Notes 

* Aiinal feeI 
** ilproved seed only, fircolsullption1not 

Directed surveys are occasionally conducted by the 
multidisciplinary tearns for purposes ofanswering specific 
questions regarding technology development. The same 
types ofdirected surveys, if not conducted so frequently 
that they interfere with ongoing work, could provide 
specific responses to policy makers and infrastructure 
managers. 

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

IMPLICATIONS FOR RESEARCH 
POLICY AND ORGANIZATION IN 
SMALL COUNTRIES 

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

73 



other than applied, probleni-solving research. Larger, 
wealthier and better developed countries, as well as the 
international agricultural research center network, must 
carry most ofthe burden of the more basic research 
activities required as input into tie applied research of poor 
countries. Fortnately, experience has shown that applied 
agricultural research can be eftkctivc insolving both micro 
and mnacro level problems in small countrics, and effiective 
researcher-f irnier linkage is the key to efficient applied 
research. It nist, therefore, receive top priority inresearch 
policy in small countries. 

ffiective applied research, with strong rescarcher-Iarner 
linkage, requires in investmen t in field persoMinel, .1nd 
transportation and logistic structures for them to be 
etficient inthe field. Ientives arc required to attract 

quality personnel to isolated areas in the interior of nany 
countries. Adiministrative structures must provide the 

flexibility rciu ircd to operate efficiently without being 
bogged down by bureaucracy paper work at central offices 
inplace ofactioi iII the field, 
Research policy must support this type of structure and 
program. 

The need fur transportatiom, field logistics, and inceitivcs 
for quality field persmnticl is often construed Is 
utnreasoniably increasing the cost ofanation's agricultural 
research program. I Iow+cvcr, if emphasis is placed oii 
efficient applied research vith a strong rescarcher-ariicr 
linkage, the traditional large investment inelegant 
experiment stations. offitces and laboratories can be 
itinimized. Research policy should consider the 
investmnt in a strong ficldresearch program as aII 
Alternative to mudLot an additioni to an expensive, centrally 
located research facility. This is miot to say that support 
research is not [ICCdcd. Rather. support research can be 
C0ldUctd with more itodest iatiotal facilitiCs, amd with 
more Lise of'the internatioial agricultural research 
network. 

Agriculural deveh pmwnt will not occur as aresult only of' 
tlie dCVClopnitlC1t of appropriate techniology. IProvisiot 
must be made Ior required infrastructure to provide a 
cotstait aid reasonlably priced supply ofthe technotlogy or 
its colptnenitts anid market infrastructure must provide 
efliictitn commercialization channels. National agriclttural 
research policy. therefire, iust link technology and 
in frastructure development. This linkage can be provided 
via mtultidlisciplinary temns with strong rescarch-fuirmer 
linkage. 

I )evelopment also cannitot occur unless technology is adc 
available to fa rmers. Lxtension services are traditionally 
thv.' purveyor of this service. Efltective multidisciplinary 

teais working in well identified recommendation 
domains can work with 50 to too farmers each year. It is 
well known, if not well doculmnited, that good 
technology travels rapidly from farmer to farmer and 
widespread adoption occurs even in the absence of 
organized extension eflo. i Strong researcher-farmer 
linkage is an effective extension procedure and should be 
considered by policy makers as such. Some specialized 
extensionI services can be utilized by farm level multi
disciplinary teams fir providing pamphlets, audiovisual 
materials, and other equipment to improve presentations 
at field days and less formal gatherings. Integration of 

extension personnel into these multidisciplinary teams 
should also be part ofagricultural policy. This integration 
will involve a small proportion of the total extension 
personnel ofa country. The remaining personnel can be 
freed for the many other duties which are always placed 
with extension. 

National agricultural research policy should also attempt 
to link university level research with the applied research 
organization. On the one hand, this implies that 
universities will not be directly involved in the kind of 
farm level development research which has been discussed. 

Time nature of most ttuiversity research does not make it 
amnlable to providing -esponsibility for development 
research. However, this dti...:s not mneanthat research 
,:omldtctcCd at the university level cannot be applied research 
and provide input in to the main agricultural research 
organization. A close university linkage helps orint that 
research and provides students with valuable applied 
research experience. it also provides the research 
organization an opportunity to evaluate graduating 
students to help themn in their own persotmncl selection 
process. 

Finally, itationtal agricultural planning research activities 
can certainly benefit from a strong linkage with the farm 
level multidisciplinary teatis. However, care must be 

exercised by national planning groups not to usurp the 
time ofthe farm level teams. The printary product of these 
teails must be the development oftcchnology. -lowcvcr, 
it has been scen that they can provide valuable information 
lia)r policy makers. Ifthese teams'are augmented with social 
scientists or ecotnoinists, they can be particularly useful to 
national planiing activities. 

IlIIsumary, strong csearcher-farmer linkage is possible. 
It increases efficiency oftechiology development, and can 
serve as the focal point for extension, university, policy, 

infrastructure, ind internatital agricultural research 
network linkages. A strong rcscarcher-farmer linkage, 
then, can easily be envisioned as being the key ingredient in 
n;ttional agricultural plans for developtent. 
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ORGANIZATION OF AGRICULTURAL RESEARCH IN THE
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RESEARCH AND FARMERS' PARTICIPATION 
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INTRODUCTION 

At tie request ofthe organizers of the workshop onl 
"Agricultural Research Policy and Organization in Small 

Countries," thie organization ofagricultural research in the 

Netherlands will be discussed in general and, in particular, 

the organization ofpotato research as acase study. Special 

attention will be taid to the participation and involvemcnt 

ofthe various brnches of the potato industry (such as 

growers, breeders, merchants, and processors) in pttato 

research activities and policy, and to the application of 

research results in practice. Before doing this, it may be 

necessary to -xplain w,, tront all research activities, 

potato rcsearcl, has been especially chosen as acase study. 

Three reasons can be given: 

i. 	 The importance of the potato crop in the 
Netherlands 

Tile potato has been an inportant crop in this country for 

ntacty decades and in the last two decades it has become 

even Imlore imiportant. There is no other country in the 

world where 25J"/of the arable land is cropped with 

potatoes, and where almost 50% of the income of farmers 

with arable land is derived front this crop. Moreover, 

about two thirds of the total production (seed, fi0Ld 

potatoes, and potatoes for starch production) is exported in 

fresh or processed tbr, so that both production and 

research have become somewhat internationally oriented, 

Since the 192os, research has played an important role in 

potato improvement by starting with tilewell-known 

research by I)r. Quanjer at I)r. ()ortwijn Botjcs oti 
potato virus and ott the role ofaphids in vints transmission. 

Although it is difficult to prove, it is ity opinit that the 

strong position of the I )utch potatot industry today is due 

to tile well-developed potato research progran it this 

country, actd to the string invlvement of growers, 

breeders, merchants and processors in potatoi research 
policy. 

2. 	 The increasing importance of the potato 
crop in many developing countries 

Tile increasing importance of the potato in developing 

countries is shown in Figure i. )uring the last 15 years, 

total production has almost doubled due to an increase in 

yield per hectare and to alincrease in the area cropped with 

potatoes. Moreover, the increase in edible energy and 

protein yields per hectare for potatoes was somewhat 

higher than that for wheat or rice (Figure 2),despite the 

green revolution in wheat and rice varieties. 

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

There is no doubt that ofall agricultural research activities 

in the Netherlands, the participation ofthe potato industry 

in potato research has been greater than that for other crops 

or other fields of research. 

ORGANIZATION OF AGRICULTURAL 
RESEARCH
 

As there is no time to give detailed information about the 

organization of agricultural research in general, I will 

confine myself to an outline sketch of this researih, 

accepting the risk that in sonic places the picture might be 
slightly distorted. However, this callhave an advantage in 

that the reader mtay get an overall picture of the 

organization more readily when not distracted by details 

which are not important for our purpose. 

Figure 3 is an attempt to give such a draft outline of the 

organization of agricultural research, and I would 

particularly draw your attention to what has been 

described in Figure 3as the main characteristics ofresearch. 

These characteristics emphasize perhaps too strongly the 

differences between some departments of the Agricultural 
University and the related research institutes. 
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Experiment Research Stations are usually situated in a 
main area ofcrop production. They are commodity or 
farming type oriented, and deal with aspects ofa specific 
branch or sector ofagriculture. Staffand activities are half 
financed by the Ministry ofAgriculture and Fisheries and 
half by farmers' and growers' organizations. The financial 
contribution by farmers and growers gives them agreat 
influence in the selection of research projects. 

Fhe station can rely oil specialized research institutes for 
long-term projects and more specialized subjects such as 
plant breeding, crop protection, agricultural engineering, 
soil fertility, etc. The management of the institutes (and 
also of the stations) is governed by aboard of which several 
members are appointed by national agricultural 
organizations, to promote an appropriate level of input in 
the selection of research projects. In sorte cases, 
organizations contribute financially to specific research 
projects (tip to io%of the total budget), but ;ngeneral, the 
budget of institutions is filly financed by the Ministry of 
Agriculture. The staffofthe stations and institutes have the 
status of public servants. 

The I)irectorate for Agricultural Research of the Ministry 
ofAgriculture atid Fisheries coordinates the activities ofthe 
institutes and stations. I )epartntts of the Agricultural 
University are primarily established for education and 
basic research, but often staffinembers also deal with 
applied research. The university is fully financed by the 
ministry. Inall types ofrescarch establishments, research is 
dedicated not only to the needs of the agricultural industry, 
but .aIso to the benetit and weltfare of society. 

In order to provide channels ftor liaison between 
departments, industries and stations, the National Council 
for Agricultural Research was established. All aspects of 
the agricultural industry, the Advisory Service, the 
Ministry of Agricultutre and other organizations interested 
in research are represented in the National Council. Apart 
f-m the task ofpromoting contact between scientists at 
tie bench, the council makes proposals for anational plan 
for all agricultural research to the ministry. 

The national plan is implemented by nteans ofprogratts in 
wrhich new perspectives for research and the possibilities 
for, and problems of' agricultire are kept inbalance. When 
planning programs, those who lead research and those 
who use it are always kept inclose contact. Inthe folloving 
section, this Inutual influence of practice and science in 
regard to the potato will be discussed itt more detail. 

research ofa country is concentrated, do not exist in 
Western Europe or in North America. This is in contrast to 
most countries in Eastern Europe, where such research 
institutes do exist, e.g. DDR, Poland, USSR, and CSSR. 
The Central Potato Research Institute in Simla, India is 
also well known. In the Netherlands, there are some 30-35 
scientists, mainly concentrating on potato research, who 
are employed in 3-4 departments of the University, 8-to 
research institutes and one experimental station. The 
advantage ofthis system is that they can do their research in 
close cooperation with their colleagues working in the 
same field ofresearch or discipline, such as crop protection, 
breeding, physiology, etc., and that they can use 
sophisticated equipment that has been developed for 
specific research disciplines. 

