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INTRODUCTION TO THE ISNAR STUDY
 
ON THE LINKS BETWEEN AGRICULTURAL RESEARCH
 

AND TECHNOLOGY TRANSFER
 
IN DEVELOPING COUNTRIES
 

In 1987, the International Service for National 
Agricultural Research (ISNAR) initiated a major 
international comparative study on the links 
between agricultural research and technology 
transfer in developing countries. Like other 
ISNAR studies, this study was developed in 
response to requests from agricultural research 
managers for advice in this area. It is being 
carried out with the support of the governments 
of Italy and the Federal Republic of Germany 
and the Rockefeller Foundation. 

The objective of the study is to identify ways to 
strengthen the links between agricultural 
research and technology transfer systems in 
order to improve the following: 

(a) the relevance of research efforts through a 
better flow of information about farmers' needs 
to the research systems; 

(b) the transfer of technology to agricultural 
producers and other users of agricultural 

technologies. 

Why tile Study Was Initiated 
Many sources have noted the problems of poor 
links between research and technology transfer 
in developing countries: 

"Bridging the gap between research and 
extension is the most serious institutional 
problem in developing an effective research and 
extension system" (World Bank 1985). 

"Weak linkages between the research and 
extension functions were identified as 
constraints to using the research in 16 (out of 20) 
of the projects evaluated" (United States Agency 
for International Development 1982). 

"All the 12 countries (in which research projects 
were evaluated) had difficulties of 
communication between research instittutions 
and extension agencies" (Food and Agriculture 
Organization 1984). The serious consequences 
of this problem are effectively summed up by a 
leading expert in the field, Montese Snyder: 
"The poor interorganizational relations between 

the extension agency and the research 
organization almost guarantee that research 
results will not reach the farmers, and if they do, 
farmers wi!l not be able to use them" (A 
Frameworkfor the Analysis ofAgricultural 
Research Organizationand Extension Linkages 
in West Africa. PhD dissertation, George 
Washington University, 1986). 

Despite this situation, no major international 
study has been dedicated specifically to this 
issue. While there are some good evaluation 
reports and academic studies in individual 
countries, much of what has been written on the 
issue has been general or anecdotal. The results 
of practical attempts made to improve links have 
been disappointing. 

A systematic study is needed to provide a set of 
simple, but not simplistic, suggestions on how 
research-technology transfer links can be 
improved in different situations. 



Operational Strategy and Products 

This is a four-year study divided into three stages. 
The first stage consists of a literature review, the 
development of a conceptual framework and case 
study guidelines, the production of 'theme papers' 
(see page iii), and pilot case study activities in 
Colombia. The second stage involves carrying out 
case studies in six additional countries-Costa 
Rica, C6te d'lvoire, the Dominican Republic, 
Nigeria, the Philippines, and Tanzania. In each of 
these countries the studies will concentrate on 
specific subsets of the national research and 
technology transfer systems. They will also 
document the links involved in the generation and 
transfer of a small number of specific new 
agricultural technologies. In tile third stage, the 
various materials that have been developed will 
be synthesized into applicable guidelines, 

Four types of documents are or will be published 
as part of this special series of papers on research-
technology transfer links: 

1. Theme papers on key linkage-related topics. 
These have been written by specially 
commisioned international experts in the field. 

2. 	Discussionpaperswhich analyze one or a few 
major issues emanating from the case studies. 

About 15 such papers will be produced. Ten 
papers written by the case study researchers 
have already been published. The others, 
written by ISNAR staff and consultants, are in 
the process of being published. They focus on 
the most outstanding features of the links 
observed in the cases and draw clear 
conclusions about them for practical use by 
managers. 

3. 	A synthesis paper which presents the lessons 
emerging from the case studies. This is being 
written by ISNAR staff. 

4. 	Guidelineson how to design and manage the 
links between agricultural research and 
technology transfer for policymakets and 
managers concerned with the two activities. 
These are also being w'itien by ISNAR staff, 
and will be published with input from the case 
study researchers, national managers, and 
others. 

The theme papers were published during 1989. 
Most of the discussion papers were published in 
1989 and 1990, and the synthesis paper and 
guideline:; will be available in 1992. Individual 
copies of discussion papers are available from 
ISNAR on request, at the discretion of ISNAR. 
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Management of Intergroup Linkages for
 
Agricultural Technology Systems
 

- Summary 
This paper examines linkages between research and 
technology-transter groups from the perspective of a 
payoff matrix (a concept borrowed from game theory). 
It analyzes tensions in group interactions in order to get 
at their structural causes. This approach is useful in situ-
ations where each group has its own responsibilities, its 
own objectives and autonomy to act, but where the ac-

tivities of all groups taken together are interdependent 
and jointly determine the overall benefits and costs to 
the system Inquestion. Under these conditions, two sets 
of interests are at play: those of each group and those of 
the system as a whole. Specific examples are drawn 
from the case studies developed as part of the ISNAR 
Research and Technology Transfer Linkages Project. 

INTRODUCTION
 

Linkages between research and technology-transfer institL-
tions in agricultural technology systems (ATS)' do not al-
ways work wel!. Among other weaknesses, relationships 
between groups performing different tasks can be riddled 
with conflicts and tensions that are very complex and diffi-
cult to manage. Handy (1985) reports that when he asked a 
group of top managers what their biggest problem was, 
managiag interaction was at the top of the list, and middle 
managers felt that intergroup conflicts were seldom satisfac-
torily dealt with by top management. 

This paper is intended to contribute to our understanding of 
the management of intergroup linkages in ATS. The paper 
has a dual purpose. First, it develops a framework to ana-
lyze the structural causes of intergroup tensions, conflicts, 
and inertia. Second, the paper uses this framework to syn-
thesize the case studies of ISNAR's Research-Technology-
Transfer Linkages Project (RTTL). 

In practice, much of the management effort that goes into 
dealing with intergroup tensions concentrates on the symp-
toms without necessarily addressing the underlying causes, 
In fact, symptoms are often mistaken as causes. This paper 
aims to correct this bias by putting forward an analytical 
framework to help us understand the nature of the underly-
ing causes of intergroup conflicts. This framework should 
also help in developing better approaches to managing 
group inteiactions. 

1. Other writers refer to ATS as the agriculturallowwledge system 

(AKIS) (Roling 1990) or the technology innovation process 
(McDermott 1988). Inthe context of this paper, ATS refers to a 
set of Institutions and actors involved in the development and 
application of scientific techniques and method.a to the prob-
lems of agriculture and farmers. As such, Itcovers more than 
just the agricultural research system. 

The basic argument is that intergroup linkages involve com
plex interactions between partly autonomous groups. Each 
group is equipped with its own agenda, consisting of specif
ic objectives and tasks, and endowed with its own responsi
bilities, spheres of autonomy and authority, and specific 
resources which must be brought together to achieve the 
broader objectives of the system as a whole. This process of 
interaction inevitably implies tensioas between group and 
system interests. These tensions depend, in part, on the con
text in which various groups operate and interact. 

