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GLOSSARY

(Definition of terms as used in this paper)

Coordination

Integration

Merging

On-Farm Client-
Oriented Research
Study

Participation

Partnership

Research-Technol-
ogy Transfer Link-
ages Study

Standardization

Structural linkage

Task

Task interdepend-
ence

Task specialization

the use of established rules (or the creation of new rules) to deal collectively
with shared tasks.

a process whereby a unified, functioning whole is formed in order to
produce an expected result. Here, integration between agricultural re-
search and technology transfer is expected to produce relevant knowledge
or technologies for those who need it.

merging is used either (1) to bring institutionally distinct units under a
common administrative roof, (2) to have a single administrative body
instead of several parastatals or semi-autonomous institutions, or (3) to
build an interdisciplinary team with people seconded from separate units.

a major ISNAR study on the organization and management of this type of
research in national agricultural research systems. OFCOR is a research
approach designed to help research meet the needs of specific clients, most
commonly, resource-poor farmers. Its activities range from diagnosing and
ranking problems through the design, development, adaptation and eval-
uation of appropriate technological services. Farmers are directly involved
at various stages in the process.

having a share in something. Here it is used to characterize the involve-
ment of people who are concerned with linkages.

relation involving close cooperation between parties having specified and
joint rights and responsibilities.

a major ISNAR comparative study on the links between agricultural
research and technology transfer in developing countries. Its objective is
to identify ways to strengthen links in order to improve the relevance of
research efforts and the transfer of technologies to agricultural producers
and other users.

a process of simplifying tasks so that the work to be done is easy to
understand and the skill requirements are minimized.

a formal mechanism (permanent part of the organization’s or system’s
structure) set for the purpose of increasing integration betwecn at least
two separate units or organizations in charge of different but interdepen-
dent tasks, or between people belonging to at least two separate but
interdependent units or organizations.

work imposed by circumstance, with an obligation to perform or responsi-
bility for performance.

the relation between tasks due to the fact that they are part of a global
process even though they have been separated from each other.

the way the work is defined and delimited in order to perform a function
in a particular environment.
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FOREWORD

In the past five years, ISNAR has given high priority to developing sound advice for research
managers on how to strengthen links with technology users — technology transfer agencies and
farmers.

A working group of senior ISNAR staff of diverse experience and disciplinary backgrounds has
focused on developing this program area. Under the guidance of this working group, ISNAR has
carried out two major research projects which have advanced our knowledge and understanding
of this complex area: the study on organization and management of on-farm client-oriented
research and the study on research-extension linkages. The Governments of Italy and Germany
and the Rockefeller Foundation supported this research. The studies, carried out in collaboration
with research teams in 16 developing countries, are designed to produce practical advice for
research managers. In the last three years, the studies have generated numerous case study
reports and analytic papers. In late 1989, ISNAR convened an international workshop, Making
the Link with Technology Users, to review and discuss the studies’ findings and preliminary
conclusions. Over 50 research managers, scientists, international advisors, and ISNAR staff
members attended.

Dr. Bourgeois’ paper derives from this concentrated effort to improve our understanding of the
policy and institutional factors shaping the links between research and technology users. There
are multiple ways of analyzing linkages. Dr. Bourgeois has not tried to cover all approaches.
Rather, in this paper, he has tackled one of the most challenging aspects: organizational and
structural considerations. He provides a concise and tightly argued discussion of how organiza-
tional factors affect linkages. He then systematically assesses the respective advantages and
disadvantages of three common types of structural linkage mechanisms: direct supervision by a
common manager, liaison positions, and coordinating committees.

Dr.Bourgeois wrote the paper in close collaboration with staff members, consultants, and national
researchers working with ISNAR on this topic. He draws heavily on case materials produced by
the two studies and weds this elegantly withinsights taken from organizational theory. An earlier
version of this paper was presented at the 1989 International Workshop and the final version
has benefitted significantly from the workshop discussions and managers’ feedback. This paper
reflects a significant advance in our understanding of the organization and management of
linkages and will be an important input into future work in this area. I recommend it to managers,
practitioners, researchers, and advisors and consultants working in this area.

Deborah Merrill-Sands,
Convenor, ISNAR Working Group on Linkages with Technology Users
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SUMMARY

Many gaps exist between agricultural research and extension. These are due to institutional,
functional or communication problems which often result, in turn, in research results not
reaching farmers or being irrelevant to their needs. These integration problems between two
major tasks in agricultural development are extremely complex, involving technical, environmen-
tal and organizational factors.

There is no single, perfect solution to the problems of integration within agricultural research
and technology-transfer systems. There is not even any general management model that applies
to most circumstances. There are many ways that this issue may be approached: the structural
one, the functional one, etc. . . . This paper focuses on the structural aspects of integration with
specific reference to three major mechanisms: direct supervision, coordination positions or units,
and permanent committees. It describes the possible roles that managers can play, the room they
have for maneuver, and the factors to be considered in using such mechanisms. These issues are
highlighted by case studies, findings from the literature, and other ISNAR research.

This paper argues that for integration to have legitimacy in the eyes of those whom it affects, a
simple manipulation of a few elements of the organizational structure is not enough. There is a
need to implement policies and procedures that promote integration within the system.

Two conditions for legitimacy seem preeminent: participation and partnership. It is assumed that
when people know what to expect from the inclusion of collaborative activities in their work, they
are more willing to take the plunge and to act in a way that meshes their own strategies and
interests with the institution’s objectives.



Structural Linkages for Integrating Agricultural
Research and Extension

Robin Bourgeois

For agricultural research to contribute to de-
velopment, there must be strong links be-
tween researchers, farmers and
technology-transfer agencies. Otherwise,
thereis a high risk that innovations resulting
from research will lack relevance or that rel-
evant technologies will be ignored by farmers.

Close links have many practical benefits.
They ensure that researchers concentrate on
farmers’ priority needs and that the latter
remain abreast of technical innovations. They
also promote farmers’ access to the informa-
tion, inputs, and services needed to support a
technology.

Strong links ensure that research results
from experiment stations are used to expand
farmers’ opportunities. They also increase the
likelihood that farmers’ knowledge and expe-
rience with new technologies are fed back to
researchers. This in turn ensures that tech-

nologies are adapted to local agroecological
and socioeconomic conditions.

Research and extension leaders are increas-
ingly asked to organize and manage various
links, both within and between research orga-
nizations, technology-transfer agencies and
farmers. This paper concentrates on those
links that are formally incorporated into the
structure of the set of organizations charged
with producing and delivering technologies
for agricultural development. These are
called “structural links”, meaning a formal
mechanism (permanent part of the
organization’s or system’s structure) set for
the purpose of increasingintegration between
at least two separate units or organizations in
charge of different but interdependent tasks,
or between people belonging to ct least two
separate but interdependent units or organi-
zations.

Why Structural Links Matter

A leading author in organizational structure
defines the structure of an organization “sim-
ply as the sum total of the ways in which it
divides its labor into distinct tasks and then
achieves coordination among them”
(Mintzberg 1979:2). As an organization’s
framework, structure helps to channel and
regulate the flow of information, resources,
and authority both within and outside the
organization. Therefore, it may (or may not)
provide favorable conditions for linking its
constituent elements.

Different patterns of organizational structure
areresponsible for problems in producing and
transferring agricultural technologies rele-
vant to tarmers’ needs The lack of fit between
agricultural research and technology-trans-
fer organizations is often related to issues in
orgenizational structure. Kaimowitz et al.

(1989), for instance, identify areas where ag-
ricultural research and technology transfer
may not be in step:

* Research is organized on a national basis,
while technology transfer is provincial.

* Research units follow agroecological dis-
tinctions, while technology transfer fol-
lows administrative ones.

* Research is sometimes divided into disci-
plines, while technology-transfer opera-
tions are divided by commodities or
geographical areas.

* Research may focus on a single commodity,
while technology transfer has a more gen-
eral focus.



* Research services can be targeted on one
client group, technology-transfer services
on another.

Structural links discussed here represent a
potential for improving the relevance and ef-
fectiveness of agricultural technologies. Their
main advantage is that, being part of the
structure, their sustainability is theoretically
higher. This is important since some case
studies describe technology-transfer pro-
cesses which finally failed because linkages
did not last. In the case of the PACO project
in Ivory Coast, Eponou (1989) shows that
informal linkages were crucial to the develop-
ment and delivery of technologies during one
phase of the project. His analysis, however,
identifies the fragility of informal links as
their major drawback. “The removal of just
one person from the chain may have the effect
of disrupting the whole linkage process, as
there is no guarantee that that person’s suc-
cessor will play the same role” (Eponou
1989:6).

Managers’ interest in structural linkages is
illustrated by some of the questions raised by
participants {p an international workshop

held at ISNAR:!

* In what contexts can the mechanisms be
used?

* What are the effects of structural adjust-
ment on linkages?

* Why is merging of research and extension
not sufficient to ensure integration?

* Isiteffective to put a person “in between”,
or should both institutions set up positions
responsible for maintaining links?

* How should coordinators be monitored?
* Does coordination without authority work?

These questions reflect the difficulties man-
agers usually face in managing integration as
part of their job duties. Indeed, major efforts
in the area of structure are often undertaken
with mixed results. Decentralization follows
centralization, semi-autonomous parastatals
are created and then merged, formal units are
introduced for the purpose of linking research
and extension. It is difficult to know whether,
how, and why such structural changes have
succeeded or failed since minimal evaluation
is carried out.

Why Managers Should Be Concerned With Managing Structural Linkages

Managers often consider structural condi-
tions to be outside their control. True, there
are certain constraints and the room for ma-
neuver may be limited. But still, decisions and
actions are possible. What is required is an
understanding of some concepts and princi-
ples, as well as knowledge of specific situa-
tions. These can be helpful in analyzing what
the problems are and how to tackie them.

First of all, managers have to be convinced
that integration is vital. In Section 1, integra-
tion is shown to be a specific need in agricul-
tural research and technology transfer, given
the expected outputs, the way tasks are de-
fined, and the various institutions and indi-
vidual actors involved.

1. Making the Link between Agricultural Research and
Technology Users, International Workshop, ISNAR,
November 19-25, 1989, The Hague, the Netherlands.
Participants were research and extension leaders, and
policymakers.
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Section 2 gives a basic framework for the
major structural arrangements for linking re-
search with technology transfer and farmers.
It also provides some principles to enable
managers to take decisions and implement
them, creating opportunities for integration.

Structural arrangements are simply the
framework into which other elements fit. In
Section 3, the will to integrate, both at the
management and individual levels, is high-
lighted as a key to successful integration.