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

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

- A committee ()utch Potato Association - I)PA) in 
which the various branches of the potato industry are 
represented. The I)PA advises the National Council for 
Agricultural Research and the board and directors ofthe 
research institutions on potato research; 

- A staff member ofthe Directorate ofAgricultural 
Research, who is responsible for the coordination ofall 
potato research. 

4. To advise special funding agencies of the potato 
industry about financing special potato research
 
projects.
 

DUTCH POTATO ASSOCIATION 

Tie lIA consists of: 

POTATO RESEARCH - Four representatives of the growers (seed, food 
potatoes, potatoes for the starch production, and 

Potato research institutes, wher, ntost of the potato growers' organization); 
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Fig i. Development of the total production of (t) wheat (). production 
(2) rice (x) and (3) maize (o) in developing countries with /0 
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Fig. 3. Sketchy outline ofagricultural research in the Netherlands 

Research institutions 
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- Onc representative of the breeders (in the Nectherlanads 
there are niany private breeders); 

- Four representatives of the merchants (seed and ware. 
export and in land, wholesale and retail); 

-	 Two representatives of the processors (starch and 

derivatcs, and processed products for hLiiaiiwr 

consulption); 

- Two represeitatives of the Potato Marketing Board 
(lProduktschalp voor Aardappcn); 

-	 One I)ircctor ofthe Inspection Service (NAK); 

-	 ()n I)irector oftht Plant protection Service (19); 

-	 (ti icpresct.tativc of the Mini,try. 

The chairtman oltthc I )lIA is the coordinator for potato 
rese'archl, and the secretary is the senior potato specialist of 
tie Research St~ationti r Arabic Farming and Field 
IProduction otf Vegtibles. 

The n.lii tasks ofihc I)P. , arc: 

IoS.advise the Natimal Council fr AgrihItural
1Ota-Ch al~tlt t~t.11 research; 

2. 	To itlvise tilth oards nid directors ofthe research 
institulions about potatto research ill their institutes or 
stations: 

3. 	"I'n draI.ytl.ilitieiiioil ofthe Aivisory Serviceor ofthe 
potato itldustry to spccific tvelopnments ill the crop; 

This task is xcTICttId by: 

(i. 	 Ili'altalial Ilet ting to discuss .ill aspects of potato 
rescarch, ilit.tiilg tllt appoiintitlt ofth 1iuVney sperlt 
oil the various ticlds ofresearch (see Table a); 

lieat a allualattting (aor 2 days) where ont ofthe fouatr 
fitIds of rtscarch (brtdinig and varietal assessmniait; 

plait protectoi: crop litsbandry including 
physiology, ctc.: storagt. tliallity. .ldt proctssing) are 
tIisLtuist'd ill extta sio with the I)irtclors atd senior 
rt'st'arch workers of'tht inistitutiions coimtenied 
(intluiding dtpartmatcts oftli University): 

I ) seass,aoalat'rtltvallt tapics ill special itaCetiligs; 

.t. 'rep.ar.ltiotl tevtry tivt yt.ars ofa rtport about 
dtvelopttlclts cxptcttd in that potato crop which may 

ted spetci.aI rcstarch att'ntin. 

"Toextcute these activities, it has been shown to be 
extremely important that the secretary bea senior potato 
specialist well infornmed about potato research, about the 
Advisory Service and about practical developments. The 
I)PA has the advantage that the chairman, who is also 

coordinator ofpotato research, isalso well in fiurnd abott 
what is going on iii research. 

In the activitics of the I)PA, the translocation or the 

fiornmlation of wishes ofthe potato industry into research 
projects have never been aproblem. We arc aware that thisis also due to the choice of the right secretary and chairman. 

COORDINATOR OF POTATO 

RESEARCH 

Oiie olithc staffnamibters of the I)irectorate Agricultural 
Research is responsible lor the coordination ofpotato
 
research acts through:
 

- 'File I )A, of which lie is the chairman; 
- Contacts with the directors and research workers of the 

research institution where potato research is done; 

- The establishing of working groups, in which potato
 
research workers usually ofdifl'rcnt disciplines work

together on specific topics such as "Growth vigor of 
see( potatoes," "Efficot of water supply on yield and 

qluality." atd "Use oftru potato seed.' There are ill 
total eight such working groups of which the 
coordinator is the chairnman. He can only do this work as 
long as lie is recognized as apotato specialist. 

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

It will be difficul It r nia, so closely connected with this 
work. to give ii unbiased answer to this question. 
Nevertheless, I dare say that ill gencral the potato research 

program in this country is well balancet, and by this I 
inean that the research projects reflect reasonably well the 
problenis antd possibilities of the potato industry. 

This is achievtd by: 

I. 	 The interest oftht,directors landresearch workers in 
what is going ot it) tilt potato industry. The fact that 
several research workers have been born on farns may 
a11i'ct their attitude; 

2. 	The influcnce ofthitnembers ofthe board of'those 
research inlstitutes where potato research is a substantial 
part of their whole research program; 
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Table i: Budget ofPotato Research by the Ministry of Agriculture and Fisheries, in Millions 
of Guilders. 

1974 1973Year 

Total 	 11.2 12.1 

Percentages 

Lreedig a.d varietal rcwarc2 26 29 

Soils And l:rtihzation 	 3 4 

Crop himbandr% and physiology 22 9 

Mclauiation. libor inid (CclRltily 4 4 

I)Iseas .nd Iet' 	 17 18 

Storamge .id pricwselllg 	 39 36 

3. 	The influence of the I )PA and the potato research 
coordinator onl the research program. 

It is extremey ditficult to weigh these three effects. Inl niv 
opinlionl, the influence of the lI PA in combination with the 

research coordinator can be rather strong, because ofthe 

interest of the research workers in solving problems which 

exist ill practice, and of the interest ofseveral board 

members ofthe research institutes ill potato research. Two 

examples will be given to dcnmonstrate the intluence of the 

I)IA on potato research. 

i. 	The distribution of funding from the Ministry of 

Agriculture and Fisbries for the various fields of 

research is given in ".ble i. In 1977. after long 
discussions, tile I)PA decided that research on special 

aspects of diseases alld pests alld Oil breeding should be 

extended and that research on storage and proccs;itng 
could possibly be slightly decreased. Table i sh.+.s the 

etfict of this advice t) the National Council for 

Agricultut,.l Research. 

2. 	 About five years ago, the I )PA discussed all aspects of 

the research tin the potato cyst-neillatodes. The 
colicltsion ,2was that the chairmian/research coordinator 

shllOld establish .1working group of scientists working 
(121this pest. The first t.sk was it) prepare asurvey of, 

atil recommendatiols for, urgent rescarch o1 potato 
cyst-lelllatode. The rccom lcndatins .were accepted 

by the I )PA and resulted in a1 extension o'this research 

with two research workers and fore t'clnicians, of 

which the two scientists and three technicians are paid 

by funds proIvided by the potato industry. 

1976 1977 1978 1980 

23 14.6 15.4 18.0 

30 28 29 33 

6 6 6 6 

20 12 12 12 

2 4 6 4 

16 14 15 16 

36 36 32 29 

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

Research results wvhich are important for growers and 

which can be applied without further experiments on 

farms :ire introduced into practice by: 

- the National Advisory Officers via the regional 
Advisory Service; 

-	 tile potato specialists of the Research Station for Arabic 

Farming and Field Production of Vegetables via the 
regional Advisory Service. 

If the research results of the University or of tile research 

itstitutes need further research oil farn level and/or need 

some adaptation before introduction o farms, this isdole 

by the potato specialists of the respective research stations. 
It is done on the expcritlenttal farmsIoftie research statiol, 

or o2 the regional experinmenital farms, or ill cmiercial 

farms, depending on2the natulre of the prtblem. Research 

results to be applied by merchants and processors are 

(isually introduced to these brancles by tile Institute for 
Research on Storage and Processing of Agricultural 
IProduce (I VL). 

The introduction or adaptation of research results do not 

present problems. In general, we are mlor. afraid of a too 

rapid tha of atoo(slow introduction of new findings into 
practice. Of course, there are exceptions. Years ago, tile 
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)PIA stimulated research ol tile control ofgroundkeeper 
potato plants. Research institutes found it difficult to 
develop techniques for controlling groUndkeepers. But in 
the end, the techniques which were developed proved too 
difficult to introduce into practice on a large scale, mainly 
because the growers were insufficiently conscious of the 
danger of groundkeepers in transmitting diseases or pests
troni one season to another. 

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

It is risky to conpare tile participation and involvement of 
the potato industry in potato research in the Netherlands 
with sone other European countries without any special 
study'. What is said here must be considered therefore as a 
personal opinion based oii fcw observations. Potato
 
research in the UK is in general of a high standard, but I 

believe that the link with tile potato industry is far less
 
developed in UK than in the Nctherlands. This may be due 

to the organization and possibly also to the tradition ofthe 

research workers to be scientists first and foremost, 

hi the Federal Republic of( eriany and in France. the 
participationandpotato

lessrdeveopdtian in tet tlotato inproduction
less developed than in the Netherlands. 

hi taly, Spaiin,and Portugal. the importance of potatok
 
research is so small, despite a large potato production. that 

it is difficult to talk about tarners' participation in potato 

research in these countrics.
 

In tie USA, especially at the land grant umiversities, potato
 
research is strongly .justed to the problems and potential 

ofthe potato crop in the relevant state. So far as I have seen
 
this is not due t an intensive pa rticipation ot'the various 

branches oflthc potato industry in tile potato research
 
policy but imlore to: 


i. 	 Finanlcing spccial research brojects (State Potato 

(:olmllmmittces); 


2. 	 Extension officers wyorking usually in the same 
university And eVC tht sane departnments as the
 
research workers. The commbination of research and
 
extension is gratifying. 


litdevelopinig cotuntrics, the success ofnatioal potato 

prgramin depends largely olu time degree to which these 
prgramis are adjusted to the problens anld possibilities 
existing in potato productioii and colisumlption. In most of 
thesc couintries, it is dtificult to attract the attentiomi of 
potatto growers to research programs. It is then the task of 
tile Jaedr olftle progran and its research workers to be 
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Fig. 4. Development of potato production in Colombia.
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well informed about what is going on in practice. This is 
often insufficiently understood, which is one ofthe reasons 
why the results ofso nany programs are rather poor. 
However, Columbia is a country with a wcry successful 
H rolanis cuntryast a crsessful 

program )uring the last two decades, potatoin Colombia has tripled (Figure 4) and
consumption per capita doubled (Figure 5). It may be 
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assumed that the National Potato Program. which started 

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

moment, 12 research workers belong to the program, and 

about 26 research workers, who have as their main task 

potato research, are located at various institutes, but their 

potato research is coordinated by the program. Varieties 

which have becn bred by the program are grown on 8o% 

ofthe area cropped with potatoes. It is my opinion that the 

well-balanced research program, which is well adjusted to 

the problems ot practice, and the well-established links 

with the Advisory Service (in the same organization), are 

the secret ofthe success ofpotato production in Colombia. 

CONCLUSIONS 

i. 	 Tie success ot'potato producti,,, in a country is 

determined by the degree to which a well-balanced 

research program can be established and executed. 