The framework uses a payoff-matrix approach which, it is 
hoped, will provide a fruitful way of analyzing intergroup 
linkages and dealing with the causes of tensions, conflicts, 
and inefficiencies in intergroup interactions. The approach 
presented in this paper aims to define key questions to use 
in analyzing such situations. In fact, apart from illuminating 
the causes of structure! conflicts and tensions, this approach 
also highlights the dange: of situations where there are 
intergroup linkages but nothing get3 done because conflicts 
are resolved through avoidance and, hence, often fail to be 
noticed at all (a situation depicted in figure 1). 

This approach isused to analyze concrete cases in specific 
settings and to investigate how to find solutions for each sit
uation. Using the framework in this way has proved practi
cal and has yielded important lessons for management. 
From this perspective, this paper addresses itself explictly 
to ATS managers and linkage practitioners whose responsi
bility is to deal with group interactions at different levels. 

Ths paper has three sections. The first introduces the princi
pal actors, task groups, and institutional contexts influenc
ing linkage behavior. Itstresses the importance of 
recognizing the existence of task grotps as units having spe
cific objectives, spheres of responsibi ity, and relative au
tonotny. It then reviews various attermpts to explain why 
intergroup linkept, o'ftc. fail to york. Examples are given 
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Figure 1. 	 Agricultural technology task groups 

operating Independently of one another 
and not serving the goal 

to show that differences in status and level of training do 
not provide asufficient explanation uf such failures, nor do 
such explanations generally offer useful solutions. The con-
clusion Is that to get at structural causes, amore corn
prehensive framework of analysis is needed. 

Tht second section introduces the payoff-matrix approach 
which provides a tool for analyzing intergroup relations. In 
short, the argument isas follows. To function well, each 
group within an ATS requires room for autonomous action 
backed by appropriate resources, authority, and responsibili-
ties. In working together, groups need to handle the ten- 
sions involved in achieving acommon purpose while 
having distinct agendas of their own. The payoff matrix 
helps us conceptualize the types of outcomes such interac-
tions ca, entail and shows that these outcomes are not nec-
essarily optimal (either jointly or for the group). The 
solution, it isaigued, isnot to coLrce (one or more) groups 
into aparticular outcome but to analyze the context witidn 
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Figure 2. 	 Agricultural technology task groups 
brought together by linkages and 
berving the goal adequately
 

whicl they cooperate (see figure 2). This helps us focus on 
the structural causes of tensions and inefficiencies that re
quire broader management action to resolve. 

The third section summarizes the findings of the case stud
ies. This section illustrates how the broader analytical
framework can be used to identify structural causes and, 
consequently, draw lessons for management. 

GROUP INTERACTIONS:
 
SYMPTOMS AND CAUSES
 

This section warns against confusing symptoms with their 
causes; this often happens when issues of intergroup link-
ages in ATS are analyzed. Consequently, managers fre-
quently address symptor, s rather than focusing on the 
underlying problems, astrategy that is not always very ef

fective. To start with, this section briefly looks at the actors 
in linkage behavior and, subsequently, explores different 
ways in which tensions between them have been analyzed 
in relation to their symptoms or their causes. 

The Actors: ATS Task Groups 

Agricultural technology systems can be very complex, not 
least because of the natur and dirmensions of the 
challengcs they face. To achieve its goal, an ATS needs to 
fulfill a range of tasks with different skill and organiza-
tional requirements at different levels. To operate, there-
fore, an ATS needs to organize its tasks through the 
formation of specific task groups, which are key elements 
in the system. These task groups are more than people with 
skills and material resources at their disposal, although 

these are obviously essential attiibutes. To function well in 
the pursuit of their mission, groups also need guiding meth
odologies, responsibilities for and autonomy in deciding on 
acourse of action, and asystem of incentives and rewards. 
Furthermore, groups develop identities that secure their co
hesiveness (Bennell 1990). That is,people tend to identify 
with the group they belong to and shape their behavior ac
cordingly. 
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The composition of task groups in each ATS differs widely 
according to the group's task and its organizational design 
and inspiration. Task groups may include the. following: 

" 	 apex managers involved in policy-making and setting 
the organizational climate; 

* 	 multidirciplinary team members doing diagnostic 
and/or evaluation surveys; 

* 	 researc'ers involved in technology development; 

" 	 researchers doing applied/adaptive work and/or transfer 
workers testing technologies for a variety of conditions; 

* 	 liaison officers interfacing between tasks and units; 

* 	 specialists training generalists antd transfer workers; 

• technology production professionals and multiplication 
and distribution agents; 

. quality ccntrollers and regulators of technologies (seed
inspectors, quarantine enforcement officers, etc.); 

* 	 field transfer workers and credit and input agents, etc. 

Interactions can take place between any of these groups. In 
the context of the RITL study, we are concerned with inter
actions between groups performing tasks that are predomi
nantly research oriented and those that serve a 
technology-transfer function. Unreso!ved tensions between 
these two sets of actors are of particular concern because 
they are !argely responsible for much of the poor perfor
mance of ATS and the resulting low impact of research on 
agricultural production. 

Explaining Intergroup Tensions 

As discussed above, symptoms are often used to explain 
intergroup tensions rather than causes. In fact, conflicts 
among groups often surface in reciprocal accusatioas of ot.-
ers being "snobbish," having an "ivory-tower mentality," 
being "incompetent," being "politically motivated," etc. 
(Lecompte 1964; Hildreth 1965; Samy 1986; Seegers and 
Kaimowitz 1989). Not uncommonly, these conflicts are at-
tributed to personality clashes resulting from various fac-
tors such as differences in status, in levels of education, or 
in hierarchical positions between members of different 
groups. Most arbitrators try to remedy the situation by rec-
ommending changes in one attribute or another of the con-
flicting parties - such as physical relocation of different 
units, narrowing the educational gap between groups, or ie-
structuring individuals' positions in the hierarchy. These 
factors undoubtedly matter but they should be seen in con-
text; alone they do not constitute a sufficient explanation 
for intergroup tensions. As Bennell (1990: 117) states: 

It is quite connon for socialconflict to be attributedto 
personality clashes, both by obset vers and by partici-
pants. lowever, this still begs the question whether in-
dividualpersonalitiesare the real cause oiconflict, or 
whether they are merely a symptom ofpoor relation-
ships benveen groups as a whole. 

Ago id example of this point isprovided by Dandhanin 
(1984) in his study of inter-role relationships in technology 
transfer in Thailand. His findings showed effective coupera- 
tion at the level of technical program planning and dys- 
functional relationships at the level of field operations, 
Researchers, professionals, and training officers shared 
common backgrounds in training and experience; they were 
able to develop effective communication and interaction 
based on their shared technical knowledge, perception of 
problems, and expectations. At the field level, in contrast, 
the relationships between transfer agrants and professional 

groups were strained and lacking in cooperation. Each 
group accused the other of not fully understanding farming 
conditions, of being inexperienced, and of lacking confi
dence. 

Inthis case, transfer agents were trained inan attempt to 
bring the two groups together by narrowing the educational 
gap between them. But, in actual fact, they drifted further 
apart and the reciprocal accusations persisted. The reason 
was that education, by itself, was not the major problem. 
Dandhanin explains that the increased training for transfer 
workers was irrelevant in view of the responsibilities they 
had. The underlying causes of the problem were divergence 
in task orientation, role conflicts, and poor interorganizatio
nal morale. The information given to transfer workers by re
searchers was often not applicable or it arrived too late. 
Personaity clashes were only symptoms of these deeper 
problems. 