1. THE NEED FOR INTEGRATION

This section provides evidence of the need for
integration in agricultural research and tech-
nology-transfer activities. It is based on the
fact that numerous and diverse tasks have to
be performed. These tasks, however, are not

independent. They require coordination if the
common goal of producing relevant technolo-
gies for diverse groups of farmers is to be
achieved.

Specialization Of Tasks In Agricultural Research And Technology Transfer

Organizational theory argues that different
types of organizational arrangeiments are
more effective for different types of work. Re-
sults of large comparative studies show that
there is no best way to organize work, but that
not all ways are equally effective (Burns and
Stalker 1961, and Chandler 1966 cited by
Galbraith 1977).

The type of work to be done, the way it is
divided into specialized tasks, its complexity,
and the amount of information or communi-
cation needed to perform it properly condition
the organizational structure.

For examrie, work may be divided into simple
tasks through a high level of specialization
and standardization so that almost no job
skills or knowledge are required to perform
them. This is referred to as the “machine
bureaucracy” model (Mintzberg 1979). This is
characterized by proliferation of rules and
procedures, formalized communications,
large units grouped according to function, and
centralized decision-making. A typical exam-
ple is the mass production firms that arose
from the Industrial Revolution.

But when a well-defined job becomes increas-
ingly complex, it can be carried out only by
individuals with a high level of knowledge and
skill. In this case, the way the work is organ-
ized is often referred to as the “professional
bureaucracy” model. This is characterized by
standardization of skills and decentralization
of control over the work. Still, there are rules
and regulations for providing the expected
outputs. Examples of this model include uni-
versities and hospitals. To a certain extent, it
can also be applied to agricultural research.

But there is no clear cut or discrete structure
for agricultural research =znd technology
transfer. They are both part of a process,

whose aim is to increase food avaiability for
human beings and promote rural develop-
ment. This is a continuous process because
both “ends” — conception and end use — are
intertwined, the latter modifying the former.
Thus, problems addressed lead to new prob-
lems to be addressed and so forth.

Indeed, to conceive, develop, produce, and de-
liver relevant technologies is a complex man-
date. Complex because of the large range of
activities and clients. Complex because of di-
verse and changing environmental con-
straints and the difficulty in achieving
standardization of products, qualifications,
and tasks. Thus, both the scope of the work
(too much to do) and the scope of the required
knowledge (too much to think about) cannot
be covered with a single task.

In the literature on industrial firm develop-
ment, numerous examples show that as the
environment becomes more complex, organi-
zations become more specialized (Lawrence
and Lorsch 1969, Aldrich 1979). This is also
true for the agricultural sector. Often, special-
ization in agricultural research and in tech-
nology transfer can widely differ.

By definition, the mandate of most national
extension services is to reach farmers in all
regions of the country. National extensicn is
a tool for implementing policies. As such, the
organizational structure of technology-trans-
fer services has specific characteristics. Such
services are usually hierarchical, highly cen-
tralized, heavily regulated, and standardized
according to civil service procedures. Decen-
tralization in decision-making is rare and re-
gional boundaries between different units are
based on administrative criteria rather than
on socioeconomic or agroecological considera-
tions.



Agricultural research, an open-ended process
of scientific inquiry, generally has a country-
wide mandate but also has to deal with local
conditions. The organizational structure of
research is often a compromise between cen-
tralization and decentralization, between ver-
tical and horizontal delegation of authority.
Tasks, skills, and processes are not easily
standardized. And, at the regional level, re-
search is based on agroecological rather than
administrative criteria.

These different organizational requirements,
resulting from different tasks, are often one of
the main reasons why research and technol-
ogy- transfer activities are separated into dif-
ferent organizations.

The primary distinction between two major
tasks — research and the transfer of technol-
ogies —isnot the only one. Each of these tasks
is divided into subtasks.

Subtasks related to technology transfer are
technology production,z delivery of technolo-
gies to farmers, and monitoring and evaluat-
ing technologies. Technology production may
be achieved through the private sector (for
instance, seeds or fertilizers production). It is
also true for some extension activities. In
other cases, public extension or non-govern-
ment agencies may be in charge of diffusing
technology and advising farmers.

The literature on the industrial sector makes
a distinction between basic, applied, and
adaptive research to characterize the specific
tasks o/ R&D. The findings show clearly that
organizational considerations depend on the
type of research (Allen 1979, Howells 1990).

Basic research, as a long-term activity, is per-
formed in well-endowed, highly sophisticated
institutions with access to world knowledge.
It is often organized on a disciplinary basis,
and its scientists need a large measure of
freedom to interact.

2. The process of producing the materials in sufficient.
quantity and making them available to those responsi-
ble for technology delivery.
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Applied research, with its medium-term ori-
entation, is often organized nationally. It fre-
quently takes a thematic approach.

Adaptive research and technology production
and delivery are specific to regional or even
lower levels, with a short-term, sometimes
profit-oriented objective. It is rather strue-
tured according to location-specific consider-
ations.

Agricultural research activities, too, can be
grouped into these three research? subtasks.
Usually, agricultural research organizations
carry out a combination of these three types,
but no specific arrangement has proven gen-
erally better than another. As Korten et al. (in
Whyte and Boynton 1983:238) state, “There
are three main bases governing the structure
of the agricultural research organization. The
research unit may be organized according to
discipline, crops and geography/area. . . . Each
method of organization solves certain prob-
lems of coordination, communication, and so
on but also creates new ones.”

Missing tasks

ISNAR'’s study on Research and Technology-
Transfer Linkages has identified integration
problemslikely tooccur where there are ‘miss-
ing tasks’. This term refers to a situation
where “. .. no unit is assigned to or effectively
carries out one of the tasks necessary for the
development and delivery of new technoio-
gies” (Kaimowitz, Snyder and Engel 1989:21).

Technology consolidation and technology pro-
duction are two tasks that often go unas-
signed — which unfortunately results in
unused technologies. For example, CBB-re-
sistant® cassava varieties in Nigeria and the
IDSA 6 rice variety in Céte d’Ivoire were not
available in sufficient quantities for farmers

3.In the case of adaptive research, or technology consol-
idation, results of basic and applied research are trans-
lated into specifications for a teclinology and efforts are
made to ensure that these are appropriate to the target
farmers. Adaptive research also includes all the work
carried out to determine how best to present and pack-
age a new technology and how to identify potential
users.

4. CBB stands for cassava blight bacteria.



because seed production agencies did not per-
form that task.

In the first case (Ekpere 1989), it was mainly
due to the fact that the production of cassava
cuttings was not a priority for the seed pro-
duction agency and that the multiplication
rate of cassava was low (1 Ha is needed to
produce enough cuttings to plant 10 Ha). In
the second case (Eponou 1989), the lack of
effective linkages between the research insti-
tute and the seed production agency limited
the availability of the technology. Thus, the
institute was obliged to produce seeds but on
ascale that did not allow sufficient production
to meet demand.

Weak definition of tasks

Missing tasks are not the onlv problem.
Poorly defined tasks — ones which have no

“institutional home” — can also seriously un-
dermine technology transfer. The on-farm cli-
ent-oriented research (OFCOR) approach and
its institutionalization attempted to address
the problem of tasks not being clearly as-
signed. These tasks — especially identifica-
tion of farmers’ specific needs and the conduct
of adaptive research for resource-poor farm-
ers — were falling into an institutional gap,
with noorganization firmly in charge of them.

Even when there is no missing task and re-
sponsibility for each task is clearly assigned,
integration cannot be completed without co-
ordination between interrelated tasks. ‘The
greater the specialization of tasks, the greater
the need for integration.’ This is a principle
often emphasized in the literature on organi-
zation (Rogers and Whetten 1982).

Interdependence Of Tasks In Agricultural Research
And Technology Transfer

Division of labor, whatever its type, increases
interdependence between the different sub-
tasks that are created (Galbraith 1977). As
organizations/environments become more
complex, tasks become more specialized and
the level of interdependence therefore in-
creases.

Because agricultural research tasks and tech-
nology-transfer tasks are part of the continu-
ous process of agricultural development and
contribute to the final objective of improving
global food availability, they are interdepen-
dent. And recent trends in agricultural devel-
opment have increased the complexity of
agricultural research and technology trans-
fer. The most important of these trends are:

* a stronger focus on equity and resource-
poor farmers which increases the complex-
ity of socioeconomic factors to be
considered in research;

* more attention paid to sustainability and
natural resource management, which in-
creases the complexityofresearch based on
agroecological considerations;

* the development of public and private in-
stitutions, which increases institutional
complexity;

* the development of biotechnologies, which
increases technical complexity.

According to Thompson’s (1967) typology,
those kinds of task interdependence that best
characterize agricultural research and tech-
nology-transfer systems are “reciprocal inter-
dependence” and “team interdependence.”

The first means that the outputs of one unit
are the inputs for another and vice versa.
Research results are used as inputs for the
task of transferring technologies to farmers;
in turn, knowledge of farmers’ problems and
their use of technologies are inputs for re-
search to improve existing technologies, or
design new ones.

Team interdependence means that some
members of each unit participate directly in
the activities of other units. For example, at
the field level, researchers and extension
workers work together as a team on the defi-
nition, execution and analysis of results of a
specific research program.

But this view of interdependence is new and,
in many cases, has not yet been fully accepted
by the relevant institutions themselves. On-
farm research has often been seen as sequen-
tially tied to experiment research; only



recently has it moved from a feedback fune-
tion towards team interdependence. Simi-
larly, research and technology transfer were
initially considered two different activities
contributing to the same goal. Technology
transfer was seen to be sequentially linked to
research, that is, incorporating research find-
ings into packages. Today, it must be recog-
nized that “neither research nor extension
can fulfill its responsibilities without the op-
erational involvement of the other” (Bennell
1989).

How agricultural research and technology-
transfer work are actually organized in differ-
ent countries shows that task
interdependence results in institutional in-
terdependence and individuals’ interdepend-
ence.

Interdependence of institutions

For many reasons — political, liistorical, tech-
nical — national agricultural research and
technology-transfer activities are usually car-
ried out by several distinct institutions
(Eisemon, Davis and Rathgeber 1985). It is
common to find universities, research insti-
tutes, ministry departments, and parastatals
in charge of one or another aspect of these
tasks in the same country. This set of institu-
tions has a nationwide dimension. To be effec-
tive, it has to achieve the overall objective
assigned to agricultural research and technol-
ogy transfer in a country. Thus, distinct orga-
nizations are supposed to share a common
goal, the achievement of which requires inte-
gration. Furthermore, as part of the nationai
set of institutions, they are not only inter-
dependent in terms of tasks related to a com-
mon goal, but also in terms of resource use.

Interdependencies between institutions must
be recognized and dealt with. This is not easy
to do because these institutions often have
different mandates, organizational struc-
tures, and working procedures.