2. 	 The participation and involvement of growers. 

breeders, merchants, and processors is important to 

achieve such a well-balanced program. 

3.If this participation of the potato industry is not 

possible, it is extremely important to incorporate one or 

two potato specialists in research mznagenient, who are 

well informed about potato research and about what is 

going on in the potato industry. 

4. 	 In the Netherlands, it has becn proven that the special 

committee, in which the various branches ofthe potato 
industry are rcpresented, can play an important rce in 

increasing the participation and involvement ot the 

potato industry in research. 

The success ofsuch a committee depends largely oil: 

- The interest and capability of the members of the 

con mittee; 

- The capability of the secretary and chairman to act as 

liaison officers between science and practice; 

- The degree to which the directors and research workers 

are interested in solving practical problems. 
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SUMMARY 

In this paper, we will elaborate on the relationship 
researcher-extension agetit-ftarmer in rice cultivation in the 
Dominican Republic. After a briefgeneral description of 
rice cultivation and research in tie country, we will 
indicate how these three parties view their contribution to 
increasing production levels inl rice growing. We will point 
oit that the objectives of the system of generation a d 
transfei.r ofrice technology are detern tined almost 
exclusively by national interests. anld not by farmers. The 
latter lack ways ofindicatiig their ,,ceds and priorities to 
rice researchers, as a result of which tile s'steni of 
generation ind transfer exists as aone-way flow of 

itOrnmatin Only: froim the research institute, via tIme 
extcetsiom service, to the farmier. 

Ne'crltelcss. recently thrmicrs' interests have been taken 
,more iito accoutnt ill I )ominmican rice research. We will 
present two exam es of this phetmminetmon: ratooning and 
sowing Otut of seasom. R toning. or obtaining a second 
crop fron the stubble o, the first one. is used as .iit 
al ternative for double cropping by a comsiderable number 
of lfrmc, s. Altlough yields ofa ratoon are lower than 
those o a sown crop, profitability tr the t"armer is usually 
higher because of low prodlmctioml cost. Also, anumber of 
bottlenecks inl tire production ofa sown crop catl be 
avoided. Thmcrcefre, ratooning can h cosidercd as an 
efficient produmctinm system within a context ofa mumber 
ofconstraints limiting the practice and profitability of 
double cropping. 

Sowing Out of'seasoii, that is. in months where 
timIAvot ral e coiditilts are liable to reduce yields, is a 
practice widely encountered it the rice producing region of 
Nagua ill the mnorth-easter part of the I )ominican 
Reputblic. Unlike ratooning, farmers tho not have a 

preference for sowing out of season. They are forced to 
because of the severe constraints in their production 
conditions. Due to the magnitude of the problem, as far as 
the tumber of irmners afTected and yield rcductions are 
concerned, technology directed at decreasing the negative 
effect ofsowiing out of season might help to considerably 
increase production levels in the Nagua region. 

What concerns us iii tihe topics discussed above is, first of 
all, an explanation of the fact that until recently practices 
anid problems of importance to farmers have bcen 
overlooked by national rice research. In tile second place, 
we want to indicate how these topics cattle to be included 
in rice research efforts after all (albeit oti alimited scale), in 
spite of their earlier cxclsion. We will illustrate that, imithe 
case ofratoonitig, this was title to apersonal interest of rice 
researchers. Ont the other haiid. ill the case ofsowiig out of 
season, it was the result ofdirected cfthrt at problem 
identification among small scale rice trmers. We will 
conclude by expressing the hope that in the furture this 
latter approach will gain a certain degree of acceptance in 
setting priorities ftr agricultural research. 

INTRODUCTION 

Rice is the most important staple in the )miinican 
Rcpublic. Inl area sown, production value and labor, and 
capital invested, it is second iily to sugarcane (SEA 1981, 
page 5). According to Corderro (1978, page i), some 98% 
ofthe physical rice area is officially classified as irrigated. 
However, about one tburtlt of this land has stch a poor 
irrigation infrastructure that rice grown on it would be 
better defined is upland rice grown umder favourable 
conditions. tI 1983, 99,733 hiectares vere sown with rice 
(Cuevas INrez, 1983). ( )i a physical rice area of90,4oo 

hectares, this i iplis that the average nu mber of croppiig 
cycles for that year was only about i. to. This figure 
indicates that double cropping is more the exception than 
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fact that the 

larger part of the rice area is dedicated exclusively to the 

cultivation of this crop. 

the rule. This is surprising, considering tile 

hicertain regions of the country, ratooning is practiced 

instead of sowing asecond crop. Ill1982, about 12.0o 

hectares were ratoomied, alnost 2/, ofthe 62.ooo hectares 

soWn1 during the first cropping cycle. If one were to 

consider aratoon as a second crop, the average number of 

cropping cycles in 1982 would allOtlt to 1.24. 

About halfoft he physical rice area in the I)ominican 

Republic is illtilehands of the I )ominican Land Reform 

Agency. In tileyears 1975-1982, ainaverage Of about 35"A. 
of total national rice production was grown on Land 

Irefr faiirms (Cuevas lNrez. 1983). According to data of 

the 5th Agricultural (Census. held ill 1971. about hal ofthe 

assumne that it is aresult of the combination ofimproving 

production conditions (water management, machinery, 

and credit) and tile,albeit partial, adoption of the new 
technology package developed by CEI)IA. ly now, the 

use ofnew varieties and modell inputs such as fertilizer, 

herbicides, and pesticides is predominant, both in small 
and large scale rice cultivation. 

However, illspite of these improvements, constraints ill 

production conditions still form amajor impediment to 
raising yields to the desired levels. This is especially valid in 

the small farm sector, as will be indicated below. 

The relationship researcher-extensionist
farmer 

research institute, there is
Apart frothe rice another
 
area unader irrigated rice cultivation in the I)otinicanAprfonthrceesahisiuehresaohr
arepublic coistedorms stiVi~iall tin I0 areasn(aboutgovernment institution exercizing amajor influence over 
Republic conlsisted ffirms smaller than 0o tareas (aboit,t 
6 hect.res). Thtus. itmay be stated that an important part of 

I)oin ican rice prodluctiont takes place on smaill fatis. 

Since the i96os. rice research has becn conducted at the 

Cenitro dc liIvcstigac.mes Arroccras (CEI)IA), located 

near the town Of loiia(, in the fertile laids of tihe central 

region of the I )ontinican Republic. Rice breeding has been 

tileMost important and successful coin ponCnt: at present, 

majorareasare sown with locally released wmctiessuchas 

J.1 a57,1J1ma 59 an1dJol,,ia 60. Apart frotm these varieties, 
a package ofrccoimcidations was developed, based on 

the sow ing oftwo crops per year, and including al alple 

use of i oderni inputs such as fertilizers, pr-c'mergent 
herbicides, figicideCs, ald ilnscticides, 


)ecember 

ati dJanuary tor the first cycle, aindJume andJuly for the 

secold. File rationale behimid these dates is to avoid tile 

unfavorable cliltlatic conditiotis by which rice sown itt tile 

August to Novetiber period is Aftlcted. 

RC cotn temLided sowing dates arc the tionthis of lI 

li spite of the existence of tie high yielding viricties and 

the aforcictioned rccoinimcdations, national rice yields 

have retmtained sonmelhat below expectations. Ii 1982, an 

average of 3.6 tons of paddy per hectare was obtained. hi 

compatrisoi countries such as Colotibia atid Vctiezilela 

had already harvested ianaverage of 4 .2 tons amid 3.9 tons 
res pectively in 1975 (Scobie & Posada, i977, page 134). 

Nevertheless. there its bci a fI'irly contitiuous increase tm 

last decade, yields increased 
From an average of'2.98 totis ofpaddy per hectare inithe 

19-73- 1977 period to 3.33 tols ill tile 98z years, ati 

yields simice tilesixties. Il tile 

1978-

increase oft1.6%,. Although no systematic research has 

beeti carried out to explain this fact, there is good reason to 

)ominican rice cultivators. This is Fomento Arrocero, the 
departnent of the Ministry of Agriculture which directs 

the itoplenentation of rice production policies in the 

I)oninican Republic. This department basically defines 

the technological package to be dentonstratcd to farmers 

and, to alesser degree, influences research topics. 

Priorities for research are set in accordance with one of the 

principal objectives of )ominican agricultural policy: the 

attainment ofself-sufficiency in riceproduction. As a 
1963, CEl)IA's 

research efforts have been directed at raising production 

levels as rapidly as possible. The institute aimted atthe 

creation ofa technological package, based on high yielding 
varieties, to increase national rice produIction. It was 

consequence, ever since its foundation ill 

assuled that farmers would autotoatically adopt and 

benefit from this package. However. consultation with 

fatrmers or their representatives was and is minimal and 

certainly not istititutionalized. I )irect contacts between 

farmers and researchers are infrequent, and take place 

almost exclusively on field days illwhich rescarch results 

and deitionstration trails are presented to auditiccs Of 

extensiot agents and selected farmers. I-lowcvcr, in these 

cases comn nication is also liuited to aone way flow of 

iniforitm ation: the scientist conies to teach anid dettonstrute, 
not to listen. Comnmnents or criticism by farmers are usually 

treated illa defensive manntier, rather than as abasis for 

dialogue ott the latter's problemit as the following example 

indicates. 

(ita field day iti which a nutber of 
recomnicndations were given on fertilization, the 
scieitist ittvoLved adviscd farmers who 

transplanted mechanically to admtinister tilefirst 

application at three days after transplanting. 
A (large) farnter retiarked that illhis fields that 
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would be inmpracticable, because 3 days after 
transplanting the first seedlings, he would still be 
planting ill other parts of his fields. The researcher, 
rather than entering ill a dialogue with the farter to 
obtain more information on the problem or to find 
a solution to it, merely responded that larger 
transplanting machines 'would shortly be available, 
These could it) thejob more rapidly, so that 
it would still be possible to follow his 
recommendation (CEI)IA, 198 4 ). 

As iii thle cate of researcher and amuers, thle 
comtnunication between researcher and extension agent is 
also characterized by a one-way flow of intbrnation. As 
far as iew%%technology is concerned, extension agents are 
kept "ilp to date" ill courses which are occasionally taught 
by researchers. For the rest. contacts bctween researchers 
and extension agents are virtually non existent. Ill t'act, 
even i) tile otne-way flow of inftrntation described above 
there are problems. Frequently, research results are 
transferred to extension agents either not at all, or only 
partially, or ill a distorted ittit. 

A striking example of the latter is that for several 
years now cxtensit agents all over the I)omi ican 
Republic have becn using a statndard formulaIr 
fertilization. Nevertheless, the Taiwa.tttse expert 
ttt soil fCertility, whio has bcicn working at C El)IA 
t'or over tell vears, did not even ktov of this 
standard recotlll etdation. 

These kinids otf probleins mtay be dte to tile tict that 
-olntoArrocert+ plays a mnajo~r role inl extension argents'on-the-Job training. It se osthat tle tralatitiotofg 

research results into rccoinntittid.t ontts is nainly donte by 

this departtent, with isufficient consultation of CEl)IA 
scientists. ()n tihe other hald, the latter could perhaps he 
blaitted Ijr a lack ofinitiative ill preparing the results of 
their research Ir disseminatiom. 