In Western Nigeria, Akinbode (1974) found that the rela
tionship between the Faculty of Agriculture of the Univer
sity of ife and the Ministry of Agriculture was cooperative 
in the early period (1962-1969) when the faculty needed 
an reeived stace6ro then hi also 
and received assistance from the ministry,which also 
played a complementary role of parenting the newly emerg
ing university. Later, the relationship became less coopera
tive after the faculty, which was by then well established 
with support from USAID and the University of Wisconsin, 
successfully challenged the ministry for the mandate of re
search, training, and associated resources. As a result, coop
erative arrangements such as joint research and training 
progr..r-s, staff secondment, sharing ofphysical resources, 
in-ser,:ce training contacts, committees and meetings be
tween the two parties suffered, and each one proceeded 
with its own agenda, disregarding the objectives and activi
ties of the other despite the earlier cooperation. 
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Both cases make a point that Bennell (1990: 122), referring 
to realistic conflict theory (RTC), formulated as follows: 

According to this [IRCT research, personality differ. 
ences or previous relationships between individuals 
play only a limited role in influencing the nature of 
intergroup relationships, 

We are, therefore, faced with having to seek variables that 
play a more decisive role in influencing the nature of inter-
group relationships. 

In answering this question we need to take into account the 
fact that tin ATS that is principallystaffed with profevsion. 
als requires a set-tp that allowvs groups of researchers and 
transfer agents to exercise initiative, assiane responsibility) 
and enjoy a certain aitonoinywithin a broader system cli-
mateand contert. Cooperation among groups then raises 
questions about prospective losses and gains for each part-
ner. Ti t is, an intergroup agenda that fails to address the 
fundamental concerns of member groups may end up frus-
trating one or more parties rather than promoting the inte-
gration of different group goals. For exam )le, in an 
integrated development project, credit agents who uphold 
strict repayment criteria in supplying inputs to farmers may 
foil the elorts of transfer agenis who advise farmers to use 
those inputs (Lakoh 1086). Ir the two cooperate they might 
find a common approach t ilchieving both objectives: the 
adoption of new tcchnologies as well as the repayment of 

loans and interest. 

Group interaction, therefore, is a process that involves 
matching various group objectives and needs with the over-
all goals of the system. In establishing linkages, groups in-
vest skilled personnel and n atcrial resources; they nted to 
agree on a wide variety of intangible issues relevant to their 
cooperation. These issues concern matters of authority, 
forms of partnership, job satisfaction according to the vari-
ous groups' perceptions of professional quality and ethics, 
apportionment of the credit for success or the blame for fail-
ure, etc. In cooperation, these group assets, tangibles and 
nontangibles, become stakes invested in the joint effort, 
Groups are keenly awatc that they can gain or loose these 
stakes, either as a group and as individuals belonging to a 
group. 

This rationale leads Bennell (1990) to distinguish between 
two interrelated types of stakes pertaining to groups and the 
individuals within them: identity (expressive) stakes and in
strumental stakes. Bennc" (1990: 120-121) denines the for-
mer as follows: 

Expressive stakes and processes concern the behavior 
ofthe individual that 'expresses who the person and 
the group he represents wants to be in the situation 
and... how he perceives antfeels about other partici-
pants and tie group they represent.... Both indivii-
als and groupv have identity attributes, all ofwhich 
may be at stake in their relationship.' 

Instrumental stakes are defined as follosws (Bennett 19W0: 
119-120): 

Instrumentalstakes are resources, both tangible anti in
tangible, put at risk by each group undertaking shared 
activities. They reflect the comnuftmentof each groutp, 
and its potential gains or losses in thejoint venture. 

Hence, when cooperating, groups have different percep
lions of their own work and that of others, as well as com
mitting different resources to the joint effort. Consequently, 
groups may gain or lose when engaging in joint endeavors. 

For example, controlled experimentation is necessary to 
provide researchers with statistically significant results, 
while transfer workers are more concerned about finding ro
bust solutions to farming problems under uncertain condi
tions. Thus, when researchers and transfer workers have to 
plan or conduct joint trials, they may not be in agreement 
about such details. Trials designed by researchers for trans
fer staff to execute often fail to impress the latter, because 
the details involved may seem trivial to them. 

There is also divergence in th scope of ,ctivities in re
search and transfer progiams. Research programs are often 
organized arcund commodities, disciplines, or geographic 
areas. Trans fer activities are riganized around administra
live zones, along with other developnent activities, and on
ented towards a vide range of production system problems. 

Joint activities involving two or more task groups may go 
smoothly as long as there is correspondence of scope but 
may start to diverge when their scope diverges. According 
to the scope of their activities, transfer w,'orkeis may prefer 
agroup approach to reaching farmers, while researchers 
may want an individual approach for closer follow-up. 

This approach toward intergroup relationships puts the em
phasis on the context in which people or groups interact 
and guards against simple explanations. Groups do not fail 
to cooperate merely because they dislike one another, nor is 
cooperation rendered impossible because different groups 
pursue distinct agendas, each with their own specific goals. 
Even astrong drive such as selfLhness is not a sufficient ex
planation for failing to enter into relationships that can be 
mutually beneficial. Nor do groups cooperate because of 
some altruistic motive of social welfare, Whether groups co
operate orfail to cooperate depends on what is at stake for 
each of them and on the terns under which they ineet. 

Group interaction, therefore, takes place within acontext 
that is not neutral. Identity stakes and instrumental stakes 
are structured by the overall system, and hence, they de
pend, among other things, on how the system is managed. 
It is the overall design and management of the system that 
determines, to a large extent, the tems on which the differ
etermins oatlag etent thete o whic th difper

eat groups operating within it cooperate or fail to cooper
ate. Overall management sets the context for the distribu
tion of resources across the different components of the 
system, its climate, and its policy environment. This sets 
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the boundaries within which different groups each define 
their room for maneuver and seek out cooperation, 

We need to look, therefore, at the strcruralconditions that 
influence or determine the coordinative behavior of the task 
groups within a (sub)system. These include the system cli-
mate, resource allocation, and the policy environment. 
These are the principal means by which management can af-
fect the outcome of group interactions .- not by direct fiat 
or administrative decree, but by influencing the environ-
ment within which groups operate without impeding thei. 
ability to exercise initiative and to guard their autonomy. 

This paper argues that management needs to concentrate on 
shaping the structural conditions in an ATS. The need for 
this may not be immediately obvious since tensions often 
appear to be caused by personality clashes - differences in 
status, education, or other factors. This is understandable, 
In looking at linkage behavior, identity stakes are more im-
mediately obvious than the others. This partly explains why 
the success or failure of linkages is often attributed to 

whether personalities clash or get along. However, although 
tensions may manifest themselves more conspicuously at 
this level, they do not necessarily originate there, nor can 
they always be resolved by addressing factors of personal 
attributes alone. To get at the causes of a problem, it is nec
essary not to be distracted by its symptoms. 