Interdependence of individuals

Individuals, too, are interdependent. Theyare
expected to organize their work according to
the task interdependence dictated by the na-
ture of their job. For example, an on-station

researcher may have the task of incorporating
the results of on-farm research into her pro-
gram to ensure relevance. This would require
her to make arrangements to meet and coop-
erate with on-farm researchers.

But, ultimately, people organize themselves
according to their own perception of what is
needed and feasible at the time. The on-sta-
tion researcher, to continue the example,
might have scarce resources at her disposal
and therefore decide that driving to remote
villages to meet with researchers and farmers
is not a high priority.

In effect, one cannot rely exclusively on the
goodwill of individuals tointeract with others.
Institutional, environmental, and physical
constraints often weigh heavily on the indi-
vidual worker, and can be perceived as pre-
venting the performance of interdependent
tasks. Linkage mechanisms in general are
necessary to ensure that these constraints do
not hinder the process of agricultural devel-
opment through agricultural research and
technology transfer.

Missing links

As with missing tasks, missing links between
interdependent tasks have a negative influ-
ence on the whole process of technology gen-
eration and delivery. Links are missing when
two or more tasks that should be coordinated
are not. The most obvious cases of missing
links are those where researchers and tech-
nology-transfer workers are ignorant of each
other’s activities.

Missing links have negative consequences.
They canresult in unnecessary duplication of
efforts, irrelevant research results, and inap-
propriate recommendations to farmers. All of
them have heavy cost implications: resources
are not only used to duplicate activities but
also wasted because of the lack of results.

Thus, establishing linkages should be consid-
ered not only in terms of the cost, but also, and
firstly, in terms of the resources to be saved
by using appropriate linkages, and how great
their impact can be.



Grouping Specialized Interdependent Tasks Into Units

Linkage mechanisms in general are part of a
structural framework that may or may not
provide an appropriate environment for inte-
gration.

Organizations are composed primarily of
units. Unit grouping — the process of concen-
trating people in basic work units — helps to
integrate their work in a specific domain for
a specific purpose. For example, a plant pa-
thologist, a plant breeder, a rural sociologist,
and a soil scientist may be put together to
work on bananas. In this case, the primary
focus of the work is the crmamodity — ba-
nanas. Because the institution needs to de-
velop an expertise in bananas, people with
different but complementary skills, perform-
ing different and specialized but complemen-
tary tasks, are brought together. Their
interaction in the banana research unit is
expected to produce results that would be
impossible to achieve if they worked in sepa-
rate units. This is the reason for unit group-
ing. Thus, organizing a unit around a
commodity, region, discipline, or function nec-
essarily reflects the priority given to one task.

An organization or a set of organizations has
many different goals, and unit grouping alone
cannot deal with all the interdependencies
necessary to achieve those (Mintzberg 1979)
— for instance, ensuring a high quality of
scientific research, a regional focus, a multi-
commodity orientation, and prompt response
to farmers’ needs. Dealing with the numerous
interdependencies requires complementary
measures.

Two common and challenging concerns in ag-
ricultural research management illustrate
this point at the decision-making level: the
case of merging research and technology-
transfer activities, and the integration of on-
farm and on-station research.

Merging research and extension

Merging is a process of unit grouping that can
be applied to agricultural research and tech-
nology-transfer activities. Although it is often
considered an appropriate solution to the
problem of linking research and extension,
some case studies provide evidence to the

contrary and suggest that merging can raise
unexpected problems (see Case 1, p.8).

Different situations prevail in developing
countries. They show that the term merging
is used to characterize widely differing cases.
This is mainly due to the different levels at
which a merging process is achieved.

Mergingis used either (1) to bring institution-
ally distinct units under a common adminis-
trative roof, (2) to have a single
administrative body instead of several
parastatals or semi-autonomous institutions,
or (3) to build an interdisciplinary team with
people seconded from separate units.

Only the first two reasons for merging are
discussed here. The last point will not be
detailed because it is more properly an issue
of “people management” whose implications
were discussed at the beginning of this section
in terms of interdependencies.

Two major benefits are expected from merg-
ing. First, it permits a physical proximity,
thought to promote improved communication
and mutual understanding between exten-
sion workers and researchers. Secondly, it is
thought to increase efficiency. For instance,
the time lag between the completion of re-
search findings and their adoption might be
shortened, institutional boundaries may no
longer be an obstacle to communication, and
researchers could more easily participate in
in-service training of extension workers. Fur-
thermore, the creation of a single administra-
tive structure is expected {o simplify and
facilitate the exchange of information and,
more generally, communication, because
norms, rules, and procedures are the same for
all.

The Instituto Nacional de Tecnologia
Agropecuaria (INTA) in Argentina has suc-
cessfully adopted the strategy of merging re-
search and extension into one institute.
Arnon’s analysis (1989:790) of factors in its
success concludes that “. .. the INTA example
does not prove that the improved relationship
between the two services is due to the common
administrative fram- work.”



A case study in Tanzania (see Case 2, p.9)
shows also that it is difficult to clearly ascribe
success in technology transfer to merging. In
this case, the special project approach brought
coconut researchers and extension workers
under the same roof, but is this the reason for
its success? The fact that the National Coco-
nut development Program (NCDP) is well-fi-
nanced, well-equipped, and flexible, and
provides good inceniives and working condi-
tions, may well be the principal reason for its
success.

Perhaps the major advantage of a merger is
that institutions appear more effective ac-
cording to donors’ criteria and therefore more
able to attract funding, which in turn im-
proves performance.

In Colombia (Case 1) a comparative study
(Kaimowitz 1989) has identified conditions
under which an institution that combines re-
search and technology transfer is likely to

succeed. First, technology transfer is not po-
liticized. Second, the work centers on one com-
modity, region or problem. Third, the size of
the institution is not unmanageably large.
And fourth, linkages are actively managed.

Other examples provide evidence that merg-
ingcan actually hinder performance. Merging
research and extension does not by itself gen-
erally solve problems of communication that
may have arisen when the two activities were
in separate institutions. For example: “The
extension division in ICA continued to have
no direct contact with the research division”
(Trigo et al, 1982).

Differences between research and extension
staff— in professional orientation, objectives,
methods, and administrative procedures —
can be so great that there is no other alterna-
tive but to place them within different bodies.
The Colombia case shows that merging can-
not by itself solve all problems. In particular,

together since the federation was founded.

observers from the mid-1970s onwards.

Case 1. Colombia: Merging research and extension

The Instituto Colombiano Agropecuario (ICA) is the country's public sector national research
body, with a mandate to improve performarice in many types of crop and livestock production
throughout the country. The Coffee Growers Federation is a quasi-private organization with
a regional focus, dedicated mostly to the production and marketing of coffee. In the former
case, research and extension were merged in 1968; in the latter, the two activities have been

Following the 1968 merger, ICA became alarger, more complex organization, with a broader
range of clients, including resource-poor farmers. Management had difficulty in focusing on
long-term goals or carrying out detailed analyses of specific problems. Conflict between the
institute's research and extension groups grew, fueled by overlapping mandates, status
differences, and competition for resources. In additicn, research became politicized through
its association with rural development. The failure to effectively integrate research and
extension at ICA may well have ledto the decline in institutional performance noted by several

In contrast, interaction between research and extension workers in the Coffee Groweis
Federation is more intensive and better coordinated. Unlike ICA, the federation concentrates
on a single crop and clientele. Researchers and extension workers have been able to focus
mere sharply on a narrower range of commori concerns. The federation has created a strong
institutional culture in which status differences and the competition for resources between
research and extension have been minimized. Lastly, the federation's private status has
enabled it to avoid politics. The overall result has been a high level of performance: coffee
yields in Colombia have increased rapidly, and there has been an effective responseto coffee
rust and coffee bean borer, two major threats to the industry.

Source: Merrill-Sands and Kaimowitz 1990, reproduced with their permission,




those related to specific causes, such as con-
flicts or lack of resources, have tobe addressed
with specific measures.

Managers, then, need to investigate the real
reasons for the absence of linkages cr commu-
nications between people in charge of re-
search and technology transfer. Merging does
not seem helpful in handling such problems
unless it is carefully designed to develop, or is
accompanied by, a new environment favor-
able to solving the prcblems.

The case studies teach us that, for rariour
reasons, merging might notbe thebest option.
It is still possible, however, to improve work-
ing relationships between research and ex-
tension even when they are in separate
institutional units. In that case, inter-unit
integration — which may be achieved through
the structural linkages discussed later — be-
comes neccssary.

Integrating on-farm and on-station
research

By definition, on-farm research is faced with
numerous interdependencies: with on-station
research, with farmers, with technology
transfer. At the same time, it has to deal with
different work orientations: by commodity
(singly or in groups), by discipline, by agro-
ecological zone.

Thus, several options exist for integrating
OFCOR into the overall system of agricul-
tural research and technology transfer. In
light of the findings of Merrill-Sands and Me-
Allister (1988), we briefly discuss here two
possible arrangements and their implica-
tions: (1) having a separate multidisciplinary,
regional on-farm research team, and (2) plac-
ing on-farm research within a commodity pro-
gram.

of research.

the Federal Republic of Germany.

regional smaliholder advisory branches.

Source: Lupanga 1990.

Case 2. Tanzania: The National Coconut Development Program (NCDP)

NCDP is a special project within the Ministry of Agriculture, created in 1279. Its mandate is
to siop the coconut industry's decline which is due to, among other reasons, the advanced
age of the palm population, pests, iack of improved materials, poor crop husbandry, and lack

Three bodies were involved inthe creation of NCDP: the Ministry of Agriculture and Livestock
Development (MALD) for the Tanzanian Government, IDA for the World Bank, and GTZ for

National researchers and extensionists were seconded from MALD. Researchers work in the
different research sections: agronomy, pest control, disease control, treeding, and farming
systems research. The extensionists work inthe different units of NCDP’s Coconut Extension
Service: information and training, nursery development, estate advisory branch, and five

Within 10 years, NCDP has been able to achieve a lot, both on the research and extension
sides. Specific technologies have been delivered to and used by farmers. Hybrid seeds and
seedlings are available, techniques for pest and disease controls are delivered to farmers,
and recommendations for proper crop husbandry are given. Hundreds of village extension
workers have been trained in coconut palm development.




The first option gives priority to the interac-
tion of those disciplines needed for a systems
approach. It permits thedevelopment of a core
of on-farm research expertise by concentrat-
ing skills and disciplinary interactions in one
team. It also permits the development of re-
gional expertise by gaining knowledge and
understanding of regional agricultural con-
straints that farmers face and researchers
have to address. However, the first option also
increases the distance between station-based
research and on-farm research. This is due to
geographical dispersion and institutional
mandates which often limit the possibility of
bridging the differences in methods and focus
and set up organizational barriers between
on-farm research and on-station research.