IThe third relatiotship to bc extied is the oe betweeit 
extensiotn agent and tarntcr. Il this case, cotmmunicatiton is 
,lso m ainly a onte-way pr cess. Ext nsion agents transtmit 
tile rectiticildatiotns of CI-I )lA's technohgical package 
to fartlers, who inmay or may not adopt them. As explained 
above, these recomtmendatitos suppoisedly apply to all of 
tle I)otnican Republic, without taking |lto account tile 
considerable dil'retces between difherent rice producing 
regitns as tfar as climate, sis, aitd infrastructure arc 
concerned. As a result. tile rcoittncided techntology is 
not ilways applicable foir tarmers, or may tot be tite best 
alternative f'rotm a f'ariner's point tf view. The latter is 
reitihtred l+s the dil.erent objectives oflrmers and tile 
originaitors aId transmitters of the technotlogy package. 
The ftrmer strive ttr a naximun income with a 

nminiutn input, while the latter aim at maximum 
production levels. These conflicting objectives arc most 
apparent ill the practice ofratooning, as opposed to double 
cropping, one of the cases to he discussed it) this paper. 

As a conseqtence of the above, irmers are not too 
receptive to recommendations made by extension agents. 
Usually, during field days or visits by extension agents, 
they will express their admiration for the new practices, 
and will then reject those they do nc consider applicable or 
profitable under their conditions. This is, ofcourse. 
noticed by extension agents, who realize that their 
etieciveness ill having taners adopt CEI) IA's 
reconi mendations is at best Iimited. Although they 
recogiiize that part of the lack of interest call be attributed 
to a limited applicability of those recom:mendations, they 
also consider ithost tarmers as too uneducated and too 
traditional, ill the sense of resistance to changing their 
practices, to adopt the new technology. 

Leaving aside the validity of this latter assumption, it does 
seen clear that extension agents are ill a difficult position. 

They find themnselves in a situation in which they have to 
transmiit a message with limited applicability, the contents 
of whicl they are tinable to influence, and in which their 
clients are not interested. 

lit conclusion, the state of affairs in tte I)ominican system 
ot generation and transfer of new rice technology may be 
sumarized as follows: 

i.Priorities ill rice research and extension of its results aredetermined by national policy, with virtually no direct 

ilnfluetnce fromt farmers or their represeitatives; 

2. 	 ( on ication between the three parties involved, 
researchers, exteision workers, atd farmers, consists 
ofa one-way flow of infornmation. There is little or no 
institutiotalized feedback from the farit to the research 
station, neither directly nor indirectly via the extension 
service; 

3. 	Ot the p of ne research, this lack offeedhack has led 
to a focus ott a ntumher ofspecific topics and the 
exclLsiio ofothers. Ill tile following, we viii discuss 
two ofthe latter, tite way they were identified, and their 
relevance as subject matter for rice research. 

CASE I: SOWING OUT OF SEASON 

The problem 

The technological package developed by the rice research 
institute, CEI)IA, is bascl on the concept ofdotble 
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cropping. With this purpose in mind, it is recoinieinded 
that the firstcropping cycle be initiated in the nonths of 

I )ecelnber of Jantrary, anldthe second oue injute or jtly. 

III this nanlter, sowilng illlateAugust, September, 

October. or November is avoided. Establishing crops in 

these nontis has been proven to result inlsignificant yield 
reductions, dtle to low tentmperatures and lack of solar 

radiation inlthe winter nionths, and the effcctof strong
winds inlJannary ini February. [he litter afect the rice 

plants at the flowering stage and result inaIhigh percentage 

of tin fillcd spikelets. 

Although tariters recognize that sowing out ofseasoi i 
results inllo)svcryields, it is nevcrthieless a widely 

elicountered practice it)the are inrlund the town ofo 

Nagua,illthe ilortlieatst oftihe I )otninican Republic. 

According to data froi it slurvcy executed inl19.1 (1), 
Sotte 6(0 ', oftall second cropping cycles of 198 aind 1982 

w,,erc avcrage yieldsown out ot'stasoti. "ltis led tt) 
reductions ofsoies I 'i,ascoIn pared to crops sovn ini 

seasont (ietre tnid-Autgttst) iii those two years (Table I). 

The figtre oft 51 is IfcotirsC indicative: t-ctors other than 

losC associtcid \ ith otwitig illor out of seasonta also 

harte'illltetltIthese diflerctticcs. Ncverthcless, initrial 

research executed ill1982 (2). yield rCdiictiOIls averaging 
soic 20 eyre obt.tined ft0 the itost widely usd 
varietis initie Nagua regiot, the surveytIs validatinIg 

data. 

( lisiderintg these Iosses, itd Lirncrs' aw.areness ot them, 
\w-hy\ do the latter still establish crops aificr iid-August? 

The answer iSsimple: because they have iil alternative. 

lTi regit aiiis t w.i tajor problets ilrice proltCtiOnl: 
periotc shortages of irrigatioti water.ald .1 vcry liilitcdi 
availibility OlIt i cry for laid p cpairation, I 
problints result ill iCllys ot vccks. or sotliiles Imioniths, 
ill establisliitig the crop. Farmiers have ill wait lr the 
tractors to prepare their latid)rthe water to irrigate their 
plots tlriig the final stages ofland preparation (puiddlitg) 
atnd transttplatitg. Moreover, the insufficient water 

sipplics itakc t'irmers wary of sowing befo re or duiring the 
drY tititlisotflbrutary .itdMardi. The preferred practice 

ISto)establish tile cropping cycle inSCCtLbcd otlit first 

March. aid trainsplant i April. with the coting ofthe 
rains. IPlanting inlI)cccnibcr or .nt.iry would imtply a 

ctttsidcrable risk ofliticrop being .iflected by drought i 
its tiOst uhtcr,dilgrowing stages. 

(0 Sulrc",,ll illmllVll I 'cltd kv the Ad.jilvt Agricultlrlc%o mm 

I ,ivortseCirth Ad.ptnvI(2.)lrll, ittllt' .t11tt sttlm fy the 
AtCS i ,-ll ti .tltili' rlt rettA,Agroit u rl I .limth Irm c. ill it oll 

Agritillura (ISA). ,.mig, 

Thus, ifwater and Imachinery are available on line, the 

first crop is sown in April, and, ifshort or tnedini cycle 

.arieties are Lised, harvested in July. That leaves precious 
little establishing the second cropping cycle intilme t')r 
title, and aiy delay will result illits being sown out otf 
season. 

What, if anything, do firiners do to mitigate the negative
effects of sowing out olseason? Lesser yields are generally 

accepted as inevitable, but still, some measures or 

adaptations are practic,-d to at least limit these reductions as 
Iuch as possible. First, Itrinners generally sow varieties 

which have been proven t..be soiiiewhat less susceptible to 
the unLfivorable climatic conditions of the winter months. 

One oft hese is the traditional tall variety "lngl.3s",which is 
photosensitive and tature in the month ofJanutiary. 

Some agronoinic practices are also applied by tarers. To 
colipensate for reduced tillering, some farincrs increase 
plaitt detisi ty and fcrtilizer application. Also, seedlings are 
sonlietilies planted illaii inclined position which, when 
older seedlings are tist, which have already formed one or 

ntore noies, leads to the devehopnicnt of several tillers per 

node. Finally, a solution to sowing out of season may be 
Iiot sowing at all. instead. This way,but practicing ratooii 
titte is saved by elitinating land preparation and 
shortening the growing cycle of the second crop. Less 
water is required, anid there is no need at all for machinery 
for land preparation. The technicians' and farmers' views 
oilsowing out of season are schenatically depicted in tile 

diagram overleaf. 

What does tile sowing out of season indicate? Firstcase ill 

tf all, that soie of t:e rccoin mentilations developed at 
( El)I A are inot fiasible for farmers, either because there is 
too nlmuch risk involved (as ill starting the firs,the case iin 
cropping cycle iinI)ecenber/Jantuary), or because farmers 

silmply cannot adhere to them sirce they lack control over 

specific prolitictiont coniditiois. 

In the second place, it is apparent that probleits resulting 
froin a lack of prodoctioti conditiotis are tiot perceived by 

rice researchers, at least inot as problems to be investigated. 
RectOiiiiienidations for the optimum sowing date exist, but 

when itlrnrs are forced toisow aftier this optiilium, there is 
lit advice available. 

Thirdly. both the above tentioned problems seem to 

result frolmla lack tf comlunicatioti between farmers and 
iii vestigators. There is little or no feedback firot the small 

trni to thie research institute. Correspondingly, small 

tarlners' probleiiis are only taken into accontlt ifthey fit 
directly into the fra iinework offresearch priorities as 

dictated by national policy and perceived by researchers. 
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Identification of the Problem 

The topic Ofsowing out ofseason was one of several 
problem areas identified through the research activities of 
the Adaptive Agricultural Research Project (3). One of the 
najor objectives ofthis project was to provide that element 
in the IDoninican system ofgeneration and transfer of 
technology which had been lacking until then: feedback 
from small and medium-sized farnrs to agricultural 
researchers. In other words, this was an attempt to change 
the one-way flow of infoirmation, from research via 
extension to farmers, into a two-way flow, by adding an 
upward flow from thc farn level to the research station. 

To obtain inforimation at the farm level, a four-step 
methodology was used (see Diagram 2).First, through the 
application ofselection interviews, baseline information 
on rice cultivation and related factors was gathered, and 
infoirmant-, were selected who would serve as case studies. 
Then, in the case study phase, an e:dhaustive, qualitative 

inventory was made of farmers' decision-making, 

production conditions, problems resulting from those 

conditions, and farmers' solutions (adaptations) to those 

prohlens. In athird phase, the main findings of the case
 
study phase were quantified by the execution ofasurvey 

aliong a representative sample oftcultivators. And finally. 

a fiew selected problems encotntered in tie case of study 

phase were evahilated in on-station and on-farn trials, ill 

terms of vielh reductions and the effectiveness of farmers' 
adaptatioins. 

The probleim of sowing out of season was identified in the 

ease study phase. l)uring the interviews, farmers
 

consistently reported lower yields in the second cropping 
cycle as compared to the first one. However, it was not
 
inumedijately apparent that this resulted fron sowing out of 

season, as farmers reported that the second crop always 

yielded less than the first one. The reason w\as, of course, 

that first cropping cycles were started in March or April, as 

aresult fwhich second cropping cycles were very seldom 
started before August. Therefore, Nagua farmcrs had little 
opportunity to compare second cropping cycles sown ill 
season with those sown out ofseason. Thus, alihough tile 
probleii (f sowing out ofseason definitely existed in the 
Nagta region, it was not conceptualized by firners as t 
ii atter (If growing th set: lud cropping cycle in or (lt of 
seasonil, but raithier as a proble il of geueral rediuction iin 

yields in the second cropping cycle. 

o The prictt's toll ,,t., ,ci.li on Sl,,lmAtfptivc Ag t It.scarc. 

