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Preface

Agricultural research was probably the first and is the most widespread
form of organised research in the world, and one in which both the most
developed and underdeveloped countries are engaged. Whilst most
forms of research activity, such as in the field of medicine, have world-
wide application, agricultural research, by its very nature, has to be
regional; practically no research finding can be adopted without studying
the results of its application under the infinite number of ecological
situations with which the farmers of the world are faced.

The improvement of agricultural production is the essential first step
whereby developing countries can hope to raise their standard of living.
Research is therefore an activity in which no underdeveloped country
can afford not to engage; nor can countries in which agriculture has
reached a high level of development and sophistication afford to neglect
agricultural research. It is not because of inertia or vested interests that
highly industrialised countries maintain, mostly at public expense, a
costly and complex infrastructure for agricultural research. Even when
problems of overproduction weigh heavily on the economy, agricultural
research is considered the essential key to further progress: the objectives
and goals are simply changed and adapted to the needs of the economy.

All the more surprising the fact that the organisation and management
of this vast and complex activity are so haphazard. In almost every
country, the agricultural research organisation has ‘grown up’ from small
beginnings, without this ‘growth’ having been planned or directed. This
has resulted in innumerable organisational forms, different for each
country. The stock explanation for this state of affairs is ‘that each
country has developed the agricultural research organisation adapted to

X
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its needs’. A dispassionate analysis of the situation will, however, usually
indicate that the multitude of organisational forms is the result of lack
of planning and not of planning, and that inter-departmental power
politics, institutional prestige considerations and personality problems
have had a greater hand in shaping the organisation, than has planning
according to the specific needs of the country.

Most developing countries have either remnants of former research
services, or are organising their agricultural research starting, from
scratch.

During the first period after its inception, the organisation of agricul-
tural research in Third World countries has generally been in a state of
flux, changing with almost every change in the political constellation. It
has suffered from a lack of understanding by the political leadership,
hampered by excessive bureaucracy, hamstrung by lack of adequate
facilities and by insufficient budgets. Linkages between research insti-
tutes and universities, liaison with extension services and contacts with
farmers have generally been weak. Under these circumstances, research
efforts have had little impact on the economy, reinforcing the negative
image of research in the minds of the political leaders.

In recent years, the leadership of the agricultural research organisa-
tions in a number of developing countries are showing increasing concern
with the poor image presented by their institutions, their limited
contribution to the advancement of agriculture, and their limited effec-
tiveness in achieving their declared goals. Re-evaluations and reorgani-
sations of the national research systems follow each other, sometimes
with counterproductive results. The choice they face is whether to let
agricultural research grow haphazardly, in response to temporary situa-
tions and pressures, or whether to develop it according to a well thought-
out organisational blueprint, planned according to the needs of the
country and implemented gradually as manpower and resources become
available.

Developed countries would probably be justified in taking a hard look
at the elaborate and expensive infrastructure for agricultural research
that has developed over the years. They might consider whether a plan-
ned reorganisation would not be justified, and whether public control
of research policy is effective in assuring its orientation towards the
needs of the community.

The management of the research organisations at all its levels is, in
most cases, in the hands of veteran agricultural research workers who
have risen from the ranks. This is as it should be. However, here we
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have people who, by training and inclination, have usually been con-
ditioned to averseness to administration in all its manifestations. They
are then made responsible for managerial activities in an extremely
complex field, for which they have had little or no training whatsoever,
and for which their only qualifications are their individual character
traits and standing with their research colleagues. Administrative under-
standing is usually incidental, and rarely present.

The change-over from an activity in which the individual was highly
competent to one for which he does not have even the rudiments of
essential know-how may be a traumatic experience. A frequent solution
is to place the effective management of the research organisation in the
hands of a trained administrator, who rarely has experience in, or under-
standing of, research, whilst the veteran research worker remains a
figure-head; this results in a situation fraught with difficulties and tension.

This was the kind of situation I faced when, in 1958, I was appointed
Director of the Volcani Institute of Agricultural Research (later renamed
the National Agricultural Research Service). For the first time in my
professional life I found that I had undertaken an assignment for which
I had no training, formal or otherwise.

My situation in this respect was not unique, as training for agricultural
research management simply did not exist at the time.

My response to this dilemma, conditioned by long years as a research
worker, was to search in the literature for guidance. In vain. For, with
the exception of a few descriptive case histories of agricultural research
in a limited number of developed countries, there was simply nothing
to be found on the subject.

This dearth of literature on the management of agricultural research
contrasted with the situation regarding management of industrial re-
search. Though a much newer field, far less widespread, and infinitely
more segmented, a considerable amount of literature on the organisation
and administration, as well as planning of industrial research, was avail-
able to the scientist-administrator. This literature, in turn, had drawn
largely on studies on general organisation and management problems,
which had appeared since the beginning of the century, and in which
the basic principles of management were discussed.