Not all systems have enough resources to
build their own separate on-farm research
units. Thus, the second option may be chosen.
Its emphasis is on a theme — a commodity or
the management of a natural resource, for
instance. It facilitates communication be-
tween on-farm and on-station research. It has
the advantage of using available resources to
support on-farm research. But it can also hin-
der the application of a systems perspective
indiagnosing problems and analyzing results.
The mandate of commodity research and the
rigidity usually attached to its resource man-
agement do not easily permit the introduction
of such integrated approaches based on
farmers’ problems. Furthermore, it is not con-
ducive to building a cadre of scientists having
expertise in on-farm research, because exper-
tise is dispersed throughout the structure.

In many institutions, the preferred option is
to combine both. But, whatever the grouping
option, it has to be complemented by other
integration measures, structural or other-
wise, to make sure that the associated inter-
dependencies are covered (Merrill-Sands et
al. 1990).

Issues and implications

Integration of research and technology trans-
fer through unit grouping seems tobe success-
ful only when it expresses a set of truly
interdependent tasks — as when organized
around a specific problem, region, or commod-
ity. As a consequence, one of the manager’s
priorities when looking at unit grouping is-
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sues is to analyze the level of correspondence
between the different elements to be grouped.

Some principles can be formulated from anal-
ysis of ISNAR's studies and from the litera-
ture. Though they certainly need further
refinement and verification, they are pre-
sented here as guidelines for managers.

The choice of abasic structure should reflect
the most important task interdependencies,
whether they are based on a function to per-
form, a technical speciality, a product orien-
tation, or a target group (Galbraith 1977,
Robbins 1984). This is a fundamental princi-
ple of the literature on organization. How
people are grouped into units varies according
to the basic themes they are required to work
on, and groups should be set up according to
the interactions necessary for a specific objec-
tive to be achieved.

Grouping can help to avoid duplication of
effort. In general, grouping people whose
work might otherwise overlap can increase
efficiency. In cases where the group members
actually work in close proximity, informal
communication often flourishes. If group
members have similar professional back-
grounds, mutual understanding develops.
Having tasks clearly defined within the unit
also limits duplication because complexity is
reduced and control is facilitated.

When units are set up to focus on a particular
commodity or geographical region, rather
than on professional specialization or disci-
pline, problems are more complex. Necessary
interactions relate to a specific output or ob-
jective rather than a specific type of activity.
Most research units are defined this way.
People with different backgrounds, who per-
form different activities and have different
concerns, are grouped, and only proximity,
which provides opportunity for close interac-
tion, increases integration.

There are limits to the size of a workable
group. Too many people makes for units of
unmanageable size and may be an obstacle to
effectiveness. The literature shows that there
is an optimum size for specialized research
units (Stankiewicz, in F.M. Andrews 1979).
Five to seven people hasbeen proposed (Berel-
son and Steiner 1964) as the size of unit be-
yond which there are growing disadvantages,



among these the tendency for a unit to divide
into factions.

Nickel (1989:64) points out that “there seems
to be an optimuin size of research teams and
institutions that produces the highest produc-
tivity and creativity.” The fact that, for prod-
uct innovation, large companies use a small
task force, working group, or project team
illustrates the point.

One concern with multidisciplinary units is
that a large number of different professions
rer:»esented can lead to communication prob-
lems. It becomes difficult for unit members to
develop a common understanding, language,
and approach. Integration occurs then only at
a very general and superficial level. Expertise
is reduced to individual competency and no
team work really increases it.

Unit grouping, whatever form it takes, can-
not, by itself, ensure the numerous interac-
tions that must take place (Mintzberg 1979).
Therefore, other means of integration are
needed both within and between units. For
example, well-functioning units often develop
team spirit, which contributes to effective-
ness. This can, however, lead to communica-
tion problems with other units. Each unit
develops its own jargon, procedures, rules and
norms, and creates its own structure. These
are likely to impede inter-unit activities, un-
less appropriate measures are taken. “Assign-
ing responsibility for on-farm research to a
separate group of researchers allows the de-
velopment of expertise and specialized skills
in on-farm research. . . . This model however
sets up significant organizational barriers to
integrating on-farm to station-based re-
search” (Merrill-Sands et al, 1989).
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2. OPPORTUNITIES FOR INTEGRATION

The general principles and specific examples
provided earlier illustrate two crucial points.
First, there are many ways of grouping people
into specialized units, and the way in which
units are grouped can be seen as a tradeoff.
On the one hand, unit grouping is intended to
increase integration, develop a certain type of
expertise, and reduce duplication of effort and
overlap. On the other hand, with anit group-
ing comes the risk of losing other types of
expertise, manageability, and task orienta-
tion.

Second, and as a consequence, further inte-
gration both within and between units is re-

quired for the expected results to be achieved.
This means that other measures are neces-
sary to ensure that not only a few, but most of
the interdependencies between agricultural
research and technology-transfer work are
covered.

Indeed, managers are increasingly convinced
they have to do something about it. But what?
There is no single answer to this question.
This section attempts to show that interven-
tion is possible and that major principles and
current knowledge on the subject can be of
assistance in managing integration.

Managers’ Room For Maneuver

Organizational structures are not immutable.
They can be modified to facilitate integration.
In particular, managers can make adjust-
ments so that parts of the modified structure
function as a linkage mechanism. The head of
aresearch institute can, for instance, create a
new unit and position it in the existing organ-
izational structure so that it can perform a
liaison role between other units. But he can
also decide to give that role to an existing unit
and provide this unit with the necessary re-
sources and knowledge to fulfill this new as-
signment, or he can set up a permanent
committee with people from different units
regularly meeting to achieve the necessary
liaison.

The extent of modifications that can be made
depends on how much power the manager

has. The head of an on-farm research team in
a commodity program can hardly change the
way on-farm research activities are grouped
in the institution. But a manager at the re-
search department level or higher could effect
such changes. Similarly, general managers
can organize activities in their institutions
but cannot modify the way tasks are divided
within the national system.

Basically, managers can choose between sev-
eral alternative means of integration: unit
grouping, direct control, creation of specific
roles, use of committees, or a combination of
these. Unit grouping has been discussed in
the previous section. The following will de-
scribe the pros and cons of the other three
means, and outline what managers need to do
to make them work effectively.

Choice And Implementation Of Structural Linkages

Here we will focus on structural linkages,
both vertical and lateral. By structural link-
agewe meanaformal mechanism (permanent
part of the organization’s or system’s struc-
ture) set for the purpose of increasing integra-
tion between at least two separate units or
organizations in charge of different but inter-
dependent tasks, or between people belonging
to at least two separate but interdependent
units or organizations.
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From the literature on structures and organi-
zations (Mintzberg 1979, Galbraith 1977),
three main types of structural linkages can be
identified:

* the process of direct supervision through
hierarchical lines;

* coordination positions or units;

* permanent coordination committees.



Mayntz (1979) shows that the type of interde-
pendence, the position in the structure, and
the level of hierarchy are important variables
that condition the functioning of public orga-
nizations. These elements apply also to the
design of appropriate structural linkages.
They relate to three questions:

* What type of interdependency are we try-
ing to manage?

» At what level will it be effective to put a
structural linkage in place?

* How muchauthority dowe want to give the
linkage mechanism?

The first question relates to the identification
of units or institutions that have to work
together and to what has to be achieved as a
result of integrating their efforts. There is a
distinction between integration for technical
reasons and integration for administrative
reasons. For instance, secondment of exten-
sion staff to a research team through re-
search-extension liaison officer (RELO)
positions can be an effective way to intograte
research and technology-transfer activities.
However, this arrangement faces serious ad-
ministrative problems: it is not clear to whom

such individuals should report for purposes of
work monitoring, evaluation, and promotion.
In general, the assumption that technical in-
tegration will automatically meet administra-

tive requirements is a major cause of failure
(Case 3).

Galbraith (1977) emphasizes that the choice
of an appropriate form of horizontal relation-
ship (this applies to liaison positions and com-
mittees) is based on the amount of
information that is still required for task per-
formance. For instance, if managers only
share a common concern, they can interact
directly. But if substantial contact is needed,
orifseveral units are involved, with recurring
problems, more complex forms should be
added to the existing ones.

The second question refers to the most appro-
priate place for structural linkage mecha-
nisms. What is the purpose for creating a
structural link? Aiken et al. (1975) provide
evidence that the level at which coordination
is desirable depends on the types of elements
to be coordinated. They distinguish between
coordination for the purpose of securing re-
sources and funds, program coordination, co-
ordination with clients and recipients, and

permission,

Case 3. Zambia: Experience with research-extension liaison positions

Inthe early 1980s, Zambia began to use research-extension liaison officers (RELOs) as one
of several mechanisms aimed at bridging the gap between on-farm research and extension.
Extension piofessionals are seconded to provincial multidisciplinary adaptive-research
teams. RELOs have proved very useful for such tasks as revising crop recommendations,
organizing on-farm verification trials of promising technology, coordinating proviricial demon-
stration pro_rams, and preparing extension materials and newsletters. They have also
increased the feedback from extension to research and have begun to influence the direction
of research. In so doing, they have helped raise the status of extension workers.

Despite these achievements, there have been several implementation problems. The most
important is that RELOs, awkwardly straddied between two departments, have to report
administratively to the Provincial Agricultural Officer in extension, but technically to the Chief
Agricultural Research Officer. This has led to ambiguity as to who is responsible for
recruitment and performance evaluation. Promotions hae also been difficuit to obtain since
RELOs are integrated within a research team, yet it is their extension supervisors, with little
direct knowledge of their work, who must recommend them for advancement. Ambiguity in
job descriptions is a second problem. It has frustrated the recruitment and retention of
competent staff and has led to some duplication of tasks with subject-matter specialists.

Source: Merrill-Sands and Kaimowitz 1990, based on Singogo and Kean 1990, reproduced with their
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information coordination. These distinctions
influence the choice of structural linkages.

What, then, is the appropriate level at which
to position structural linkages? Two ISNAR
studies document the importance of having
linkage mechanisms at several administra-
tive levels:

* Findings from the study on On-Farm Cli-
ent-Oriented Research show that “the
most successful cases of integration of on-
farm research and extension are those in
which links have been forged simulta-
neously at several levels of the administra-
tive hierarchy of the organizations
involved: technicians in the field, scientists
and administrators at the regional level,
and high-level national committees”
(Ewell 1989:27).

* One of the major hypotheses of the study
on the links between agricultural research
and technology transfer is that “formal and
informal linkage mechanisms at several
administrative levels (for example, na-
tional, regional, operational) are essential
for high performance.” (Kaimowitz, Sny-
der, Engel 1989:25).