An earlier hypothesis of the RTTL study stipulated that pos
itive extemnl pressure was necessary for an ATS to be re
sponsive to farmers' needs (Kaimowitz, Snyder, and Engel 
1990). Subsequently, Kaimowitz (1992) has attempted to 
show the impact of such pressure on the performance of the 
subsystems studied. In that paper, however, the limitations 
of such oneway pres3ure as a means for securing lasting in
tegration ariong ATS actors are made evident. The ftame
work developed here seeks to explain why simple pressure 
will not do. What matters is to seek ways of influencing 
group behavior by affecting the structural conditions within 
which groups operate. To visualize this, we need a frame
work within which to locate questions about tensi, is in 
group interactions. This is the purpose of the next section. 

MANAGING TENSIONS:
 
THE PAYOFF-MATRIX APPROACH
 

This section develops a simple framework using the payoff-
matrix approach (a concept borrowed from game theory) to 
analyze tensions in group interaction in order to get at the 
structural causes of such tensions. This concept is useful in 
situations where each group has its own responsibilities, its 
own oojectives and autonomy to act, but where the activi-
ties of all groups taken together are interdependent and 
jointly determine the overall benefits and costs to the sys-

tem in question. Under these conditions, two sets of inter
ests are at play: those of each group and those of the system 
as a whole. In such a situation, groups do not always coop
erate to achieve maximum gains for the system as a whole 
because such strategy may rove to be harmful to the spe
cific interests of one or another group. Cooperation, there
fore, isnot necessarily the "natural" strategy for a group to 
pursue. 

The Concept of a Payoff Matrix 

Cooperation between groups implies that each group com-
mits resources (stakes) to the joint effort and expects to ben-
efit in terms of it. own specific objectives. It is conceivable 
that a particular group may find itself called upon to coin-
mit substantial effort and resources to joint endeavors while 
the gains principally accrue to others. For example, con-
trolled experiments designed by researchets alone but in-
volving both researchers .ind transfer workers in execution 
may leave the transfer workers with a strong feeling that 
this form of cooperation demands their time, effort, and ma-
terial resources while not necessarily responding to their 
needs. If such a situation continues, transfer workers may 
end up switching off support to the joint endeavor. 

Hence, when analyzing intergroup linkages, it is not suffi-
cient to assess the overall costs and benefits to the system 
as a whole, but the distribution of gains and losses (i.e., ben-
efits minus costs) across groups should also be checked, 

These gains and losses involve both identity and instrumen
tal stakes. In the example given above, transfer workers 
lose not only the resources they commit to the joint effort, 
but they are also left with little initiative and status in the 
process of cooperation. The payoff matrix is a simple tool 
to depict the perceived gains or losses of each group in the 
process of group interaction. 

Figure 3 depicts a payoff matrix between two interacting 
roups: researchers and transfer workers. In this context, a 

group is cooperative if it is willing to make allowances for 
.he interests of the other group (or groups). Cooperation, 
therefore, involves give and take.2 A group that is only will
ing to participate on its own terms is said to be uncoopera
tive (even if joint ac'ion effectively takes place). In our 

2. What matters here iswhether the group effectively commits re
sources to the joint endeavor or merely pays lip-service to it. 
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- Outcome 1 Outc.ome 2 

Synergy Research Domination 

0 STABLE UNSTABLE 

Outcome 3 Outcome 4 
Transfer-Agent 

o DominatonZ C	 Ineffectiveness 

UNSTABLE STRONGLY STABLE 

NON-
COOPERATIVE COOPERATIVE 

RESEARCHERS
 

Figure 3. 	 Payoff matrix showing strategies and situations resulting from such strategies between two 
Interacting groups: researchers and transfer workers 

example above, joint action (controlled experimentation) ceived likelihood that the other group will take advantage 
takes place, but in this hypothetical case, the researchers ofsuch initiative is great. 
are seen to be uncooperative (they strictly pursue their own 
agenda), while transfer workers are cooperative but are los- Situation 1 in figure 3 depicts the cage where both groups 
ing out in the bargain (depicted by outcome 2 in figure 3). cooperate meaningfully: each group g~ins individually and 
This type of situation is inherently unstable since transfer both f-oups together manage to achieve the system's objec
workers are likely to withdraw or lirmit their support (end- tives. This position is also stable, although weakly so. It is 
Ing up in outcome 4 in figure 3). Obviously, they may not stable so long as mutual trust continues to be reinforced by 
be able to do so formally, but apathy and lack of morale actual practice. Hence, in outcome 1, the groups can agree
(which are often worse than overt tensions or conflict) may on a joint strategy that yields synergy. But synergy con
well pixluce this end result. Situation 4 (outcome 4, figure cerns the sylrem goals, while both task groups are first and 
3) is undesirable but, in contrast, very stable. It is stable be- foremost concerned with their immediate objectives. Thus, 
cause it is very hard to move away from once both groups one group cannot always be sure the other is not going to 
are locked into it. The reason is that mutual distrust rein- pursue its own individual stakes. This is wny such ajoint 
forced by actual experience makes it hard for any group to strategy requires manageme, . acti'n to be sustained. 
take an initiative towards meaningful cooperation; the per-

Managing Structural Con'fltions 

The question now arises as to what promotes or discour- A group fails to cooperate for two reasons. First, because it 
ages cooperative behavior. This paper argues that it is not dominates the scene and gets away with it (coercing other 
L.. ause of personality clashes or differences in status or ed- groups to comply with Its agenda). Whether a group can do 
ucatlon. The main reasons for cooperation (or a failure to this is not just a question of personalities, but more import
cooperate) lie in the srucauralconditions that influence or ant, of Its access to resources, its position in the hierarchy,
determine the coordinative behavior of the different task and its sphere i Fautonomy. These are in p".-t determined by 
groups within a (sub)system: the system climate, the pat- management actLs. Second, a group may fail to cooperate 
terns of resource allocation, and the policy environment, as a defensive reaction to protect itself against other groups 
These are issues that directly concern the overall manage- that try to set the tune. Again, this depends as much on the 
ment of the system. 
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structural conditions within which groups operate as it does 
on the personal attributes of individual group members, 

The implication is that system management can influence 
the terms on which groups meet and map out a strategy for 
joint action. In dealing with intergroup linkages, therefore, 
managers should not only analyze the overall benefits and 
costs expected from joint action, but also the factors that 
shape and determine group interests in the process of inter-
action, 

More specifically, in the case of ATS, in order to succeed, 
linkage activities require researchers and transfer staff to 
confront one another on equal terms and treat each other 
with professional collegiality in problem solving (Leonard 
1977). In many systems, this can not be achieved because 
the underlying relationships between the two groups are 
stultifying and authoritarian. Administration by fiat or coer-
cive directives do not work because groups require a cer-
tain autonomy and sense of responsibility to be able to &ct 
with initiative. Differences in education and/or training lev-
els do not necessarily mean that the two groups cannot have 
compatible and complementary ideas. The crucial issue is 
to adopt a supportive rather than a carrot-and-stick manage-
ment approach to create a climate that is conducive to genu-
ine cooperation. 

It Is,therefore, intergroup dynamics along with the environ-
ment in which they take place that count. They influence 
the type of outcome (as depicted in figure 3) that reults 
frnm linkage interactions. In particular, the dominance of 
one group or groups by another is likely to result in a lop-
sided definition of the joint agenda and creates conflict, re-
sistance, or, worse still, apathy on the part of the dominated 
group(s). Two examples may illustrate this point better. 