Stace.od Rite Cultivators h
tieI)ollillical Itepublic. h isajoillt

t'tlirt
ofthe Agnmuitural Universy ofWagcnigcn, } Netherlands,
.in the Miistry ofAgricultt cefthe f)ominican ltcpiblic. with
tilnilolng by tile)utch Ministry offDeveilopment Cnmiratioil. The 
project hlsbeen based infhe(oltro Norn tie Desarroilo
Agro'pecuarlo (CENI)A). Sltlugol. I.I., since19 X1. 

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

In the case under di'vu~sion, it was possible to identify the 
problem ofdec finiig yields in the second cropping cycle as 
the problci, oft'sowing outofseason. It was recommended 
that tilerice research institute investigate ways to diminish 
the negative effects ofsowing out ofseason through the 
development of tolerant varieties. Also, investigating 
agronomical practices which could compensate for lesser 
tillering and panicle formation was advised. This research 
could be partially based ol farmers' adaptations: increasing 
plant density and fertilizer application. 

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

Extension workers and researchers had to stress 
government policy: increase rice production to attain
national self-sufficiency. In order to produce more rice, it
 

was thought that double cropping the new improvedvaieties was a mlust. Since research had already 
demonstrated the feasibility of increased output through 
double cropping, extensionists were convinced that it was 
a matter ofontinuous pressure to get farmers to us the 
niore advanced, productive technology. The pressure 
to stop the practice of ratooning had two major 
characteristics: it was rnctllnended that farmers did not 
get credit for the ratoon crop, and there was practically no 
research on the system, so that extension agents did not 
have anything to recommend to farmers who wanted to 
ratoon their first crop. The only supporters of the ratoon 
crop were the farmers, and they were tile only ones whoknew anything about it. 

RATOONING AS A RESEARCH TOPIC 

I )tring 1976, we w\'ere inthe process of releasing the
variety "ISA-2 i ', after introducilg it fron Centro 

internacional dc Agricultura Tropical (CIAT) of 
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Table I: 	 Percentage of Crops Sown out ofSeason (in Second Cropping Cycle) and Yield 
Reductions in Two Land Reform Projects in the Nagua Region, Dominican 
Republic 

% ofCropping Average Yields Average Yields % Yield 
Cvcles sown IISeason Out ofSeason Reduction 

Project Oiut ofScasotn (Tons/ta) (Tons/ha) 

1:1Pozo 63.6 (N =293) 3.19 2.78 	 12.9 

El Aguacate 46.3 (N=86)* 1.97 1.40 	 28.9 

Average** 519.6(N=36 9) 2.90 2.46 	 15.2 

Notes: 

* "1hcnumtber of crops sowi out of season in El Aguacate is relatively low since many farmers, because ofshortages of water and particularly 

machinery for land preparatiot. only sow onc crop a year. Ifthis crop was initiated after IJuly atndbefore t 5August itwas considered as a cropsown 
in season I thesetond cropping cycle. 

Weighed oit thebasis of total utmber ofsecond cropping cycles. Table 3: 	Costs and Benefits, in RD$* per 
Hectare, of a Second Crop and a 
Ratoon in Two Zones in the 
Dominican Republic in 1983. 
Based on Data from 184 Farms in 
the Central Region for the Second 
Crop**, and 36 Farms in the 
North-Western Region for the 
Ratoon 

Tab) .* Yields and Production Costs of the Activity or ltput Second crop flatoon 

First and Second Crop in 1979 and Land lriparation 195.73 -

the First Crop and a Ratoon in 
i980, on the Farm of Vasquez 
Quintero (178.32 ha), Juma Abajo, 

Inputs
Seed 

366.65 
70.28 

100.33 
-

Province of La Vega, Dominican 
Republic* 

Fertilizcr 
1 lerbicides 
Insecticides 
Fungicides 

168.70 
75.68 
25.92 
20.03 

79.50 
-

t1.93 
5.72 

Year (Crop Yields production Costs Raticides 6.04 3.18 
To;I/lIa kg/I la/I)ay perI fa per Kg 

Labour 383.52 211.79 
1979 First Crop 5.01 33.40 791.74 0. 15 Levelling 

I)ike Construction 
83J6 
13.20 

-
-

Second (:rop 4.14 28.55 782.75 0.19 Cleaning of Irrigation atd 
)raitage Canals 33.23 24.96 

t980 First Crop 
lRttootl 

3.91 
2.34 

26.06 
26.00 

939.4 
238,05 

0.24 
0.10 

Sowi tg/Transplanting 
Weeding (Matual) 

46.59 
129.27 

-
134.20 

Input Application 78.07 52.63 

Notes: Iarvest 156.93 91.74 

* V-Irst )Jtuna57". Other l)irect Costs 73.30 29.10 

Source: Indirect Costs 12.71 11.45 

Cuevas l.rczand NtiiezJiintncz (198 1). Total Production Costs 1188.85 441.41 

Yields (Tons/I leteare) 4.99 3.22 

Price Pler Ton 320.00 320.00 

Gross Production Value i.596.8o 1030.40 

588.99Benefits 407.95 

* tRI)S= 	 USS 

** The datapresetted are based onsthose of afirst crop. Irodutctiolt 

costs of.a first and second crop arcconsidered etual; for yields, ail 
estimate of Io% of those of'a first crop were taken (I)e Groot 1983, 
page to) 
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PHASE/METHOD 
 SELECTION INTERVIEWS 
 CASE STUDIES 
 SURVEY 
 ADAPTIVE TRIALS
 

SUBJECT MATTER Evaluation of 
- Knowledge of crop 

Qualitative inventory Quantitative Evaluation olof production conditions, evaluation of major
- Experience in crop Problems, and farmers' 
yield reductions and


[topics I farmer's adaptations

- Capacity to verbalize adaptations 

- Willingness to 
 in on-station and
- Technical/agronomical on-farm trials
 
cooperate 
 - Soc io-economical 

LSelectiontof 

informants 

S1election of L selection of - j
topics  topics
 

SPRE-SELECTED 
 RESPONDENTS PRE-SELECTED INFORANTS REPRESENTATIVE SAMPLE 
PRE-SELECTED FARMERS
 
OF RESPONDENTS
 

Figure i.- Methodology used in the AAR 
project. 

EXTENSIONIST 
 FARMER'S PRACTICE
 
RECOMMENDATION
 

NORM Establish second crop before mid-August
 

CONSTRAINTS 

Lack of water
 

Lack of machinery
 
for land
 
preparation
 

PROBLE2 Reduction in yields for crop sown out of season
 

SOLUTION Do not sow 
 Ratoon
 

Sow second crop out of season
 
with adaptations:
Figure 2. -The problem ofsowing out of Increase plant density
 

ecason as perceived by agronomists/ - Increase fertilization
!xtensionists and by farmers. 
- Select tolerant varieties
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Colombia. The farmers that we encountered asked about 

the ratooning ability of the new variety and, ofcourse, we 

did not have an answer to that question. So, in order to 

study that "simple" question, Idecided to try ratooning or 

tilefirst time in my career (Cuevas PtWrez and Quezada, 

1977). The major objective was to inc!udc ratooniing 
ability as a new trait in testing new varieties, 

After evaluating ISA-2 for ratooning ability, I decided to 

look into the literature, since no agronomist was available 

to assist tile inthat .rca. The more I read about it,tile 

stronger was the feclii'g ofratoon as asecond class 

cropping system. Iowever, the interest tftarniers was not 

forgottcn. 

Two things helped tiie to contiie my research on 

ratooning: I was working for the listituto Superior de 

Agricultura, ti auitonimous institution which allowed tic 

to try research topics ballid to researchers working for 

tie .government;and I left the coutntry to study for aPh.1, 

which gave tn the opportunity to presentt a research 

proposal oi ratoonig t'or in1V dissertation. Since ny major 

was plant brceding, my research was on the breeling 

behavior of'ratooning ability ((uevas lKrez, 1980). It 

sho0uld be ptCited otut that Most of4iiN colleagues felt that I 

was v,rking oti a vcry straiige topic. 

CASE 2: RATOONING 

Background 

The release of'seiiidwartfrice varieties alid their associated 

techiological package (improvedmethods of land 

preparation and plaitilig, higher doses ot fertilizer, 

herbicides andipesticides) becaie the central paradigm of 

increased yiclds tor I )oiiinican rice workers in tie early 

seventies. It was demonstratced. v several cycles of 

reearch. that tile adoption of the new package could 

significantly in crease Cainiers' output and profit. Rice 
tirmers were ciiLctiragcd to change theirtraditio1imI , tall. 

high lodging aid heavily mixed varieties I'r the new 
imip.ovtd types. which were mire responsive to 

iti pros cd cultoural practices. 

narmiiers hig'ir inivestmiient., required andquestioined thie 
cie selisitivity oflthic land preparatioin new varieties to .por 

atl weed ctlrol. Tho se tlust ii is were g'enerally 

aniswercd by tryiig to privide better credit t'ctiit, ii id by 

imiakinig niachinerv aivailable.The iiiprovetiinet ofgeieral 

'i rming coiiditiois was started. The idi pti ti of the 

tcclnological package was slow but consistent, utisually 

issoitated with itiiprovetiieiits inirrigation. drainage, and 

credit ficilitits. 

It was observed that the adoption of the new varieties was 

particularly slow in the north-western region. Of special 

significance was the fact that, although farmers were not 

planting new varieties, they were using the other 
components of the new technological package. It was 

thought that tarmers' reluctance was aresult of not using 

sites withini the region to test the new varieties and that 
tarmers were more "traditional" than those in other 

regions. 

As a result, the new varieties were tested iin the north

western region and their yield advantage demonstrated; 

however, a large nunber of farmers continucd to plant 

traditional tall varieties. In 1974-75, a new variety was 
selected by a farmer and was widely adopted throughout 

the region. The new variety was as tall as the old ones, but 

still pret'rredi over the improved types. Thus, farmers 

werc willing to change varieties and use the improved 

pratices, but deniatided varieties with characteristics 

which were only offcred by the traditional tall ones. The 

explicit demand was for avariety with good ratooning 
ability'. 

Ratooning 

The practice ofratooning takes advantagecofrice stubble to 
obtain asecond crop, which does not require land 

preparation and planting. After the "planted" rice crop is 

harvested, farmers cut the remaining plant parts to aheight 
of3-7 Ciii and manage the regrowth as their second crop. 

Most wiiters agree thit rat~oii crop yields are lower that] 
those of the "planited" crop. 

After returning to the I )ominican Republic, I presented a 

paper at a mecting in Colombia (Cuevas Nrez and N6nez 

Jimtiiez, i98c), which I think documecntcd the farmers' 

poiiit ofV iew atd has contributed to changing the attitudes 

of I)oniinican agronomists. Inthat paper, we 

demonstrated that farmers insisted on ratooning because it 

was both mire profitable and efficient (Tables 2 and 3). 