In practice, effective organizations use a com-
bination of different linkage mechanisms,
coupling them at the same level or at different
levels. However, choosing the wrong level for
structural linkages has been identified as a
frequent error (Rogers and Whetten 1982).
Linking all elements may not be possible, and
Mulford and Rogers (in Rogers and Whetten
1982:29) emphasize that taking actions at one
level does not imply that other levels do not
need further attention.

The third question relates to the delegation of
authority, the responsibility for action, and
the accountability for integration. It takes
into consideration the vertical relationship
that may exist between the elements that
have to be linked. [{ow these different compo-
nents of power are concentrated or delegated
makes more or less feasible the different types
of structural linkages. Moreover, they condi-
tion the role managers have to play to ensure
proper functioning of structural linkages.

These questions will be discussed for each of
the three types of structural linkages we have
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identified. A synthesis table (Table 1, p.15)
summarizes th: main characterisiics of the
three structural linkages.

Direct supervision

The basic principle of direct supervision is
that one individual or unit of the hierarchy
takes responsibility and is accountable for
integrating the work of others. Integration
becomes part of the general activities of the
manager. This case is characterized by the
following answers to the three questions:

* Typeofinterdependency: We are trying to
manage technical and administrative
interdependency, under the same institu-
tional roof. Tasks are sequentially linked.

* Level of link: The units to be linked are at
the same level but the management of in-
tegration must occur at least one leve!
higher in the hierarchy.

* Authority conferred: The manager has au-
thority, accountability, and sometimes re-
sponsibility for action.

Three types of direct supervision are com-
monly used (see Fig. 1, p.17):

Supervision of separate specialized units
under the same head. Managers give clearly
assigned tasks to each unit but are responsi-
ble for integrating the outputs at their own
level. This is possible when outputs are dis-
crete and theiv production does not require
the direct interaction of various units. An
exampie in the area of research is the aggre-
gation of regional survey data for use by na-
tional-level planners: a research department
head assigns specific research tasks to differ-
ent regional units and then uses their reports
as raw material for national-level analysis.
Another example concerns the area of exten-
sion. Under the Training and Visit (T&V)
system, extension workers carry out highly
standardized tasks, such as disseminating a
uniform message to farmers and reporting
directly back to their supervisor. Here, there
is no need for the extension workers to inter-
act with each other.

The team approach. People sharing a specific
focus are grouped in a unit where this focus is
the primary interdependency. Outputs are



Table 1: Characteristics of the Three Structural Linkages

Direct Supervision Liaison Positions/Units Coordination Committee
Description One individual is responsible & A person/small group is given Permanent committee with management
accountable for integration of the responsibility for achieving integration, authority. Members have a role/stake in
work of others at a lower level of without authority. the activities to be coordinated.
the hierarchy than his own. Integration for technical interdependence. Coordination for technical and
Mutual adjustment/informal communication administrative interdependence and joint
through a formal channel. decision-making.
Authority, accountability and
responsibility for action.
Main Appropriate for technical and Time and resources are devoted specifically No intermediaries.
Advantages administrative interdependence. to integration. Many parties involved.
Quick response to changes. Show the interest/need for integration. Low level of resources.
Rapid flow of information. Develop expertise in liaison task. Cost can be shared by participants.
Muliiple, simultaneous interactions.
Main Technical accuracy limited by Integration may be considered as only the No continuous basis of work.
Disadvantages distance from operational level. integrator’s job. Difficulties in bringing all members to-
Consumes managers’ time. Can create new integration problems. gether for meetings.
Limited by number of people/units to inte- Tend to end with more discussion than
grate and their level of difference. action/decision.
Inappropriate for situation marked by
serious conflict.
Suitable for: Small units/systems. Large svstems with specialized tasks. Decision-making needs for major
Centralized organizations at middle Not suitable for high levels of structurai collaborative activities.
-level management (stations, region, diversity. Larger systems.
program). Centralized and decentralized systems.
Decentralized systems.
Requirements Competent leadership. Need strong management coramitment. Require some management principles to

Supervisors having respect and
authority.

Qualified staff available.
Specific resources available.

be followed (see p.22-23).




integrated at the unit level. Managers have
authority and accountability but are not re-
sponsible for actually carrying out the work.
Their mission is to ensure that integration
effectively occurs. The manager is usually a
senior researcher.

Responsibility forintegration isdelegated to
an intermediate level, resulting in a specific
integration task. The new position or unit has
formal authority to ensure integration, and is
accountable for integration to a higher gen-
eral supervisor. The National Coconut Devel-
opment Program in Tanzania (Case 2) has a
Coordination Unit placed just below top man-
agement. It is the most powerful coordination
tool in the institute, since top management is
directly involved in the work of this unit.
Moreover, decision-making power is attached
to the unit: it plans the work and draws up
the budget.

Direct supervision has advantages and disad-
vantages. To begin with, having a common
supervisor is an effective way to promote in-
tegration in different groups, control it, and
ensure that the activities undertaken are con-
sistent with well-stated priorities and identi-
fied problems. Furthermore, the common
supervisor is in a good position to respond
quickly to changing conditions by making im-
mediate adjustnients tointegration activities.
In that sense, it is an efficient form of coordi-
nation because it permits a rapid flow of in-
formation.

A major disadvantage of direct supervision
stems from the fact that top managers are
sometimes igrorant of technical issues be-
cause they are removed from day-to-day field
operations. This lack of awareness can be-
come a problem when they directly supervise
integration activities. What is gained in terms
of breadth of perspective is lost in terms of
technical accuracy. The farther the manager
is from the technical level, the less effective
he or she will be at integration through direct
supervision.

As a structural link, direct supervision has
certain limits. For example, having too many
people or units to manage in too many special-
ties can overwhelm a manager, severely lim-
iting the amount of time available for direct
supervision of each. “The greater the complex-
ity, the less effective is hierarchical contro] iy
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integrating the different contributions”
(Martinez Nogueira, 1989:5). And because in-
tegration through direct supervision requires
alotofa manager’s time, itends up competing
with other management tasks. In practice, it
is often the first thing to be neglected.

The most important management require-
ment for direct supervision to be used as a
structural linkage is competent leadership.
The time supervisors are ready to make avail-
able for integration and the degree of respect
and authority they command influence their
effectiveness.

Nickel (1989) argues that a limiting factor for
management in general is the size of an insti-
tution, specifically when it becomnes so large
that the director cannot be familiar with the
work of each scientist. This applies to manag-
ing integration through direct supervision.
Mintzberg (1979), for instance, states that the
need for direct supervision implies a decrease
in the size of units.

Direct supervision is suited mainly to organi-
zations with a centralized structure, and
works best at middle-management level. The
OFCOR project, fo~ example, shows that at
this level managcrs (regional, station, and
program directors) have fewer competing re-
quirements and are more available and effec-
tive for coordination between on-station
research and on-farm research (Merrill-
Sands and McAllister 1988).

Systems of smaller size, where the number of
units and the number of people per unit re-
main low, can usefully function with direct
supervision as a major structural linkage.

Liaison positions or units without
formal authority

The Nigerian case (Case 4, p.18) illustrates
the second type of structural linkage used for
integration: the liaison position or unit. Its
important characteristic is that this person or
small group is given the specialized task of
integration, but has no formal authority. The
literature and our cases use different terms
for this mechanism. Here the terms “liaison
agents, units, or positions”, “coordinators”,
and “integrators” are used interchangeably to
refer to the idea of having a formal, special-



Fig. 1: Three ways of using direct supervision to promote integration
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ized role for linking elements whose outcomes
need to be integrated. Creating a new task to

be

performed by such an intermediary is

based on the following answers to our three
questions:

Type of interdependency: We try to man-
age especially technical, and seldom ad-
ministrative, interdependencies, within
and/or between institutions. These inter-
dependencies are not ensured by basic
structural arrangements such as task def-
inition or unit grouping.

* Level of Link: Horizonlal linkages are nec-

essary, that is, linkages at the level of the
units to be coordinated. At the unit level,
the liaison role can be structurally and/or
geographically separated from the ele-
ments to be linked or attached to one of
them.

Authority conferred: No authority is given
to the intermediary staff, but they are re-
sponsible for carrying out integration.
However, insome cases, coordinating units
have power over the elements to be coordi-
nated due to their position in the hierarchy

Case 4. Nigeria: Experience with an agricultural research-extension liaison unit

In 1963, responsibility for research in Nigeria's Northern Region was transferred from the
Ministry of Agriculture to Anmadu Bello University. At thattime, the ministry set up a Research
Liaison Service to ensure that research continued to respond to the needs it identified. The
service performed well in its early years. Extension specialists, based in research depart-
ments, concentrated their efforts on dissemination activities and developed effective re-
search-extension links.

Between 1969 and 1975, when the ministry was decentralized into six separate state
institutions, the liaison service, which was to serve all states, was placed in the university's
Institute for Agricultural Research. As part of the university's system, the service's staff
became more professional and independent, and took on more responsibility for adaptive
on-farm research. Direct collaboration with researchers diminished and relations became
more conflictive, as extension staff began to challenge the relevance of on-station research.

In 1975 the university decided to separate the liaison service from the research institute for
two reasons: the service had developed a solid subject-matter base of its own, and autonomy
would allow it to criticize research without fear of reprisals.

Autonomy proved a mixed blessing, however. it provided the freedom to criticize research
and stimulated the development of expertise in generating specialized extension communi-
cation materials and training events. But at the same time it led to reduced contact with the
research institute and an expansion of the roles and activities the service was expected to
perform. The service became an implementing, rather than a coordinating, agency.

Recognition of the service as a national institute came in 1987, placing additional dernands
on its limited resources by further expanding the number of client institutes whose needs it
was expected to meet. The service is now overextended and underfunded.

The Nigerian experience shows that, for liaison units to be effective, managers must strike a
delicate balance: they need to build a unit sufficiently competent in the skills of both research
and extension to be an equal partner in collaborative activities, but at the same time they
need to restrict both the power and the scope of such a unit in order to prevent the duplication
of activities and the dilution of impact. Maintaining this balance is more difficult in large
countries with organizationally complex national systems.

Source: Merrill-Sands and Kaimowitz 1990, based on Ekpere 1990, reproduced with their permission.
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or the function they perform (see direct
supervision, case 3, p.16).

Formal liaison agents use mutual adjust-
ment, the prccess of working through infor-
mal commurication. Basically, they help to
provide a formal channel for informal commu-
nication. The liaison role can be separate from
the units they link or attached to one of them.