In Kenya, Leonard (1977) found that (over)education and 
training of transfer agents showed rapidly diminishing re-
turns in terms of performance (including decoding of re
search messages into practical recommendations). This was 
most noticeable in the case of transfer agents with more 
than six years of schooling, which may sc'.m paradoxical, 
but it czn readily be explained with the aid of the figure 3. 
While the years of schooling enhanced their capacity to re-
ceive technical information, it also diminished their motiva-
tiol' proportionally, given their subordinate position 
vis- -vis researchers, which left them with little initiative. 

This is depicted in figure 3 as outcome 2, which inevitably 
gravitates towards outcome 4 as job satisfaction decreases 
and apathy on the part of the better-educated transfer work
ers becomes the norm. 

In contrast, the agricultural technology system of the 
People's Republic of China has often been interpreted as a 
good example of integration between research and technol
ogy transfer (Wuyts-Fivawo 1988a). Yet Chinese authori
ties have identified this as one of their major problems. 
Recent studies, moreover, have revealed weaknesses in the 
operationalizatlcn of that integration. Conroy (1987) shows 
that the policy ofsending professionals to the countryside 
had a limited effect because, rather than achieving the de
sired complementarity, professional expertise was totally 
subordinated to local political power. In the later half of the 
198s, agricultural researchers refused assignments in the 
countryside, especially to the commune stations, because of 
what they considered as political harassment. Here, the 
stating point was unstable (outcome 3 in figure 3), but in 
this case, it was the researchers who opted out of a situation 
over which they had little control. 

The use of the payoff matrix to explain linkage behavior is 
not meant to be rigid. This paper is not arguing that maag
ers should make precise calculations of all costs and bene
fits associated with joint action for every group and, 
subsequently, map out a detailed set ofgains and losses for 
each combination of individual group strategies. Rather, the 
framework put forward here is meant to help managers to 
stand back from the immediate symptoms of tensions and 
conflicts in intergroup linkages and focus their attention on 
its structural causes. It may then become apparent why 
some groups have good reasons not to cooperate. Some of 
these reasons may be structural problems that would be rela
tively easy to do something about; others may not be able 
to be resolved without significant alterations in the organi
zational setup of the (sub)system or training within it, etc. 

In sum, the framework itself does not define what the prob
lems are in any concrete sense, nor does it suggest fixed so
lutions. What it does, however, is allow us to map out 
relevant questions to identify problems and look for solu
tions. It gives us a way of posing questions to help us look 
for structural answers to real problems. The next section of 
this paper applies the framework to the case study findings. 

STRATEGIES AND OUTCOMES
 
FROM THE CASE STUDIES
 

It is not easy to do an empirical analysis of tensions in inter-
group relations. Often the evidence is in the form of anec-
dotes, cliches, or stereotypes that are themselves symptoms 
of underlying tensions. Nevertheless, as argued above, 
these symptoms may reflect deeper issues with respect to 
the strategies and stakes that influence intergroup linkage 

behavior. More concrete evidence should come from the 
strategies groups pursue in interacting with others. These 
can be traced back to the pattem of resource allocation, as 
well as the institutional climate, how it affects the overall 
policy environment, and how it affects the actions of differ
ent groups within it. 
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This section reviews the case studies of the RTTL project. 
For these studies, researchers were asked to rcport on the 
differnces between actors In linkage activities that they 
thought affected the performance of such linkages, and dif
ferent researchers employed different approaches in analyz-
ing these tensions. It should be noted that the basic frame-
work suggested in this paper did not serve as aguide to this 
research but sprang from subsequent reflections on the re-
ports and the questions they raised. Consequently, some of 
the information was incomplete in view of the framework 
employed here. However, this section reexamines the case 
studies using the payoff-matrix approach. Special attention 
isgiven to the following: 

the nature of the interacting parties; 

• 	 what was at stake in the interactions; 

• 	 what strategies different groups pursued; 

• 	 what management strategies were involved in enforcing 
them; 

• 	 whether (sub)system management acted upon symp
toms or sought to redirect the structural conditions of 
the system; 

* 	 what outcomes the relationship had at the level of the 
actors and at the level of the subsystem. 

Cooperative Strategies and Outcomes 

An anticipated positive climate InTanzanla's coconut 
subsystem (Lupanga 1990). The National Coconut Devel-
opment Program (NCDP) was set up to integrate all coco-
nut rehabilitation activities in Tarnia. rhe program has 
its own national and expatriate stff to conduct research 
and transfer activities. Transfer agents were seconded from 
the general extension department of the Ministrv of Agricul-
ture and Livestock Development (MALD) and, together 
with subject-matter specialists, formed the Coconut Exten-
sion Service (CES) of NCDP. The transfer agents seconded 
from the ministry had different training, work experience,
schemes of service, and motivational structures than the re-
searchers, who had international experience and specialized 
training in coconut. The gap between researchers and trans-
fer agents was significant, posing potential problems in link-
age activities. 

NCDP was able to avert the potential "identity" conflict by 
using subject-matter specialists as interface agents between 
the researchers and the MALD transfer agents. The subject-
matter specialists were assigned to the field as liaison offi

cers directly backstopping transfer agents. They advised on 
the management of the coconut nurseries that supplied 
planting materials to farmers; they also prepared manuals 
for transfer agents, prepared radio programs, and organized 
training on the various aspects of cocc!.ut technology. As 
members of the co.rdlnating and planning unit of NCDP, 
they provided researchers with feedback from the field. 
Transfer agents were awarded bonuses for participating in 
linkage activities, which compensated for the gap in 
scheme of service between the two groups. 

The subject-matter specialists succeeded in linking the two 
groups because they were versatile enough to appeal o 
both groups and were more acceptable to both than the two 
groups were to each other. Within the structure of the sys
tem, they were part of the coordinating and planning unit, 
which has amandate for both research and technology 
transfer. As sucn, they were able to bridge potential identity 
differences without bias for or against the actors of either of 
the other two groups. 

Table 1. 	 Summary of the strategies and outcomes of 3roup Interaction among researchers and trans
fer agents In the Tanzania coconut subsystem 

Actors: 0 NCDP researchers 
• Transfer workers seconded from MALD 

Interaction: . Exchange of relevant technical Information and feedback 
o Jolt it demonstrations and trials 

Stbkes: . Relevance of technological Information and feedback 
• 	 Methodologies 

Strategies: * SMS liaison officers accepting and acceptable to both researchers and transfer agents 

Enforcement: * Allocation of SMS In liaison position as part of management 

Outcome! • Successtul cooparation through liaison officers 
.	 Effective transfer of technology 

8
 

http:cocc!.ut


Strategic allocation of resources in the Narifio highlands 
of Colombia (Engel 1989). In 1975 Colombia adopted a 
"go-straight-to-the-farmer" policy for agricultural technol-
ogy throgh the Integrated Rural Development Program 
(DRI). It the Narifio highlands the DRI program received 
financial and technical support from the Dutch government, 
At the same time, funding was shifted from research to tech-
nology transfer. DRI channeled funds to adaptive research 
conducted jointly by project professionals and researchers 
under the control of ICA/Extension. Starved of resources, 
researchers moved into collaborative programs with subject-
matter specialists, extension workers, and farmers. Collabo-
rative task groups were formed to work on multidiscipli-
nary surveys, multimedia campaigns, on-farm and 
on-station research, and special themes. 