After an intensive study of this important source of information, much
of which is relevant to the management and planning of agricultural
research, and drawing on my own personal experience in the field, I
prepared a text, published in 1968 by Elsevier Publishing Company Ltd,
Organisation and Administration of Agricultural Research.
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Since then the situation has changed beyond recognition. Numerous
congresses, symposia, colloquia, workshops and missions have been de-
voted to all aspects of agricultural research management, organisation
and planning. These have resulted in a veritable flood of publications,
proceedings, reports, case studies, manuals, bulletins and a limited
number of books. The spiralling of research costs, the increasing difficul-
ties in mobilising research personnel for agriculture, the need to advise
developing countries in organising national research systems and making
the most efficient use of their limited human and material resources,
have lent a special urgency to these activities.

Considerable effort has been invested in developing methods for the
rational planning and programming of agricultural research. New con-
cepts of the role of agricultural research have resulted in new or revised
approaches such as pre-extension and Farming Systems research; training
in agricultural research management has become available; the Interna-
tional Research Centres have become a major factor in their own right
and in strengthening the national research systems.

The twenty years since the publication of the book mentioned above,
was a period during which I had the opportunity of applying and testing
in practice the ideas and proposals I had presented at the time. I also
had the privilege of serving as a consultant on agricultural research and
development for several international organisations and national re-
search systems in a number of developing countries in Asia, Africa, and
Latin America, which had given me an insight in the difficulties facing
Third World countries and a feeling of personal involvement.

The time had come for a new review of the situation and the drawing
of the necessary conclusions. This time, there was no need to search
the literature on industrial research for guidelines on agricultural re-
search management. Perusing the numerous texts relating directly to
our subject and evaluating the viewpoints and experiences presented
has required a complex, time-consuming but highly satisfying effort in
preparing this text.

All the foregoing explains only the first part of the title of the present
work. The reader may well ask: what justification does an agricultural
research worker have to write on the complex subject of technology
transfer, a multidisciplinary activity for which there are experts in exten-
sion methodology and communications, economists, sociologists and
anthropologists, who are certainly more qualified? I therefore feel the
need to justify this intrusion into an area in which I have not been
professionally active, but to which I have devoted much thought and
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effort in promoting close links between the research and extension sys-
tems in my own country and elsewhere.

In the course of my work as a consultant, I could not help but observe
how little impact agricultural research in most developing countries was
having on the agriculture practised by the majority of farmers. To con-
cern oneself with agricultural research whilst neglecting the reasons for
its lack of impact, appeared to me to be an exercise in futility.

In every country to which I came, I would tell my local counterpart
that before visiting agricultural experiment stations and the faculties of
agriculture, I wished to see at first hand in how far the results of agricul-
tural research were being adopted and by whom. This request usually
caused surprise, and sometimes even consternation, and whilst it was
never refused, there usually was considerable procrastination in com-
pliance. One example will explain the relevance of this insistence on an
unorthodox approach by a consultant.

On a mission to Mexico, I made the usual request, namely to visit
typical farmsteads of various categories of farmers; I was told (after
several mananas) that I would have the opportunity to meet as many
farmers as I wished, on a field day organised at one of the regional
experiment stations. The results of highly relevant research shown at
the station were really interesting. Many of the participating farmers
arrived in their Cadillacs and Buicks, and a few even in their private
planes. On the weekend, I asked a Mexican colleague to take me to
some ejidos for a ‘private’ visit. At the first one we reached, I asked a
group of farmers how often the extension officers visited the ejido. The
answer was ‘Jamas, somos la gente mas olvidada en México’ (never, we
are the most forgotten people in Mexico). It is encounters of this kind
that influence one’s perceptions and attitudes more than theories and
arguments.

In the last two decades, extension methodology has been the subject
of many seminars, workshops, colloquia, etc. which have resulted in a
considerable volume of literature. However, to the best of my knowl-
edge, rarely, if ever, have research workers participated in discussions
on the one topic that has always been stressed as being of considerable
importance: the need for effective linkage between research and exten-
sion, as a vital factor affecting the ability of both agencies to achieve
their respective goals. Similarly, extension workers rarely participate in
the discussions at meetings on research organisation and methodology
organised by research workers.

1 therefore felt that the time had come to treat the two topics, of
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research and extension, within the same framework. In a work that has
no pretension to serve as a manual for extension workers, the lack of
expertise of the author in extension methodology does not seem to be
an important constraint. I am convinced that an understanding of the
objectives, problems and viewpoints of both research and extension
systems is essential for researchers and extension workers alike, if they
are to achieve the fruitful relationship between the two systems so import-
ant to both. It is my sincere hope that this book will contribute to this
mutual understanding.

The development of new technologies and their efficient transfer to
the majority of the farmers is a complex process, dependent for its
success on many political, social, economic and institutional factors.
Therefore, the two vital activities of research and technology transfer
cannot be effective and achieve their goals, if the political climate is
biased in favour of urban development and industrialisation at the ex-
pense of agriculture; if policies are adopted that favour a small sector
of the farming community and neglect the vast majority consisting of
small farmers; if the infrastructure of markets, transport storage, etc. is
deficient; if the essential services of health, education and other social
amenities are not provided; if economic incentives, such as credit on
reasonable terms, are not available to those who need them most; if
bureaucracy and corruption are rampant; and if the vast majority of
farmers are not helped to organise themselves, so as to be able to assert
their just demands for equitable treatment.