The major types of liaison roles commonly
used in agricultural research and extension
are as follows:

* part- or full-time sccondment: one person
is seconded from one unit or organization
towork with another unit in the same or in
another organization, as in the case of the
Coconut Extension Service at NCDP in
Tanzania (Case 2);

* research-extension liaison officer or unit:
highly variable arrangements, from struec-
turally and geographically separated
(AERL in Nigeria) to geographically and

structurally attached to research (RELOin
Zambia) or to extension;

* pre-extension unit, usually attached to re-
search institution (Case 5);

* commodity-based extension service struc-
turally and geographically attached to &
research institute or program (NCDP in
Tanzania);

© subject-matter specialists structurally
and geographically attached to extension
(Benor and Baxter 1984).

Liaison positions or units have several advan-
tages and disadvantages. First the advan-
tages. When the volume of necessary contacts
grows between different units, it is useful to
set up a specialized role to handle such com-
munication. With liaison positions or units,
time and resources are specifically allocated
for integration. As a consequence, everyone in
the organization is aware of the impurlance

must disseminate them to farmers.

Source: Contant and Bourgeois 1988.

Case 5. Burundi: The Pre-Extension Service

Agricultural research in Burundi is conducted mainly at the Institut des Sciences
Agronomiques du Burundi (ISABU). Extension services are located in the Ministry of Agricul-
ture and the Sociétés Régionales de Développement.

The task of the Pre-Extension Service at ISABU is to contribute to an efficient transfer of
technologies from research to extension. It is composed of two researchers and one graphic
artist. Their principal activities are the production of technical leaflets {5 to 10 per year) and
videos to help the extension service understand technical knowledge developed by ISABU's
researchers. Training of extension staff is the second thrust of the Pre-Extension Service.
Finally, it provides researchers with some feedback with the suitability of the technologies
“hey are disseminating and any problems encountered in their use.

The Pre-Extension Service does not deal directly with all field extension agents: there are too
many of them. It has neither the mandate nor the capacity to engage in extension work, to
train farmers, or to produce material for direct distribution to farmers. Thus, the Service's
principal clients are extension officers. The audiovisuals and training aimed at them serve
not only to enhance their understanding and mastery of new technologies, but alsoto facilitate
their task of transmitting this understanding and these skills to the field extension agents who

The Service is one unit within ISABU’s structure. Staffed by a social scientist and an
agronomist, it has the capacity to maintain a dialogue with researchers. This dialogue is
necessary if the Service is to keep abreast of all programs.
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attached to developing linkages within the
organization or between organizations.

A second advantage is that expertiseinliaison
tasks can develop. The creation of a special-
ized task, especially when accompanied by
measures to provide related training and
knowledge, is likely to result in the develop-
ment of an internal capacity in the area of
liaison/coordination.

Third, managers are sure that, even though
they do not have much time for coordination,
this vital task will be performed. The formal
assignment of a liaison role guarantees that
the task will not be neglected.

Finally, gaps between the different parties
are more easily bridged because there is a
specific role for this purpose.

One disadvantage of a liaison position or unit
is the risk that people will act as if integration
is solely the “integrator’s” job. Managers in
particular might be inclined to abandon any
commitment tointegration since a specialized
unit or person is in charge of it. Furthermore,
theliaison role is often unclear and people end
up concentrating on other activities that are
not properly coordination — for instance, con-
ducting adaptive research or demonstration
trials instead of linking people.

Paradoxically, coordination positions or units
often create new integration problems, as in
the case of AERLs in Nigeria (see Case 4).
Rather than improving communication be-
tween units, they function as an additional
barrier (Anon 1989). This is often the case
when liaison units develop their own proce-
dures, language, and objectives, adding to the
complexity of coordination managemer:t.

Galbraith (1977:115-116) states that liaison
roles “work when two managers or functions
are involved. When problems arise involving
seven or eight departments, direct contacts
are not sufficient to reach a joint decision”.
This statement can reasonably be applied to
determine the limits on the effectiveness of
liaison positions or units in agricultural re-
search and technology transfer. What is im-
portant is not only the number of units to be
linked, but also the distance (in interest, in
thought, in location, in organization) between
them. The greater the distance is, the more
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frequent and closer the direct contact mustbe.
Thus, itis very likely that liaison positions are
less useful when several highly differentiated
units are involved.

This type of structural mechanism, because it
lacks formal authority, is inherently limited
inits ability to resolve conflicts. Informal com-
munication, the main tool of their coordinat-
ing activities, is simply not powerful enough
to be effective. Thus, it often needs a strong
support from senior management.

Most of the disadvantages of liaison positions
or units result principally from improper
management. Strong management commit-
ment is necessary in the following areas:

* Definition of responsibilities. Managers
must remember that a liaison position or
unit only carries out integration. Respon-
sibility and authority for integration re-
main the manager’s concerns. They must
let all the actors (both liaison agents and
those being coordinated) know that they
are personally committed to integration
and therefore fully supportive of coordina-
tion activities.

* Internal policy. A consistent internal pol-
icy is necessary for effective integration
through formal liaison roles. Rewarding
integrators often causes difficulties. Indi-
viduals low in the hierarchy may perform
their liaison roles very effectively. But this
contribution may be ignored by manage-
ment because they operate outside the re-
ward system. Thus, they have no hope of
improving their status or being promoted
because the organization’s reward policy
does not recognize the value of their work.
It may be that these people are being sys-
tematically penalized even though they are
doing a good job. Singogo and Kean (1989)
document similar problems faced by
RELOs in Zambia (Case 3). Rewarding in-
tegration is an area where managers have
to ensure consistency. The creation of a
specific liaison function should always be
accompanied by a fair reward system.
Moreover, as Lawrence and Lorsch (1967)
stated: “Integrators need to feel they are
being rewarded for their total product re-
sponsibility, not solely on the basis of their
performance as individuals.”



* Access to information. People in liaison
roles must have a good knowledge of the
activities, procedures, norms, methods,
and domains of the different units they
have to coordinate (Lawrence and Lorsch
1967). Access to knowledge and informa-
tion, then, is crucial. Without it they are
impeded in the effective performance of
their tasks. Information is often a source of
power, which people do not want to share.
Admittedly, informal communication is a
major channel for such information; still,
managers should guarantee that all rele-
vant information is available to liaison
agents.

* Participation in decision-making. Having
a role in decision-making is a strong stim-
ulus for effective coordination, increasing
commitment to integration. But the contri-
bution of liaison agents or units must be
based on real expertise in their domain —
expertise recognized as such by the peer
groups to be coordinated — rather than on
their positional authority (Lawrence and
Lorsch 1967). The success of the Coconut
Extension Service staff at NCDP is largely
due to the fact that their knowledge on
coconut was comparable to that of the re-
searchers at the very beginning. Progres-
sively, both have increased their expertise,
so that each recognizes the other as arele-
vant interlocutor.

* Staff selection or recruitment. The choice
of staff is crucial. Simply telling someone
to “go out and liaise” is not sufficient. De-
tailed job descriptions are necessary to
help find the most appropriate candidate.
Personal competence is a major factor. Co-
ordinators are influential primarily be-
cause of their knowledge and expertise and
not because of any authority that may be
attached to their position. They must be
skilled at resolving conflicts. To be effec-
tive, coordinators must understand the
professional lingo and way of thinking of
the various people whose efforts they are
coordinating. For instance, on-station re-
search focuses on long-term projects and
solutions to scientific and technical prob-
lems; on-farm research looks for mid-term
solutions to client groups’ problems; and
extension workers have a short-term out-
look and need practical tools and technolo-

gies. Differences in their ways of thinking
impede effective collaborationn among
them. Coordinators have to speak the lan-
guage of each group, otherwise they will be
rejected by some of them.

* Matching individuals’ interests with the
institution’s needs. People in liaison posi-
tions or units are individual actors with
personal interests and specific perceptions
of their working environment and role.
These characteristics determine in part
the strategies they develop in their profes-
sional activities. A certain amount of con-
vergence is necessary between integration
objectives at the institutional level and
these individual strategies. It is difficult to
identify underlying motives of individual
behavior, butitisstill possible to match the
requirements of a coordination role with
individual characteristics: empathy, coop-
erative rather than competitive personal-
ity, sociability, initiative, persuasiveness,
imagination, dynamism, open-minded-
ness, and breadth cf interests.

The most serious limitation on setting up liai-
son positions or units is the availability of
qualified staff. Managers should be cautious
about creating such positions if there are no
competent people to fill them. If demand for
coordination services exceeds supply of qual-
ified candidates, then the managers must de-
cide which requests are most urgent and
create positions only in those cases. For exam-
ple, in Zambia, delays in recruiting RELOs to
be staffed with the ARPT team have reduced
the level of research-extension activities un-
dertaken. The Zambian case (Singogo and
Kean 1990) shows that high turnover also
reduced program continuity.

Not every organization can afford liaison po-
sitions or units. The level of resources avail-
able is a factor in choosing such linkages.
Because specific human, financial, and phys-
ical resources, need to be allocated to the
liaison function, only organizations with suf-
ficient resources can develop such linkages.
The implementation of liaison units, for in-
stance, should not result in scarcer resources
for other professional units, unless a higher
priority is attached to liaison roles. Such a
reduction would not only limit the working
capacity of the unit tobe linked and therefore
reduce the need for integration, but it would
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also cause resentment and create conflict. In-
deed, the liaison unit would be seen as a
competitor instead of a partner.

Committee approach

The third type of coordinating mechanism is
a permanent committee with management
authority. It is staffed by individuals with a
role or stake in one or more of the activities to
be coordinated. For example, members could
be managers, fie!d workers, advisers, donor,
clients, or government officials. In this paper,
only permanent committees are considered
structural linkage mechanisms. Ad hoc com-
mittees, task forces, and project groups are
viewed as management linkage mechanisms.

This case is characterized by the following
answers to the three questions:

* Type of interdependency: Technical and
administrative interdependency, includ-
ing joint decision-making.

* Level of link: The units or institutions to
be linked are not necessarily at the same
level, but management of the linkage in-
volves the participation of their leaders.

* Authority conferred: The committee has
authority, accountability, and, through its
individual members, responsibility for ac-
tion.

Coordinating committees can operate nation-
ally, regionally, locally, or between units or
institutions. A typical example is the regional
coordinating committee in which researchers
meet extension agents and regional adminis-
trators.

Permanent committees have the advantage of
beingable to bring together people from many
different units without having toassign inter-
mediaries who may not be fully aware of each
unit's concerns. They can interact directly.

The level of resources needed to operate such
committees can be kept rather low. Each par-
ticipant can contribute from his or her own
budget or special funds can be allocated to it.

A major disadvantages of using committees is

that they do not work on a continuous basis.
Therefore, this type of linkage mechanism
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cannot easily respond to sudden needs or
changes, especially when participants are
geographically dispersed.