In the beginning, relationships between researchers and 
transfer workers were dominated by researchers (which is 

discussed below in more detail), but this changed to mutual 
cooperation. The channeling of resources into joint activi
ties was used to enforce cooperation between researchers 
and transfer staff. This tactic was sufficiently compelling to 
end the mutual stereotyping (the two groups detested each 
other in the beginning) and to promote fruitful cooperation. 
Periodic joint coordinating meetings and biannual joint 
evaluations enhanced common understanding and strength
ened cooperation between researchers and transfer workers. 
With time, collaborative task groups became the standard 
units for developing and transferring technologies that had 
greater impact on production. In 1985, however, financial 
support to the program ended and funds for joint adaptive 
research dried up. This resulted in the demise of collabora
tive task groups and a return to the original uncooperative 
relationship. 

Teble 2. 	 Summary of the strategies and outcomes of group Interaction among researchers and trans
f3r agents In tne Narlhio subsystem of Colombia 

Actors: 	 * ICA researchers 
. DRI project professionals 

Interaction: 	 • Collaborative multldisciplinary surveys 
• Media campaigns
 
. Joint on-farm and on-station research
 

Stakes: 	 * Financial resources and skills 

Strategies: 	 • Team approach in joint adaptive research 
. Collegiality 

Enforcement: 	 * Strategic allocation of resources to joint activities 

Outcome: 	 • Successful cooperation for as long as the resources lasted 
. Effective transfer of technology 

Dominating Strategies and Outcomes 

A biased climate In ICA, Colombia (Kaimowitz 1988; 
Urrego 1989). By the time of this study, relationships be-
tween researchers and transfer workers in Colombia's pub-
lie ATS had been generally alienated. In the 1950s, before 
the formation of the Colombian Agricultural Institute 
(ICA), they already had negative perceptions about each 
other's roles. Extension workers regarded researchers as pp-
tronizing, working in ivory towers, and not giving due rec-
ognition to extension contributions. Researchers regarded 
extension's involvement in adaptive research with disdain, 
The two groups were expected to conduct regional demon-
stration trials jointly, but the interaction was reduced to re-
searchers issuing preweighed packages of inputs together 
with protocols detailing trial designs, sequences, and num-
ber of repetitions for transfer workers to implement. After-
wards, the researchers would appropriate the data, analyze 
it,and publish the results and/or present it on field days. 
Over the years, transfer workers grew more and more re-
sentful about being taken for granted by researchers. They 

adopted a bureaucratic attitude towards joint research activi
ties; accuracy In recording decreased, leading to inconclu
sive results and frequent experiment failures. 

When ICA was formed as an independent public institution 
in 1962, it incorporated three functions: research as the prin
cipal function, with postgraduate training and technology 
transfer as less important. In 1968 ICA's transfer section 
was expanded when it incorporated the ministry of 
agriculture's extension service. Research-transfer relation
ships worsened, with researchers rejecting transfer workers 
as colleagues and regarding them as inferior. 

In 1970, ICA set up rural development projects modeled 
after the Mexican Puebla projects. Researchers and technoi
ogy-transfer professionals involved in the project had to col
laborate on adaptive research. However, researchers contin
ued to regard the technology-transrer professionals as data 
collectors, even though they had a comparable level of edu
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Table 3. Summary of the strategies and outcon es of group Interaction among researchers and trans
fer agents in the ICA subsystem of Colombia 

Actors: • ICA researchers 
• ICA transfer agents; project professionals 

Interaction: * Joint regional demonstration trials 

Stakes: . Image and position 
• Resources and skills
 
. Methodology
 

Strategies: 	 . Researchers dominating all aspects of interaction 

Enforcement: * Institutional climate 

Outcome: ° Researchers' domination undermined initiative and Input of transfer workers 
• Ineffective transfer of technology (poorly conducted joint trials) 

cation. Technology-transfer professionals complained about 
researchers' unwillingness to leave their stations and about 
their disregard for socioeconomic variables. They went on 
to set up their own trials - amove that resulted in aprotest 
from researchers, who said it was neither in the mandate 
nor within the competence of the technology-transfor pro-
fessionals to do thf.ir own trials. For a time they forced the 
projects to refer to those trials as "technological adjust-
ments" and not as research. Disagreements between the two 
groups led to some projects being left unfinished. 

Throughout ICA's brief history, researchers tended to as-
sume adominant role in relation to transfer workers, whom 
they regarded as subordinates. This was due not to any dif-
ference in the objective attributes of the two groups, but to 
the prevailing perception that research and transfer tasks 
were sequential or competitive rather than complementary. 
Other activities, though not directly disrupted, did not have 
as full an impact as they might otheiwise have had. 

Costa Rica - maize subsystem (Palmieri 1990a; 1990b). 
In Costa Rica's maize technology sibsystem, there were 

divergent philosophies: guiding the work and budgetary pro
cedures for researchers and transfer staff. This impeded co
operation between the two groups with respect to planning
and implementation of technology transfer. Measures to cor
rect these problems dealt mostly with the departmental or 
geographical location of research and technology transfer 
rather than with the collaborative and reciprocal detaiis of 
pooling, sharing, and exchanging ceources and percep
tions. Cooperation was not achieved between the groups. 

Phase1, abiased climate. Prior to 1985, the annual opera
tional plan (PAO) for research and technology transfer com
prised a list of trials each researcher thought necessary and 
possible in his/her respective zone. In the case of maize 
technology trials, the factors that affected the plan were (a)
the support and influence of the International Maize and 
Wheat Improvement Center (CIMMYT) on variety trials, 
(b)the perscnal scientific interest of an entomologist at Los 
Diamantes research station at a time when maize pests were 
prevalent in the area, and (c)the contribution of the Minis
try of Agriculture and the Center for Research and Training 
on Tropical Agriculture (CATIE) to the field trials. 

Table 4. 	 Summary of the strategies and outcomes of group Interaction among researchers and trans
fer agents Inthe maize subsystem of Costa Rica, Phase 1 

Actors: 	 • Researchers 
# Transfer agents 

Interaction: 	 • Joint annual operational plan for regional technology transfer 

Stakes: * Methodology, image, and position 

Strategies: * Researchers dominating 

Enforcement: * Institutional climate 

Outcome: * Researchers' domination prevented inclusion of input from transfer workers into the annual 
operational plan 

• The plan continued to be irrelevant for effective technology transfer 
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During meetings on the annual operational plan, transfer 
workers would present lists of problems detected in the re-
gion for inclusion in the technology trials for the area. How-
ever, researchers dismissed these as arbitrary because they 
were not compiled according to any "scientific" methodol-
ogy. Thus, the plan was dominated by researchers' consider-
atlons, which were not immediately relevant to the needs of 
the regions and which did not reflect any significant interde-
pendence between research and transfer. 