THE RATOON CROP AND RICE SELF-
SUFFICIENCY 

The maiin objectioin against the ratoon crop isthat its lower 

rice output would miiake importation necessary. I-I owever, 

it cail be arguetd that to grow a"planted" crop, more 
ld 

ratooling. The data presetited inTable 3 will serve as ati 

example. The cost of thic secoild crop of 1983 was RI) 

imported inputs aire ieetle than to produce rice through 

S i 88.85/h, if which 195.73 (16.47%) were spentt in land 

prpiri1ti t id 366.65 (30.85%) oi inputs (fertilizers and 

pesticides). lBoth land preparation aid iipuits have a large 

ctliiimpont fimported goods stich as machinery, fiel,i 
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fertilizer components, and all pesticides. On the other 
hand. the ratoon crop ofthe second semester of 1982 had a 
cost ofRD $441.41/ha, with no costs ill land preparation
and only 100.33 (_2.58Yo) spent in imported inputs. On the 
basis of these figures, the discussion on ratooning should 
consider whether importing machinery and agrochemicals 
is nore desirable than inporting the aniount of rice which 
would have been produced ifa second crop had been 
:,lairted. Table 3 shows that the ratoon crop yielded about
65% of the second crop. which was sown in season. The 
average yield difference between a ratoon aind a secoiid 
crop will probably be even less in those regions where 
sowing out ofseasorl is rmore firequent (see Case i). 

Ii spite ofthe argurments put forth above, ritooning is still 
seeas .rn imipedirnrrt to obtaining self-sufficiency in rice 
production. Athouglh rese archers arid extension agents 
now better trnderstard tile fariers' point of view, 
ratooning continues to represcnt a topic ofconfrontation 
between farnmers and te official technological package. 

GENERAL DISCUSSION 

Rice research ill the I )oninican Republic has basically been 
done by tire governmnrit, with tihe objective of attaining 
n.tional self-sufticiency. This approach has obviously had 
to select irvestigatio in topics with tile highest impact on 
national rice productivity in the short terrm. This nictihod 
has been partly successful. I lowcver, it has also led to thie 
exclusion frot agricultural research of topics that are of 

interest to torrmcrs. ( )fthe two cases presented here, one 
topic, ratoonring, has kcen deliberately left out of rice 

research. The other CalSC,
sowing out ot'seasor, has nt 
beern recognized is a problemr by both researchers arid 
trriers. This is tiainly die to the fact that emphasis inirice 
Sesearch hs been on the developiennt ofhigh yielding
tchMii09 unIier good produtctio~n conditions, rather than 

the treation ftch11 logy atlptd to poor productint 
tuititiolls. 

I )id farmners come tip with a retucst It)investigate the 
problemt oufsr \wit ig it o-seisont? The .lisweris no: it was 
Srecoem ientdatioi stdieby tire reseircher who tdid the 

pmoblem ideintificatioin studicsai resinlt Iranalysisarid
ilnterpretation rfdat i supplied by ftrmners. The reasons for 
fiarimers nIt cittig up %-it the recllmmnti ation are
probably twot ld. 

Ili the first place, the problem i of lhiw yields ill tire second 
cropping cycle is conlsileretd as a given act. nIot as a 

problen that can be investigated and, at least partially, 
resolved. 

In the second place, ifFarmers would consider tihe problem 
ill terms ofa resolvrble one, they would demand an 
adjustnent ofconditions rather than technology. In other 
words, instead of asking for a variety which would 
produce well sown out ofseason, they would demanid 
more tractors and a better irrigation infrastructure as, ill
fact, they are already doing, and have been doing for a long 
tithe. 

Is it legitimate for a researcher to offer recommendation for 
technology developiini t to agricultural researchers, if 
these do not enjoy the wholc-hearted support of farmers 
arid their organizations? In tile case of sowing out of 
season, farrmers thernselves never cale tip with
 
recoriiiendations, arid their reaction was lukewarm 
 when 
they were told about them. Dtoes the researcher have the 
right to offer his solutions to the problems cncountered (ini 
this case, adapted technology) rather thln those suggested 
by farniers (iniproverncnt of conditions)? (4) 

We would answer both questions affirmatively. First,
 
because farmers may not be aware that there might be a
 
partial technical solution to their problems, because they 
have little basis for cormlparison. As indicated above, this is 
at least partially tie case in sowing out ofseason in the 
Nagua region. 

In the second place, recoruiending to scientists working 
in agricultural research the farrners' soirtioni for 
iriprovenent of conditions is of little use. Tile 
construction of irrigation reservoirs arid canals is iiot their 
responsibility, but tie business of institutions such as the 
Land Reforl Agency, the Water Manageucint Institute, 
and the Agricultural Credit Bank. Arid ill the third place, 
the scientists involved itn problern identification have to 
take into account other aspects than tIle fariers' interests. 
A fa rier may not be aware ofor interested ill the fact that 
the State's financial situation does riot allow for any major 
investients it his region's infrastructure arid that 
consequently other, cheaper solutions must be sought. 
The agricultural researcher, however, should take into 

(i) Im ortantll this reslect is that the large majoritv ifthe firiners i tilt 

Nagua region art Land Ittirnr bellctitarics, ald strongly dependent
oil tilt Strt-. Sitlce govenllltt Institutions have mnopllized allessential service, 5(11h is irrigation, credit, Imiarketillg, and 'xtensillll(with the partial exception fland pcrilaratit. il which there is a 
ontribluitill lftllt'private sector). Ilrnir loo,,k il tire State fIr tihe 

Sollitioll otheir problln,. As Ilarlers see that tn-essit irrigatioll 
Water, tiralt.+,, and credit are better arranged for in oither LId
Refoirm Projects or o privately owned irms, they dctinatnd tiualtnditions. ralther tian ieclhmlogy to alleviate til et'r at, the
toinstraimts il theuir turret t'onditionS. 

91 



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

CONCLUSIONS AND 
RECOMMENDATIONS 
Through the discussion of two cases, we have tried to 
illustrate in this paper the relationship between research, 
extension service and farmers in asmall developing 
country, the )ominican Republic. We have indicated that 

under astrict Ilanuate front )ominican Republic policy-

makers, rice research has been directed toward those areas 

where quick results in raising production levels were most 
likely. This has led to the exclusion otfother topiks of 

interest to fariners. Two of these topics, sowing out of 

season and ratooning, were discussed. 

It is important to point out the circumstances under which 
these two cases came to be investigated. On both 
occasions, they were identified outside of the mainstream 
ofagricultural research by researchers with oppo:tunity 
anid t'recdom to purstr. their own interest. In the case of 
ratooning,tile
opportunity occurred within tile 
framework of thesis research and work ina non-
governiental institute. In the case of sowing oUt of 
season, tiletopic evolved out of research financed front 
abroad, with time and resources tar above those at the 
disposal of'local I)ominican researchers. The latter arc 
bound by the mandate put to them by policy-makers on 
the one haid, and by limited resources on the other. To 
include the sort ofadaptive research necessary for 
improving productioti in ratooning and sowing out of 
season would either require aconsiderable expansion of 
research acti vitics,or the substitution of some of the 
present research orientations. 

Out of'the topics discussed above, there is still one more 
point that comes to the fore: the one-way flow of 
information from researcher, via extension agent, to 
fi rmer.This situation stands in sharp contrast with that in 
developed countries, where there is intensive dialogue 
between the three parties. For instance, as was indicated in 
other sessions atthis seminar, potato far,' in the 

Netherlands exert amajor influcnce over research 
programs. [ii contrast, in the I )ominican Republic, tile 
tirmner does not suggest. Ielistens, looks, and then 
accepts, adapts, or rejects. Small I )omiiiican farmers 
screen tie new techiniology, but do not participate in its 
generation, neither by asking for research oi specific 
topics, nor by actively discussing its merits and 
drawbacks. The only ticdback researchers receive is 
indirect: tile total. partial iir nun-adoption ofthe new 
technology. 

We believe that adaptive research, directed at improving 
production under current, less favorable conditions, might 
yield considerable benefits in countries such as the 
l)ominican Republic, both at tilefarm level and tile 
national level. However, to be successfiul, it must be based 

on athorough analysis of farmers' production conditions, 
needs and wishes. The big challenge is,first, to create a 
dialogue between researchers and farmers that will result in 
joint problem identification, if need be, with tileassistance 
ofsocial scientists as in tilecase of the AAR project. In the 
second place, the question is how to determine research 

priorities vithin the context of the limited resources 

available. That is to say, on tilebasis ofa dialogue between 

farmers and researchers, those topics would have to be 
identified which offer tilepotentially highest returns both 

fron the farmers' and the national point of view. 
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WORKING GROUP I
 

RESEARCH POLICY LINKAGES
 

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

'File workiig group on policy level linkages based its 
discussion on th presentations inade on the first day of the 
workshop, but also considered the implications for policy-
level work of the presentations made ill both the sessions 
oct sciutitific linkages ald resuarch-tarnler linkages. File 
group did not concentr.ate otn identifying specific research 
topics, btt c .itictiptiig to point to are.as where more 
int'Orlnti is llccdcd and consequently research could lie 
dontc profitable. [he discussic onliuched otn tour inainl 
are.s: research policy tIcrnulation, rescarch policy 
iullul eucUCTtatiult, .liIti s''stcll issIe. .rod fiallytile Itninti 
resoUrcc acquisition and use. 

RESEARCH POLICY FORMULATION 

I lure (Il' discussioni evolved 011t flthC coIcept that 
.igricLltural researci .d igricultur.iI research policy cali 
n10t be conisidcrcd ill isolation if'the totality of the 
agricultural systemn. An cflective research policy has to 
cotusider all tile tccctirs that atfiect tiricerrs" dccisiiicis acid at 
the s.ctcce tilic respond tic tile conitry's devlcompent 
objectiv us. Incawav. the policy Crtcnulatiot exercise cal be 
suen 1isaIbalancing act bctweell these two constituencies. 
V:lrterimirc, Iaritclrs crc nritt anchomlogceeous category 
hiit .chighly }ILterogenous sector acid tile particular iccuds 
wd how ech grouping behalves with respect to 

tchn1c l0gy have to lie clruflv cncCcsidcred if the 
tcchnology gencratica process is goicg to %ICCesstlcl.stX 

Within this airca. research ethrts sliould t'o'is cci: 

* 	tht Colrlstrailits on tile pri irlralclte th rcscarch 
systel imposed byiill othor comnents 

Octt t agricultural system - credit, inpits, cmarketintg 
price policics, etc. 

* 	 nccchaniscis to acilitatc tile pacrticipation ofthe rese.rch 

systemc ill tci agricultural policy fitrniulation process. 

* ccihliatii to increase farlccrs and otlir sectors 

participation ill the developincit offagricultural research 
policy. 

The study of success and failure stories was identified as a 
possible approach to the study of issues ill the area of 
rcscarch policy fornulation. The study ofspecific cases 
colld lielp (a) constraints on tie effectiveness ofithe 
research systemi coninrg from other agricultural policy 
coci tpoiln ts and services, and (b) idutify niechanismcs for 
increased participation and better flows of inftornationi 
alcnlong all the difflurent sectors that should be iivolved inl 
the policy fornu lation process; that isplanners and policy
nakers, seciuntists, aid the users of research. 