Committees are often seen as an easy way to
deal with integration. However, the prolifer-
ation of committees results in reduced rather
than increased effectiveness. Members may
feel that they spend more time in committee
discussion than doing their main job. Because
committees can divert much time from other
activities, their use should be maintained at
a reasonable level. Nickel (1989) advocates
the use of ad hoc committees to supplement
standing (permanent) committees. The for-
mer can tackle a specific issue and then dis-
band, making an efficient use of scarce
resources.

The impact of a committee depends on the
way it is organized and managed. Following
certain principles is a key to successful com-
mittees:

* Participants should feel a need for a com-
mittee and be committed to having a suc-
cessful coordination mechanism. Nickel
(1989:68) advises managers to “select only
attendees who are directly involved and
able to deal effectively with agenda items.”

* Members must be key people with author-
ity or responsibility to implement commit-
tee decisions. An important factor for
Zimbabwe's Committee on On-farm Re-
search and Extension (COFRE) was the
presence of “managers with the authority
to act decisively in committing resources to
collaborative activities and to initiate new
directions of research when required”
(Merrill-Sands and McAllister 1988).

* Committee membership should be bal-
anced. The various parties should be rep-
resented inrelation to the role they play in
the collaborative activities being coordi-
nated. Also, members should be around the
same level of seniority and their authority
to implement committee decisions should
be similar.

* Committees must be decision-oriented
and not simply a forum for talk. Consulta-
tive committees have poor results. People
regard them as a waste of time: “We have
lots of meetings but nothing ever happens.”



* The scope or mandate of the committee
must not be too broad. Otherwise no con-
sensus can be reached concerning the re-
sults to be achieved. Furthermore, a
narrow committee mandate makes it eas-
ier for each party to select suitable repre-
sentatives.

* Committees need strong support from
higher levels of authority. COFRE, for in-
stance, considerably benefitted from the
frequent participation of the directors of
the government research and development
body, DR&SS, and of the extension service,
AGRITEX. Facilities and incertives have
also to be provided at least in the early
stages of committee creation.

* Committee management requires skilled
organizers. Ineffectiveness of committees
can often be traced to poor organization.
Skills needed for this work include the
ability to formulate agendas, run efficient
meetings, develop consensus, clarify and
sum up derisions reached, ensure accurate
minutes are taken and distributed, and
foster communication between meetings.

When is the committee approach desirable?
Committees are helpful to deveiop liikages
between participants from different units or
organizations when decisions have to be
made. These decisions should not concern
daily routine and administrative details, but
major specific issues — for instance, annual
research program orientations.

Small systems may use this approach but not
systematically. In larger systems, when geo-
graphical and professional distance between
institutions or units is great, committees rep-
resent an appropriate ard effective way of
promoting integration, provided that the
above principles are followed.

Combined linkages

Structural linkages discussed in the earlier
section have been grouped into three catego-
ries to simplify the analysis. Real cases, how-
ever, show that often it is difficult to separate
the various structural mechanisms used for
integration into such clear-cut categories.
Two examples illusirate the complexity of in-
tegration through structural linkages.

In the Philippines, a highly complex research
and development system has evolved. Its com-
plexity is not surprising given the size and
diversity of agricultural research and technol-
ogy-transfer institutions in the country. At
the higher national and regional levels, sev-
eral structural linkages have been created.
The Philippine Council for Agriculture, For-
estry and Natural Resources Research and
Development (PCARRD) can be seen as a
meta-coordination unit served in its mission
by 14 regional consortia, whose basic strue-
tures include (Gapasin 1990):

* a regicnal coordinating body, committee,
council or board, setting policies for the
regional consortium,;

» a working group reviewing the regional
R&D program and budget;

» commodity teams reviewing and evaluat-
ing specific aspects of the regional pro-
gram;

+ a secretariat, headed by the regional con-
sortium coordinator and staffed with unit
coordinators.

This complex organization combines three
mechanisms for coordination: direct supervi-
sion, because PCARRD, through its funding
role, not only coordinates but also determines
and controls the content of the programs; liai-
son positions such as consortium coordinators
and unit coordinators; and the committee ap-
proach through theregional coordinatingbod-
ies.

Despite, or maybebecause of, this complexity,
the effectiveness of the consortia varies.
Gapasin (1990:36) states that “success rests
onstrong leadership and the willingness of all
institutions concerned to participate.”

But smaller systems can also develop complex
structural linkages to ensure integration be-
tween agricultural research and technology
transfer. In Burundi, where the Institut des
Sciences Agronomiques du Burundi (ISABU)
is responsible for agricultural research and
the Ministry of Agriculture for technology
transfer, several linkage mechanisms are no
being implemented (see Case 6, p.24).
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This example shows that the Atelier de Re-
cherche requires additional coordination

mechanisms ifit is to play an effective liaison
role.

Considerations In Developing Structural Linkages

A number of factors limit or facilitate the
functioning of structural linkages. ISNAR
case studies and the literature mention sev-
eral as being important in the selection of
appropriate linkages. Size, mandate, and
complexity of the national agricultural re-
search and technology-transfer system are
major considerations as are its structural di-
versity, degree of centralization, and institu-
tional flexibility. The risks attached to the
establishment of structural linkages have to
be analyzed as well, and alternatives to struc-
tural integration are possible. These will be
reviewed in this section.

In choosing an appropriate structural link-
age, managers should consider these factors
in combination, rather than individually.
Paying too much attention to one factor may
result in a wrong choice. In the end, only
managers have the necessary information
and perspective to make the right choice. The

following is intended as an aid in making that
decision.

Size, mandate, and complexity

In general, increased size leads to increased
complexity, and greater size is associated
with greater specialization. Even a small sys-
tem with a broad mandate is very complex,
but it is not able to specialize tasks as much
as a larger system because of resource con-
straints. Units in a small system are forced to
undertake a large range of tasks, and integra-
tion of tasks takes place mainly at the level of
the individual.

For small systems, structural linkages are
generally not recommended. The advantages
of structural integration are outweighed by
the required time and cost. Informal commu-
nication and joint activities are usually suffi-

researchers;

which the Atelier belongs;

attached to headquarters.

Source: Contant and Bourgeois 1988.

Case 6. Burundi: Ateliers de Recherche

The agricultural Ateliers de Recherche are a useful innovation of the Institut des Sciences
Agronomiques du Burundi (ISABU). Their design and implementation followed an initiative
of a researcher who wanted to prove that technologies developed by ISABU where relevant
for farmers despite the lack of visible proof they were being adopted. After its initiai success,
the Atelier concept was further developed to respond to government officials' criticism that
ISABU was not sufficiently effective in producingtechnologies for the farmers. Several Ateliers
are being operated and, if they continue to succeed, all regions will eventually benefit. The
functioning of these Ateliers relies on several structural linkages:

* a specialized research task whereby a team of two researchers and four technicians
working with farmers and extension workers tests technologies produced by ISABU's

* regional permanent coordinating committees in which the Atelier's researchers meet
regularly with heads of extension services;

* direct supervision of each regional Atelier de Recherche by the head of the department to

* coordination between the regional Ateliers de Recherche by a national coordinator
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cient. But in those cases where structural
linkages really are desirable, integration
throughdirect supervision iz usually the most
feasible option. This is because the number of
people or units to be coordinated is generally
manageable and not much is needed in the
way of extra resources.

Larger systems usually conduct more special-
ized tasks and have numerous units. Integra-
tion through direct supervision should be
limited to the higher levels. At lower levels,
integration is achieved primarily through the
grouping of people into units, in a way that
best reflects the organization’s objectives (hy
function, product, target group, or geograph-
ical area). Larger organizations also need co-
ordination positions and units because the
task of integrating resources, activities, and
outputs of different units is particularly com-
plex and requires specific resources and ex-
pertise.

Size, mandate, and complexity are also impor-
tant factors in deciding whether to use the
committee approach. In larger organizations,
where greater specialization usually occurs, »
unit can deal with only a few task inter-
dependencies. The use of coordination posi-
tions may be limited because there are too
many units to link. Committees are appropri-
ate because they provide an opportunity for
multiple, simultaneousinteractions. Further-
more, they consume less resources than coor-
dinating units.

Diversity, centralization, and
flexibility

Coordinating positions or units are often con-
fronted with the difficulty of having to link
units or organizations with differing struc-
tures. The literature (Lawrence and Lorsch
1967) recommends that in such cases the co-
ordinating unit itself have an intermediate
structure capable of dealing with this diver-
sity.

A high level of structural diversity limits the
applicability of the committee approach. Se-
lecting the right people for committee work
becomes more difficult when institutions have
very different organizational features. A
group of people considered to be key actors by
one institution may not be recognized as such

by people from other institutions, especially
when the patterns of centralization and dele-
gation of authority widely vary from one orga-
nization to another.

The degree of centralization refers to the ver-
tical distribution of power associated with the
vertical division of labor (Galbraith 1977).
Highly centralized systems or organizations,
where power is concentrated at the higher
levels,do not generally permit structural link-
ages other than direct supervision and high-
level committees. Because poweris located far
above the place where technical issues are
debated, coordination positions or units at
that level become useless.

Systems in which authority is decentralized
require coordination positions and units or
committees. Because in a decentralized sys-
tem the units to be coordinated are quite
powerful, the coordinating mechanism itself
must have sufficient authority to deal with
them effectively and with credibility.

In agricultural research and technology-
transfer systems, flexibility refers to the ca-
pacity of an organization to respond to
changes in its work environment, and to the
level of autonomy individuals are given. For
example, NCDP’s Regional Coconut Exten-
sion Officers (RCEOs), who have their duty
station with the respective Regional Agricul-
ture Development Officer, have the task of
increasing production in the region, following
NCDP’s policies and strategies. They have
thus to report to CES at NCDP’s headquar-
ters. This would lead to inefficient and limited
activities if rigid procedures with formal con-
sent were required before any action could be
taken. Fortunately, RCEOs are encouraged to
avail themselves of all chances for coconut
development and to act without the prior con-
sent of CES in Dar-es-Salaam within certain
limits. This helps to “cut red tape” in a situa-
tion where communicationis difficult (Barkey
1988).

OFCOR studies show that organizational
flexibility has a positive impact onintugration
because it allows managers to create, im-
prove, or otherwise modify linkages. Institu-
tional rigidity limits chances for developing
effective integration. But too much flexibility
has a negative impact on integraticn, since
division of responsibilities and control over
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resources may not be well defined (Merrill-
Sands and McAllister 1988).

Coordinating positions and units are more
effective if they have the flexibility to allow
individuals to alter their routine behavior to
include collaborative activities. But such
structural mechanisms, of course, should not
reduce organizational flexibility by introduc-
ing new sets of rules and procedures, imped-
ing further adjustments. Similarly,
organizational flexibility increases the effec-
tiveness of lower-level committees.