In 1987, the Ministry of Agriculture decided to develop a 
more scientifically credible base for incorporating farmers' 
problems into the annual plan. It carried out an intensive so-
cloeconomic survey based on a farming systems research 
methodology commonly used in the region (the sondeo). 
The sur'ey made heavy demands on the transfer workers' 
time and other resources and interrupted routine work in 
the regions. However, much to the disappointment of those 
concerned, the results of the survey were never incorpo-
rated into the operational plan. The survey data had broad 
socioeconomic coverage which was said not to fit the nar-
row disciplinary or commodity research approach of the an-
nual plan - the researchers maintained their dominance 
over the operational plan. 

That same year, transfer agents in the Pococf and GuScimo 
regions, supported by the National Program for Basic 
Grains, set up demonstration p'ots to test the maize varie- 
ties and fertilizer applications recommended by research
crs. The transfer agents wanted to prove to researchers how 
irrelevant their recommendations were to farmers' condi-
tions. Contrary to the transfer agents' expectations, how 
ever, the researchers used this incident to demonstrate that 
transfer workers were not competent to manage trials. The 
transfer agents had selectively picked parts of the 
researchers' techr.ological packages for use in the demon-
stratios - without consulting the researchers. Such was 
the discord between the two groups that research domi-
nance (outcome 2)developed into mutual noncooperation 
(outcome 4). 

Phase 2,sectional allocation ofresources: In the situation 
described above, the authorities perceived the lack of rele
vant technologies as resulting from the physical and admin
istrative separation of research and technology-transfcr. In 
1985 the two functions were merged under one directorate 
with separate subdlreetorates, and the research subdirector
ate decentralized research teams to the regions to compens
ate for the physical separation. However, budgets were 
allocated by subdirectorates, which did nothing to integrate 
the two functions. This happened when there was a general 
shortage of funds affecting all government services, particu
larly agricultural research and technology transfer. It is not 
surprising that this scarcity encouraged each group to jeal
ously hang on to its own resources at the expense of cooper
ative activities. 

Inthe regions, decisions about tricl programs came to de
pend on funding commitments from the two groups. Re
searchers would propose trials that transfer workers might 
,ot wish to finance, and vice versa. For instance, in the case 
of the new maize varieties, researchers opted for trials 
aimed at maximizing yield per unit area; transfer staff in
sisted that economic viability (i.e., output per unit of mate
rial inputs and labor at prevailing opportunity costs) be 
included in the recommendation of technological packages 
and that the results contain alternative techniques from 
which farmers could select rather than fixed packages of 
recommendaions. 

This bargaining process ended in a stalemate, with each 
group defending its own point of view. The researchers felt 
that their plans were being unduly criticized and resented 
demands from transfer agents to incorporate new criteria 
into the trials. Transfer agents failed to appreciate the value 
of what was proposed by researchers. Technologies being 
transferred continued to have little relevance for faimers. 

Recently, the authorities have started to strengthen the re
gional research teams as well as to consolidate budgets for 
technology transfer Inthe regions. It is hoped that these 

Table 5. Summary of the strategies and outcomes of group Interaction smong researchers and trans
fer agents In the maize subsystem of Costa Rica, Phase 2 

Actors: * Researchers 
. Transfer agents 

Interaction: * Joint field trials 

Stakes: * Methodology 
. Financial resources 

Strategies: * 	 Each group bargaining for the other to commit resources to activities of Its preference 

Enforcement: * 	 Sectional resource allocation for joint activities Inthe absence of mutual appreciation for co
operation 

Outcome: 	 * Stalemate - neither group could accomplish Its goals without the other 
I Ineffective technology transfer 
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measures will promote more solid cooperation between re- its own concerns. In the end, Fedearroz had to resume the

searchers and transfer workers. 
 role of providing coordinated technical assistance. 

Asymmetrical agreement and sectional resource alloca- ICA conducted rice research, while Fedearroz provided the
tion In the Colombian rice subsystem (Agudelo 1989; funding, with assistance from the International Center for
 
Agudelo and Kaimowitz 1989). Responsibility for rice tech- Tropical Agriculture (CIAT). This arrangement, however,

nology in Colombia lies principally with the Rice Growers' was asymmetrical and did not ftully meet researchers'
Federation (Fedearroz), which is a commercial farmers' as- needs. Resources were made available for conducting re
sociation. It provides technical services to its members in search, but publishing the results (which is essential for

addition to representing their interests in other arenas, 
 researchers' recognition and career advancement) was re-
Fedearroz does not conduct any research, itself, but con- served for Fedearroz. This led researchers to narrowly inter
tracts with the public-sector research institute, ICA, to pro- pret their obligation only as technology development (i.e.,
duce new rice varieties and other technologies. In the breeding) and not consolidation (i.e., adaptive research), al
1970s, direct assistance to rice farmers from Fedearroz was though consolidation is necessary to translate the results of
stopped and private agronomists were licensed to provide development into components ofaccessible technological

that service. This approach, however, weakened the transfer packages. As a result, the technologies produced were not
 
of technology considerably because each agency promoted easily transferred.
 

Table 6. 	 Summary of the strategies and outcomes of group Interaction among researchers and
 
Fedearroz project professionals In the rice subsystem of Colombia
 

Actors: 	 • ICA Researchers
 
. Fedearroz rice production professionals
 

Interaction: • 	 An agreement for rice technology services from ICA for payment by CIAT on behalf of
 
Fedearroz
 

Stakes: 	 . Reward and recognition
 
. Resources and skills
 

Strategies: 	 • Fedearroz dominating 

Enforcement: 	 * Agreement and funding by CIAT 

Outcome: • 	 Fedearroz's domination restricted researchers input by retaining authorship of research re
suits 

. Technologies produced under the agreement remained on the shelf 

Noncooperative Strategies and Outcomes 

Climate of passive competition and sectional allocation two groups overlapped with respect to the mandate on seed 
of resources In the Philippines seed potato subsystem potato research. 
(Francisco 1989). In the Philippines, when this study was 
done, two groups were engaged in research on seed pota- Relationships between the two groups, although cordial in 
toes: national researchers at the Northern Philippines Root appearance, were actually noncooperative. Linkages be-
Crop Research and Training Center (NPRCRTC), who did tween them were characterized by mutual avoidance. 
research and training; and seed inspectors from the Bureau Scheduled annual review meetings, where both groups pre
of Plant Industry (BPI) in association with the Philippine- sented their activities for discussion, were simply proce-
German Seed Potato Program (RP-GSPP), who did re- dural and addressed neither specific issues nor their
search and technology tramsfer. Both groups wanted the implications in any depth. BPI staff avoided antagonizing
mandate on seed potato research, which was a high-priority NPRCRTC staff- who were their potential teachers 
activity. It was also an essential part of the national potato and NPRCRTC staff avoided challenging more experienced 
program and therefore crucial t3 both groups. The seed in- partners. A meeting between the two groups to discuss the 
spectors had their mandate on seed potato research through duplication of seed potato research was not effective be
the RP-GSPP, which pickeu them because of their knowl- cause of inaccurate communication. BPI staff were quick to
edge and experience in maintaining high standards of seed suggest that NPRCRTC researchers should leave seed po
quality and their rich experience in field research. Thus, the tato research to them and concentrate on table potato re

search. This would consolidate their mandate in line with 
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Table 7. Summary of tha strategies and outcomes of group Interaction among NPRCRTC researchers 
and BPI seed Inspectors In the potato subsystem of the Philippines 

Actors: 	 * NPRCRTC researchers (on-station research and training) 
. BPI seed Inspectors (field research and transfer) 

Interaction: 	 • Sharing activities of Interdependent roles 

Stakes: 	 • Image and position 
. Resources and skills 

Strategies: 	 * Competitive 

Enforcement: 	 • Institutional climate 
* Resource allocation by donor 

Outcome: 	 • Mutual avoidance in tackling cooperation issues 
. Wasteful duplication of interdependent efforts 
. Ineffective transfer of technology 

their RP-GSPP involvement. NPRCRTC researchers were 
not satisfied with this suggestion but did not voice their dis-
agreement. For three years they stopped their research on 
seed potatoes but resumed again after they decided that 
their programs were suffering from the interruption. And 
the duplication continued. 