RESEARCH POLICY 
IMPLEMENTATION 

It was filt that it is not enough to achievc or promote better 
policy formulation. There is the nced to assurc congruence 
between policy direction and the research activities that are 
actually imcplementcd. Again. here the effort should be ill 
connection with the icchanisiis acd incentives to guide 
resuarchers' behavior incthe problem idcitification and 
prograin development processes. 

THE MINIMUM SCALE FOR A 
PRODUCTIVE RESEARCH SYSTEM 

File scale problenm was extrcincly discusscd during the 
workshop. As was streesed ill the paper by Gamble and 
Trigo, the basic problemn confronting sciall countries is tile 
conflict betwcen resources and iceds; betwcci what a 
country call spend on research and tice mnagnitude of the 
rescarci effort it has it) undertake to supports its 
agricultural productic and iteds. Ali important clement 
ill this conflict is the fct that tile research effort can notie 
taken to be infinitely divisible. Quitc on the conitrary, there 

are cicticictc critical cicass rcquircinetts ill tcrns of 
disciplines atd hutan resources that have tic) be Ict if 
results arc to be obtained. The mtagnitude cfl'this cnininun 
critical iass, h.iwevur, is not known. Thcre have becci 

sevcral intuitivec ftrts to estincate it but this is nit ciough. 
Formal work is needed first to test whetlir or ciot there is a 
ccliccinticcc size ofufcrt below which no results cali be 

expected and to establish what are the fcctors that 
deterimine what that cnininiu size should ie ill cach case. 
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RESOURCE ACQUISITION AND USE 

I-ow to expand resources and better use otf what resources 
are available to a national research system was also 
identified as acrucial issue where imiore information would 
be highly beneficial. This was brought to the attentioni ot 
the workshop by several presentations and discussed at 

length. The idea of coordination and countries working 
together to solve common problems or in areas that they 
can not take up all by themselves appears as one ofthe 
alternatives that cannot be overlooked. What is needed in 
this respect is an analysis of the available experiences, their 
essential operational characteristics, and whether or not 
they could be replicated in environments other than those 
where they originated. 
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WORKING GROUP 2
 

SCIENTIFIC LINKAGES
 

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

DEFINITION OF LINKAGES 

"The continuing relationships in which mutual advantages 

are involved". 

SCIENTIFIC LINKAGES 

They appear on three levels, at least: 

i.Relationships between the international scentific 

coinitnunity and the national institutes in the small 

countries 

2. 	 Relationships between the national research institutes 

on a bilateral basis. 

3.Relationships between the scientists. 

POINT i 

What we have: - centres of excellence where 

fundamental research is done, 

located in the larger. richer 

countries; 

- international agricultural research 
institutes functioning as knowledge 

brokers; 
- national centres in so all countries, 

One ofthe main problems is the lack ofuse Ir the small 

countries of the relevant results of supportive research 

done on other places. 

What is needed: to create conditions for successful 

networks of institutiots to iniprove the linkage between 

supportive research and its utilization itt snall countries. 

What we know about these conditions is the inportance 

tf 

- information transfer and the accessability of that 
infornmation; 

- researchers qualified to select and interpret the 

supportive research results; 
- mechanisms for selecting and transferring information; 

- informal communication between researchers. 

What we need to know: those spedfic managerial 

arrangements that have to be made for linking the 

international research comniunity and the researchers in 

small countries. 

POINT 2 

What we have: - many small countries familiar with 

short-term research inputs on national 

scale; 
- existing cooperation of national 

research centers, on a regional level, 

around specific problem areas or 

commodities. 

One of the pi blems is the lack of policy and 

conmmunication to link the existing national centres within 

one country, or on a regional level. 

What is needed: favorable conditions for transferring 

non-coupled institutes into inildly-coupled institutes, for 

inforniation exchange, prograniling, or even policy. 

What we know is the importance of: 

- aiutotoiiiy of researchers and their institutes; 
- policy differences between national institutes; 

- dilffirent eitvironlients (political, financial, users) of the 

itstitutes. 

What we need to know: specific imechanisims favoring 

the linkages between national institutes within one 

country, or on a regional level. 
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POINT 3 

What we have: 
- All kinds oftormal and informal relationships between 

researchers and research groups; 
- All kinds ofvertical and horizontal linkages between 

policy, research management, researchers, and users. 

One of the problems is the low efflciency of these 
linkages, 

What we know is the importance of-

- the role of research managers to bring researchers 
together; 

- the role of international courses and seminars to bring 
researchers and their managers together; 

- the capacity of researchers to communicate their 
research projects; 

- the cultural aspects. 

What we need to know: the mechanisms favoring inter
researchers communication (training, rewards, career 
planning, project organization and management, research 
planning). 
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WORKING GROUP 3
 

RESEARCHER/FARMER LINKAGES
 

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

WHY ENGAGE IN RESEARCH ON 
RESEARCH? 

The first question to be tackled was introduced by 

I lildebraid: "Why engage in research on agricultural 

research?". Ilis point ofview was that research on research 

is anl acadenicactivity. What is needed is practical work, 

froni which tarnlers can profit. Farniing Systems Research 
(I:S R) is sufficiciitly developed to be applied. Farmers can 

benefit from stuch work. and arc not likely to io so froii 

.icadeiinic research on research. Casas disagrees; BR is not 

.Isdeveloped as it seems, somiie ofits methods may not be as 
trustworthy as I {ildebralnd suggests, and more 

inftirnoation is needed ibout other approaches as well. 

Social scientists can shed light on the ways agricultural 

researchers dt their work, deline their probleiis lnd 

transinit their solutions. Furthertmore. lie pointed out that 

the obijectives of riniers and frni-woxrkers are not 

necessarily the sance, because of ditcrent interests, 
Researchers intust becotie aware of this. Box concludes 
that ote approach should 11ot exchde the other. 
Straightforward applicitioi ot FSR. without adeluate 

evahuative research, nay not be good f1r science, nor for 

agrictiltural development. Thre ,11 serious qluestiOlts 

ahot tile relatively quick (and possibly clean) methods 

with regard to tlei r validity aiid reliability. Theretibre it 

would be good to know ifand how it is possible to make 

shorter surveys, in contact with farnters, toianalyse 

tarners itecds. ,litd to make good proposals tr an 

agricoltural policy, research ir extecnsio. 

)i the other latd, one shotlld 1i1t etigage in research f'Or 

research's sake. Ifthis tiew field is to iiake its case, it is by 

shiowiing that its conclusions stand tile tests for relev.ace to 

prol lls experieticed by firiters, researclers, or both. 

PROBLEM AREA I: CONFLICTING 
INTERESTS OF FARMERS AND 
GOVERNMENTS 

C(utevas introduced the problenmatic of detining interests of 

dilbi'rent groups or categories. lI particular, the interests of 

national governnents may not coincide with thoste of 

particular categories offarners. as was shown in the case of 

ratoon cropping in the )ominican Republic. It %earch 

should establish both sets ofpriorities and me cate. 

Involving fainers in research may .dlow identification of 

constraints. 

iling refers to the work by Hirgegard Onitile 

hierarchization of problems. All categories or interest 

groups have limited views on the ftutore (researchers not 

excluded). These diffe.reut hicrarchizations should be 

transmitted to policy makers, to make ,hcn aware of the 

particular rationality of the groups concenied. 

More research is needed on the ways in which problems 

are detincd by difereit participants in agricultural 

developiieiit. ;id how these problems can be tackled. 

Althougb certain Methods and techniques are available, 

more information is ncedCed on particular cases of 

successful probleni identification and translation into 

agrictiltural research prograins. 

PROBLEM AREA 2: POWER 
RELATIONS IN RESEARCH 
PRIORITIES 

Iiling states that it is one thing to identify the problems, 
a1id another to have thein researched. The questiol is: 

"I low can faruilers exert some intlence oni research 
prograls?" Casas refers to the importanit finction of 
organi;zations like cooperatives in this respect. In France. 

he becatme aware of tleir imlportance, since the research

deiand tuictio was integrated into thtese istitttions. 
()tie iight tirnuilate this qiestion in soinewhltt inore 

general terniis 1itd Ask: "Wh.it Ihve bOen the cases ot 

tcchnology generation cotsidered sitcessiil by both 

public actd private iteicrest groups. and what was the role of 

ftirniers' interest groups?'" CIse studies are suggested fur 
dillrenit types of technology generation. involving 

dilherent types ol'larirers'organizations. I low did 

researchers work together with ti riicers' organiizatils, 

aitd on what basis? A distinction is made between special 

purpose, or (niunitodity oriented, farmers' organizations, 
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and general interest groups. Case studics are suggested oil: 
- coffee and rice growers associations in Colombia; 
- general purpose organizations in tie I)ominican 

Republic and their efi.cts on particular research 
progranis (such as rice); 

- cooperatives in France; 
- general purpose vs special purpose organizations, and 

their efl.cts on potato research in the Netherlands. 

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

Agriciltural science ils not been the object or illany 
studies. compared to other fields of science such as nuclear 
physics or igenetics. Much inore is known about 
technology development in these fields than in agriculture. 
Nevertheless, great contributions have been made, is was 
slitn w by Van tier Zaag in his case on potato research in the 
Nctherluids. 

u)e should also be aware ofthe methods used, and results 
obtained, in these adjoining fields. Adequate attention 
shmuld be paid to) philosoph y and history of science. 
l'aradigis aiid iModels operative in agricultural science, 
and tile Ch. gCs they uiidergo, arc suggested as case 
studies, 

PROBLEM AREA 4: WHAT ARE THE
 
CHANGING RELATIONS BETWEEN
 
RESEARCH AND EXTENSION
 
SERVICES?
 

Many countries are evaluating their extension services and 
the programs they have provided. New functions are 
attributed to the extension services, such as the generation 
of reverse transfer of information (from farmers to 
researchers and policy makers). 
In what ways can extension services be converted into 
productive agents of reverse transfer? The case of the 
I)o in inican Republic is nentioned as one in which this 
process is currently taking place. 

PROBLEM AREA 5: FARMER-
RESEARCHER COLLABORATION IN 
FIELD TRIALS 

The whole area ofon-farm trials, adaptive trials, etc., was 
not discussed due to lack of time. However, it is an area of 
vital interest. Case studies, evaluating different modes of 
farmer participation in experimental trials, are needed: 
conversely, more should be known about possible 
researcher participation in informal trials pertormed by 
farmers. 
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AGRICULTURAL RESEARCH POLICY AND ORGANIZATION
 
IN SMALL COUNTRIES
 

Summary of Researchable Topics
 

L. De La Rive Box, andJ. Van Ruiten
 

Agricultural University
 
Wageningen, The Netherlands
 

BACKGROUND 


There isstill alarge number offood deficit countries. 
Possibilities ofc-pandinig agricultural production by 

bringing inore suitable land under cultivation are 

becoming scarce. Hence, increased food production will 

largely have to result front improving the yield per hectare, 

which requires continuous advancements illagricultural 

production, agricultural policies and appropriate 

agricultural technology. A special problem is presented by 

nunerous small countries %Nhich lack both financial and 

research capacity required 

for national agricultural developentt. There is growing 
awareness that standard organizations for agricultural 

research, characterized by a broad coverage ofall or most 
basic requi rements ot agricultural production systits on at 

national basis, are outside tile reach ofnmany ofthe 

hunman resources to attain tile 

finanicial 


smaller countries. now and in the ftiture. There seens to be 

ageneral lack of viable altenative research structures 

appropriate tor such situations, 

The ai n ofthe workshop on Agricultural Research Policy 

anld Org~an izationi inl Snmall Coutries (hereafter called the 

Workshop) was to analyse problcins inherent to the 

developnt of agricultural research capability. Such ai 

analysis itight suggest ways to obtain more systeniatic 

infirnmationl oi how agricultural development policies, 

requtirements of.gricultural production systems, and 

avaiable resources, intluencte the nature of agricultural 

research systems. 