Highly rigid institutions need structural
mechanisms to achieve integration. Coordi-
nating positions or units with formal author-
ity (under direct supervision) are more
appropriate because they are consistent with
the organization’s management style.

The risks of integration

The creation of structural mechanisms for
integrationinvolves certa‘nrisks asdescribed
below. However, it is i cases of poorly de-
signed integration — where objectives are
unrealistic or structural mechanisms are not
appropriate, for example — that the risks are
highest.

* Loss of autonomy. The disruptive nature
of coordination documented in the litera-
ture on organizations (Roger and Whetten
1982) applies also to integration. The cre-
ation of structural mechanisms to promote
integration can be perceived as a threat to
individual, unit, or organizational auton-
omy. Formal participation in joint activi-
ties may mean some loss of control over
resources and programs. The trade-off is
always carefully analyzed by each party,
and integration is usually rejected or ne-
glected if it turns out to be a losing game.

* Costs of integration. Managing integra-
tion is expensive. It eats up the
participants’ time, as well as the
manager’s. It costs even more when formal
coordination functions are created since
not only time but also extra financial, phys-
ical, and human resources are needed. In
some cases, these have to be diverted from
existing resources. In any case, the level of
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integration depends on available re-
sources.

* Dysfunctions due to extensive integra-
tion. Dysfunctions result from over-inte-
gration. First, there may be a reduced
capacity to adapt tochanges in the environ-
ment because rules and procedures have
become overly formalized and standard-
ized. Integration should not become an ad-
ministrative burden.

Second, individuals, units, or organiza-
tions required to interact with a multiplic-
ity of other people and organizations are
faced with competing interests and inter-
dependencies. One of the most common
conflicts arises between requirements for
participating in horizontal coordination
and vertical program activities.

* Too many changes. In many countries,
major structural changes aimed at inte-
grating research and technology transfer
did not achieve the expected objective of
oroducing and delivering relevant technol-
ogies to farmers (Palmieri 1990, Faye
1989). The case study in Costa Rica (Case
7, p.27) shows that these changes resulted
in greater resistance to further changes
and loss of confidence of researchers and
technology-transfer agents.

Alternatives to integration through
struciural linkages

Other linkages such as joint collaborative ac-
tivities, meetings, training, and informal con-
tacts, can serve as alternatives or
complements to structural linkages. They are
discussed in papers issued by the two ISNAR
studies on on-farm client-oriented research
and research-technology transfer linkages
(see Eponou 1989, Merrill-Sands and McA-
llister 1988, Merrill-Sands et al 1990, Ewell
1988 and 1989, Binger and Poats 1990,
Bennel 1989). Indeed, numerous examples
cited in this paper (from Colombia, Burundi,
the Philippines, Zambia, and Tanzania) illus-
trate issues and provide lessons in managing
other types of linkages.

Earlier, it was stressed that integration is a
way to avoid duplication of effort. But in some



cases, redundancy is an alternative to inte-
gration.

People might end up duplicating the work of
others because they consider their colleagues
to be incompetent. When task interdepend-
ence threatens productivity because of the
shortcomings of one of the parties, the best
strategy may well be to become less inter-
dependent — by carrying out the other party’s
tasks.

The cost of coordination can also lead to alter-
native strategies. An institution might under-
take other tasks if it perceives the
development of structural linkages to be too
expensive. Resources saved — because they
are not used for linking — can be allocated to
other activities. When this results in a
broader institution’s scope, it may attract
more funding, as is the case with numerous
agricultural R&D projects.

Case 7. Costa Rica: Reorganizing research and extension

The Ministry of Agriculture and Livestock in Costa Rica is responsible for both research and
extension. Between 1980 and 1989, the ministry went through several reorganizations
designed, among other things, to improve the links between research and extension. These
changes included: puttingresearch and extensioninthe same department; several alterations
to the extension organization chart; creating a research-extension planning unit; regionalizing
research and extension; adopting the Training and Visit system of extension; reorganizing
research into commodity programs instead of disciplines; and forming commodity programs
involving research and extension.

With reference to maize technologies in the Atlantic Ceast region, none of these changes had
an important, identifiable impact on either research or extension or the links between them
at the field level. There were few changes in the number of research and extension activities,
their topics, or their methodology that could be attributed to the reorganizations. Links
between the two activities remained weak and little new maize technology was adopted.

The study conducted by Palmieri (1990) concludes that the reorganizations weretoo frequent.
Not enough was done to educate staff about the reasons for the changes or to persuade them
of their necessity. There was insufficient attention to field-level links and methodologies.
Resource limitations were at the root of many of the field-level problems, but these were not
addressed by changing the boxes in the organization chart.

Source: Merrill-Sands and Kaimowitz 1990, based on Palmieri 1990; adapted with their permission.
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3. THE WILL TO INTEGRATE

Structural changes alone cannot solve inte-
gration problems. They are effective only
when they also induce changes in organiza-
tional and individual behavior. As Korten et
al. state (Whyte and Boynton 1983:241):

“Structural innovations, such as the
placement of research and extension
functions under the same leadership
and the introduction of formal coordi-
natingmechanismsat various organiza-
tional levels, are only partial answers to
the integration need. . . . Truly effective
integration also calls for attention to the
reorientation of training, redefinition of

roles, and substantially increased at-
tention to managerial process.”

The preceding chapter highlighted the use of
several structural mechanisms to provide op-
portunities for integration. How do these
mechanisms operate in practice? The answer
depends on how far the actors involved are
willing and able to go to make them work.
Integration, defined as a process, implies a
dynamic. Managers act as initiators or cata-
lysts, specific actions of integration provide
the momentum, and participation of all par-
ties at the operational level ensures continued
development of the dynamic.

Managers As Initiators

Korten (Whyte and Boynton 1983:241) calls
for “a long-term participatory process involv-
ing the key actors at various levels” in order
to work out the structures, roles and relation-
ships that are appropriate to any given set-
ting.

Managers who are able to anticipate the need
for integration allow the different parties to
contribute early on to the planning of activi-
ties. This increases the likelihood that orga-
nizations or units will produce results
relevant to clients’ needs. It also means that
structures and procedures will be in place and
rcady to function when needed.

Integration is not an end in itself, but a means
to improving an organization’s performance.
In designing an integration strategy, manag-
ers have to define the nature and the degree
of integration required. Many national agri-
cultural research svstems face continual re-
source constraints and, in this context, it is
impossible to achieve the ideal level of inte-
gration. Managers have to be realistic by con-
centrating on priority linkages.

Integration, which requires both operational
resources and individuals’ time, cannot just
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be added to existing programs. Case studies
leave no doubt that individuals rarely accept
the extra burden. Personal interest and the
professional responsibilities for which indi-
viduals are held directly accountable take
precedence over joint efforts. Managers must
provide guidelines to help individuals to make
rational choices among alternative tasks and
to ensure the availability of necessary re-
sources.

Promoting integration requires that manag-
ers constantly act as catalysts.

One permanent indication of the value that
managers attach co integration is the exis-
tence of resource allocation guidelines for
staff. But these should be accompanied by
other tools, particularly rewards for success-
ful performance of integration tasks. Profes-
sional coordinators ought to ke rewarded for
their performance according to two criteria:
how well the units or people they are attempt-
ing to coordinate have contributed to achiev-
ing the final product, and how well they
themselves have performed as individual co-
ordinators.



Creating A Dynamic For Integration: Participation And Partnership

It is usually not possible for managers to be
resporisible and accountable for integration
and, at the same time, fully involved in it.
Such a burden would limit their capacity to
work effectively on other tasks. What the
manager can do, though, is act as the catalyst
and allow others to provide thhe momentum
and ensure development of the necessary dy-
namic.

Managers might consider full or partial dele-
gation of the integrator’s job to be vufficient to
ensure participation. However, unless all ac-
tors invelved are given the right to partici-
pate, this delegation does not generally work
effectively. As we stated earlier, the various
players in the development, deliver;  and use
of technology — namely the on-farm research-
ers, on-station researchers, technology-trans-
fer workers, and farmers — differ markedly
one from the other. Each group :as its own
fields of interest, sets of objectives, and per-
ceptions of the workingenvironment;yet each
is expected to play a role in integration.

Effective commmitment of individuals depends
on how closely institutions’ objectives and ac-
tivities coincide with the various actors’ per-
sonal strategies (Crozier-Friedberg 1977).
Conscious, of this problem, Galbraith (1977)
emphasizes the rcle of reward systems for
integrating individuals and orgar.izations, es-
pecially the fact that not all reward systems
are equally effective, and that they depend on
the task, the structure, the people, and the
policies. This means that specific attention
should be given to the institutional context in
which people are expected to promote integra-
tion, particularly by providing accomypanying
measures to make this environment more fa-
vorable to integralion activities.

Nickel (1989) advises agricultural research
managers to give a voice to individual mem-
bers to involve them in decisions that directly
affect them. Referring to Argyris, he states:
“The ability to permit participation by subor-
d:nates and others without their feeling
threatened is a recognized characteristic of
succeseful executives.”

However, some case studies show that more
than simple participation is needed for suc-
cessful integration.

In Tanzania, the Ministry of Agriculture’s
extension workers seconded to NCDP (see
Case 2) showed anabove-average level of com-
mitment, because they work in a highly favor-
able environment. Not only are they well paid
or rewarded, they are also considered by the
researchers as colleagues and competent in-
terlocutors. They are partners.

Abedin and Chowdury (1989:20) emphasize
also “a partnership relation between exten-
sion and research” as a necessary condition to
building effective links between research, ex-
tension, and farmers.

Partnership implies that both parties have
specified, joint .ights and responsibilities. It
is still a hypothesis at this stage of synthesis
in the RTTL project that partnership is asso-
ciated with successful structural linkages. If
this proves to be true, we will try to develop
the idea to provide managers with experi-
ences in how to add partnership/initiative to
participation/consultation in setting struc-
tural linkages.

29



CONCL1JSION

Using or creating structural mechanisms to
link agricultural research and technology-
transfer tasks may be an adequate way of
getting the expected output: relevant technol-
ogies or knowledge for agricultural develop-
ment.

A detailed analysis shows that the main struc-
tural linkages (direct supervision, liaison, po-
sition or units coordinating committee) are
not equally feasible and appropriate for differ-
ent situations discussed.

Four factors condition their selection and
therefore their effectiveness:
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1. What purpose they serve.

2. How they fit into the existing structure.
3. How they are managed.

4. The main actors’ level of commitment.

The role of the manager is essential for effec-
tive lirkages, whatever the type. It mainly
consists of ct:sosing the most appropriate type
of linkages, ensuring availability of resources
and a favorable policy context, and getting
people’s participation through partnership.
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