Researchers in the two groups duplicated each other's activ-
ities because of concealed competition. Their strategies ap-
peared to be cooperative but were actually not. Because the 
communication in meetings to discuss work or negotiate re-
sponsibilities was inaccurate, the status quo was maintained 
rather than improved. Underlying these problems was the 
perception that the mandates of the two groups were not 
complementary. Their interdependence was not appreciated 
and each group pursued what it felt were its responsibilities 
alone. This perception was not openly expiu,.,zd because it 
would have opened a discussion on who had the rightful 
mandate and comnpetence for carrying out the duplicated re-
search. And individual stakes would have been put at risk. 

Lack of coordinative policy in the Mpwapwa cattle sub
system in Tanzania (Lupanga and Kasonta 1990a; 1990b). 
When this study was carried out, the Livestock Production 
Research Institute (LPRI) at Mpwapwa had been develop
ing a multipurpose cattle breed for milk and meat produc
tion under the stressful conditions of central Tanzania. This 
breed was to be tested, bred, and maintained in the live
stock multiplication units (LMUs) in different parts of the 
country. At the time of this study, LPRI was administm
tively under the research division of the Ministry of Agricul
ture, while the LMUs were under the production division. 

Besides their administrative separation and their different 
functions, the two groups also had different views about the 
methodology. For LPRI, the procedure was to produce a 
breed that would be tested, multiplied, selected for breeding 
stock, and distributed to production farms in central Tanza
nia. However, for the LMUs, this procedure was at times 
overshadowed by other imperatives, such as policy pressure 
to make quality livestock immediately available for meat 

Table 8. 	 Summary of strategies and outcomes of group Interaction among livestock researchers and 
multiplication specialists Inthe Mpwapwa cattle subsystem of Tanzania 

Actors: * LPRI researchers 
. LMU multiplication specialists 

Interaction: . Coordination of Interdependent tasks 

Stakes: . Methodologies 

Strategies: * M.tual disregard 

Enforcement: * Policy environment 
. Institutional climate 

Outcome: . Lack of coordination foiled all actor's responsibilities 
. Transfer of technology was disrupted 
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and milk production. The assumption was that maintenance 
and improvement of stock would take care of itself. For in-
stance, some cows found their way into intensive farming 
units for purposes other than those defined by LPRI. As 
time went on, the LMUs did not observe even the basic op-
erations that were to take place under their mandate with re-
spect to the breeding process, namely the multiplication 
and selection of breeding stock. In 1972, in response to agri-
cultural policy directives, the ministry actually closed one 

unit, the Mabuki LMU, thereby setting LPRI's breeding 
program back several years. 

Inthis subsystem, the two groups carried on in their sepa
rate locations as if their tasks were not interdependent and 
as if they believed that complementarity would take care _f 
itself. However, by disregarding each other, they ended up 
foiling each other's programs and disrupting the transfer of 
technology. 

CONCLUSIONS AND LESSONS
 

The payoff-matrix approach to the case studies demon-
strates how groups involved in interactions fared in the pur-
suit of their objectives. The framework also reveals how 
management factors can actually condition the outcome of 
group interactions by tipping the scales one way or another, 
or by balancing them. 

The main lesson from this approach is that, to find lasting 
solutions to tensions between groups that interact within an 
agricultural technology system, managemnt must address 
the causes rather than the symptoms. These relate to the 
stakes involved for each group and the strategies each 
adopts, as well as the contextual factors that structure !hose 
stakes and strategic,. 

While in the short term, strategies based on dominance may 
preserve the status and spare the resources of th, dominant 
group, they are not ideal in the long run. Such a strategy is 
ultimately less effective because thcre is a lack of input 
from the dominated membe. 

With regard to ATS managers, a style of management con-
ducive to cooperation among groups is necessary for an ef-
fective transfer of technology. Administrative prescriptions 
or a laissez-faire attitude is not the answer. Rather, what 
works ispragmatic management based on appropriate ma-
nipulation of structural stakes. 

The cooperative strategies and outcomes found in the case 
studies were all due to management actions. Management 
actions that established a favorable institutional climate and 
allocated resources in a balanced fashion were responsible 
for promoting cooperation among groups. They were differ-
ent in each subsystem, depending on the size of the gap and 
the nature of cooperation required. Where the gap was 
greater, measures such as the allocation of liaison persont. ' 
were necessary to achieve cooperation. Retraining of trans-
fer agents to the level of researchers was not necessary, nor 
would it have been effective if the differences in status 
were not changed. 

In situations where group access to resources was of partic-
ular concern, strategic allocation of resources for interac

tion as well as for the individual group's own purpose 
helped to achieve cooperation. However, in order to have a 
sustained effect, this mechanism has to form part of the nor
mal pattern of resource allocation. If it is just an ad hoc re
sponse to an apparent crisis or if it is induced by a special 
project, its effect will only be temporary. 

The evidence from the case studies indicates that tensions 
atriong groups relate more to what groups do than to who 
they are professionally. It follows, therefore, that lack ofap
preciation of the complementarity between the tasks of 
each group is at the root of dysfuntional behaviors such as 
dominance or mutual disregard. Part of this problem is due 
to differential perceptions, based on the disciplinary back
grounds of the individuals involved. Researchers trained in 
the methodology of a particular discipline fail to appreciate 
problems expressed in the language of technology transfer. 
In the same way, transfer agents do not appreciate research 
jargon or that publication of research results is an important 
part of a researcher's career path. 

Thus, for the purpose of linkages, methodologies need to be 
developed to facilitate complementary inputs from the dif
ferent actors. In this respect, diagnostic survey methodolo
gies have to be upgraded to incorporate elements that can 
be included in research programs. Similarly, research meth
odologies need to be expanded to provide for the complex
ity of production problems as experienced by transfer 
agents and farmers. ATS managers have to take this into ac
count when they allocate resources and personnel. 

Management tends to misallocate structural stakes, thereby 
failing to achieve cooperation among interacting groups. 
This is mainly because of a biased view of their interde
pendence: complementary tasks are viewed in a pecking 

order and more importance is attached to research than to 
the transfer of technology or to the interrelationship be
tween the two. If the effectiveness of agricultural technol
ogy systems is to be maximized, managers have to 
understand the structural interactions that underlie coopera
tive behavior. They must attempt to balance the roles of the 
different participants and the connections between them. 
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