One of the objectives of the Workshop was to produce a 

list of researchable topics inthis field. 

The secretariat t.Naintted all suggestions inadcduring tl:t 

Workshop and thereafter. Oit this basis, we have tried to 

make alist olissues which satisfy three criteria: 

a) Relevance, as evidenced by the t'act that they were 

ileittioimled byinore tiat otle persot durimig distLsSiOllS; 

b) Coherence, or association with the general topicsofthe 
Workshop; 

c) 	 Researchability, or possibility to formulate it into away 

that can be studied, given the present state of 

knowledge and the resources available. 

METHOD USED 

The following steps were followed: 

i) 	 Two persons kept note of all suggestions made during, 

and after the Workshop; this provided an initial list; 

2) 	 All discussions during the workshop were tape

recorded; we noted front these tapes all suggestions not 
previously wriucii down.Tis gave asecond listing;
 

3) 	On the basis of these two lists, with atotal ofabout t50 

suggestions, sre selected anumber of issues on the basis 
of the mentioned criteria. This list wa'.discussed wvith 
nenbers of the editorial cmm ,ittee ftndand can be 

anbfudnmesotiedtralciiacn 
below. We have reduced the list to asmall number of 
topics (13), to make it easier to handle. It was ,, felt 

that some consistency was needed between the topics. 

Tile authors have therefiore taken sonte freedom in 

defining the topics. 

LIST 

Throughout the workshop, participants called for case 

st,ies on specific topics. It was tlt that very little was 

m1town, and that more general knowledge needed to be 

based oiliorc case studies. 

Case studies ty themselves, however, may provide data 

which are not cotmparable. It is necessary to set thesc cases 

illa nor general frainework, which allows for 

conmparisonl and analysis. 
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Therefore, we have defined 13 general topics for research, 
and indicated the type ofcase study which could L-
profitable. It is hoped that such studi :s can be undertake', 
by participating institutions, and that tl. iesults can be 
discussed in periodic seminars, in view of comparison and 
analysis. 

TOPIC I - REGIONAL NETWORKS 

In all research systems, international linkages occur. In the 
case ofsnill countries, a spcific form of international 
linkage is the regional i:'twvork. su~ch as the West African 

Rice Research Collaborarioi, or the association of Central 
American an.ICaribbean countries in CATIE. What were 
the original objectives oflthese networks? Under which 
conditions have they operated? I-low do participaing 
institutions evaluate the results? Why is it that anong 
European (.oinlniulit , member coutitries a coordinated 
agricultural research system has not emerged? Cse studies 
colhte1C ntAL: ol the two networks mentioned, and others 
like CONOSUR and PRECOIEPA. In .)thcr words: we 
i11ust idl'nti fv and stUdy success and failure cases, to 
idCitify possible problcms and solutions. 

TOPIC 2 - NETWORKS AND IARCS 

Most c 'ittries have dev'eloped sonmc type of contact with 
iii IA ;.( over the past decade. From the perspective of the 
country, which types ofrelat;os (like instnments of 
coin Itllnicltioo. coordinatic i ,id research prograimitiniig) 
have proven eftitive, and which not? The small country 

perspcetiv'e is important, siice other studies are utdertaken 
through the IA RC systeni from their pa int otviev. 

Case Stildies to be tnd,,rtaken in the same type- of 
coutries met ntted under point i ; possibly even in the 
very same countries. 

TOPIC 3 - BILATERAL 
ARRANGEMENTS 

Maty natiot,.l research itistitutionts have developed 
bilateral arr.ingemetents with research institutions abroad, 
both jir traiing atd for research programs. North 
American universities, for example, long have had 
staidinig prigramis in South American cotntries. What 
itave beei the results of such bilateral arragnicnts. wlien 
comnpared to arr. ngetients channeled through IA .C's? 

Case studies ott ,spccts of this question have been 
conducted by individual donor countries, but touldbe 
conpleiented to provide a fuill picture of the effects of 
particular bilateral arrangements. In this category, th, 
work of foundations and other aid agencies could also be 
included. 

TOPIC 4 - PROBLEM FORMULATION 

Before a problem is formalized into a research design, it has 
generally undergone several stages of reformulation. On 
the whole, little is known about the ways in which 
agricultural researchers pick their problems. What are their 

personal objective? Why have reseachers picked problems 
to be studied, how has the problem definition changed 
over time, and what has been the influence of different 
institutions or interest groups jn problem formulation and 
priority setting? Furthermre, what are the hidden 
pirt etnFrhroe htaetehdeassumptions about the role ofthe researcher in the different 
types of research? What is the justification for the different 
techni, "',sused in assessing the needs ofvarious client 
groys? How are the interests of governments made to 
tally with the interests oftbe different client groups (such as 
farmers)? 

S:udies on this problem have been conducted in the US, 
but would merit rcplic.tion in other reseach systems. 

TOPIC 5 - SOLUTION EVALUATION 

The path from initial research finding to final farmer 

recommendation is a long one. Until recently, evaluations 
concentrated otn the effectiveness and efficiency of 
unidirectional transfer, such as often is assumed in 
agricultural extension. Recent experiences suggest that 
solutions are continuously adapted, and that simple 
transfer is the exception. In what ways do agricultural 

researchers interact and communicate with other parties 
(institutions, interest groups or individual farmers) to 

adapt their recommendations, and iniwhat ways did this 
affect their research planning? 

Farming Systems Research and Extension studies have 

examined certain aspects of these questions. Case studies
 
on changes in particular research programs are needed, to
 
see in what wa s researchers contributed to the adaptation 

oftheir initial recommendations, and in what ways
feedback from third parties contributed to changes in 
research policy or programming. Furthermore, on the 
policy level, obstacles must be identified which hinder the 
flow of problems and solutions between the policy and 
research level. What are the best procedures to suppress 
these obstacles? 

TOPIC 6 - AGROCLIMATIC ZONING 

Climatic and soil classification, for relatively small regions, 
could be a way to focus more attention on to the results of 
local investigations. It would make comparison of 
different areas much more useful and realistic. Also, it 
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could be a base for sacio-economic studies. Specially for 
small research sytems, agenerally accepted system of 
agroclimatic zoning would be an attractive proposition. 

TOPIC 7 - PRIVATE OR PUBLIC 
AGRICULTURAL RESEARCH 


Most discussions deal with public agricultural research 

systems. Both in poor and in rich countries there exists a 

sizeable, and possibly increasing, participation of the 

private sector. This participation is mainly confined to 

high value crops, rather than to basic food crops. What is 

the divisti of labor between these two sectors in 

particular research organizations, and what are the weak 
and strong points ofeach, that planners should keep in 
mind? Which are the policies small countries should 
follow, to get the ntaximurn benefit fron private research 
and developnten: activities? Or are the only bicneficiarics 
just one or a few enterprises? What toes it mean for the 
type and .quality ofcontacts that aresearcher has with the 
.,outside world", and how does this influence his 

objectives and ootivatiols? 

Studies are available oit the macro level, especially with 
regard ttthe negative effects of transnatioinal companies 
entering the field ofagricultural research and development. 
Little knowledge Isavailable ott the effects of smaller 
companies,finctioning at the national or local level. 

TOPIC 8 - RESEARCH 
ORGANIZATION IN CAPITALIST AND 
SOCIALIST ECONOMIES 

Most oftlte literature on agricultural research organization 
deals with OECI) countries, and a few large states intle 
Third World. Little is kiown about the Second World. 
Since imany Third World Countries have statc-doitinated 
economies, tot unlike the socialist cnuntries, more needs 
to be k nowin about the structure, specific probleis and 
effectiveitess ofresearcl systems insuch countries. 

Studies on the larger socialist coontries (USSR, China) are 
available, but material oin the different stratcgies ofsmaller 
socialist nationu. (IPtoland, Cuba, -hungary) is Licking. 

TOPIC9 - FARMER PARTICIPATION 
IN AGRICULTURAL RESEARCH 
POLICY, ORGANIZATION AND 
EXECUTION 

Existing studies suggest that armier participatit ishigher 
in the rich than inthe poor conttries. Substantial 
differences exist, however, according to type ofresearch 

(different crops have different degrees ofparticipation) and 
to country (high participation among US wheat 
cultivators). In what ways is the involvement of this 
particular group desirable and possible, aside from the 

issues already mentioned under other points? What have 
been the cases ofssuccessful technology generation, andwhat has been tilerole offiirnters' organizations in this 

respect? Wihy is it that in someenvironments the channels 

between organized farmers and researchers senm to 

develop better than in others? Farming Systems Research 

studies have provided initial clues, especially relating to 

Latin American research systems. More work is needed on 

Africa and Asia, and on the rich countries. 

TOPIC I0 - MANAGEMENT OF 
RAPIDLY CHANGING BUDGETS FOR 
AGRICULTURAL RESEARCH 

A number ofpoor countries have experienced rapid 
increases intheir budgets, througlt allocations based on 
loans or gilts. The cttrary occurs inmany rich nations, 
where substanttial budget cuts are the order of the day. In 
what ways do especially poor countries or organizations 
mainage these rapid changes aitd naintain, or improve, the 
quality ofthe outputt 

A paucity of studies inthis topic is signalled. 

TOPIC i i - MINIMUM SCALE 

Given the limited (financial. huinai) resources insmall 
countries, what is tileminimtun scale ofan effective 
research operation, considering the diversity of 
agricultural production in the topics? li this respect, tile 
following question is relevant: how could lower limits be 
established in basic and applied research? Inaddition to 
fixing lower limits in basic research, it would b essential to 
ascertaiin what kinds of such research really need to be 
done, which is not already available in other countries (see 

also point 6). 

Case studies could be suggested in diflcrent types (iofsiall 

countries (rich and poor; small, or very sitall; agricultural 

export oriented. or oriented to local markets). 

TOPIC 12- CONVERSION OF 
EXTENSION SYSTEMS 

Many developing coutntries have invested large soins in tlse 
development ofagriciltural extension systems. The 

102 



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

Reseach programs are being developed in the field of 
extension cdu, ition; linkage with these programs iscalled 
for. 

TOPIC 13 - SOCIAL SCIENCE 
CONTRIBUTIONS TO 
AGRICULTURAL RESEARCH 

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

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