The provision of these prerequisites for the modernisation and pro-
gress of agriculture is a vast subject, and though closely related to the
twin topics of research and technology transfer, it is beyond the scope
of this work, and has been treated in a companion volume.’

"Arnon 1. (1987). Modernisation of agriculture in developing countries: Re-
sources, potentials, and problems (Second Edition). John Wiley & Sons, Chiches-
ter.
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Chapter 1

National Agricultural Research Systems:
Selected Case Histories

This chapter presents a selected number of case histories representative
of the various situations encountered world-wide: large and small coun-
tries; industrialised and agrarian countries; market economies and cen-
trally directed economies; advanced and developing countries; former
colonial powers and former colonies; mono-lingual and bi-lingual coun-
tries; countries in the temperate and the tropical regions, etc.

The lessons learnt from these case histories have contributed, to a
large extent, to the discussions and proposals presented in the chapters
that follow.

Great Britain

HISTORICAL DEVELOPMENT

Russell (1966) distinguishes five periods in the development of agricul-
tural research in Great Britain, from its beginnings until the 1960s.

The first period: from the end of the 16th century to the end of the
18th century, research was pioneered by gifted amateurs, working on
their own initiative, who established and recorded what were generally
unrelated facts. The most important innovation of this period was the
Norfolk rotation of clover, wheat and turnips. Arthur Young publicised
the efforts of these innovators.

The second period: at the beginning of the 19th century, agricultural
societies were being established with the object of defining and solving
farmers’ problems and protecting them against fraudulent practices.

3



4 Agricultural Research and Technology Transfer

These societies took the initiative in setting up laboratories for the
analysis of soils and fertilisers and carrying out field experiments. During
this period considerable progress was made in modern chemistry, which
provided a basis for the subsequent development of agricultural science.

In 1843 the oldest agricultural research establishment in the world—
the Rothamsted Experimental Station, was established by Lawes and
Gilbert, funded at first by Lawes’ phosphate fertiliser enterprise, and
subsequently, after Lawes’ death, by the Lawes Agricultural Trust.

The third period was characterised by the development of agricul-
tural teaching at university level. The need for authoritative textbooks
prompted systematic agricultural research, which though still voluntary
and individual, started assuming an institutional character. During this
time, the government provided funds for agricultural education but
none for agricultural research.

The fourth period started shortly before the First World War. The
Government was searching for means to overcome the depression in
which agriculture found itself, and support for agricultural science was
one of the means adopted for ensuring an increase in agricultural produc-
tion. This support was, however, on a small scale, in the form of grants
to universities and the privately sponsored institutes. It was decided that
agricultural research should not be centralised, but divided among a
number of institutions working in separate fields. Agricultural research
became a full-time professional occupation. Contact with farmers during
this period was very close, and the agricultural institutes also served as
advisory centres.

Funding agricultural research with public money meant that some
kind of official supervision became necessary. Starting from 1911, gov-
ernment grants to various institutes were made through a Development
Commission and thus became known as State-aided Institutes. These
grants were administered by the Departments of Agriculture of England
and Wales, and the Department of Agriculture for Scotland (DAFS),
respectively (Webster, 1970).

In 1931, the Agricultural Research Council (ARC) was established
by Royal Charter to advise the Agricultural Departments on the pro-
grammes of the institutes and to act as scientific adviser to the Develop-
ment Commission. A small budget was allocated to the council to
initiate research in areas not covered by the research institutes.

The fifth period started after the Second World War, and ended in
the early 1970s. In 1946 the Development Commission ceased to be
concerned with agricultural research and the two Agricultural Depart-
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ments assumed responsibility for the provision and the administration
of grants for State-aided Institutes, acting on the advice of ARC. In
1956 the responsibility for the State-aided Institutes in England and
Wales was transferred to ARC, whilst in Scotland it remained with the
Department of Agriculture and Fisheries.

In 1959, the ARC was made responsible for food research, and it
assumed control of three research institutes that had formerly been
administered by the Department of Scientific and Industrial Research
(Webster, 1970). Responsibility for the ARC’s budget was transferred
to the Department of Education and Science under advice of the Council
for Scientific Policy.

These transfers, in addition to the establishment of the National
Advisory Service in 1946, considerably weakened the link between
researchers and farmers.

THE COMPONENTS OF THE NATIONAL
AGRICULTURAL RESEARCH SYSTEM

In Great Britain, there are four agencies involved in agricultural re-
search: the Agricultural and Food Research Council, the Ministry of
Agriculture, Fisheries and Food, the Universities and the private sector

(Fig. 1).
The Agricultural and Food Research Council

The Agricultural Research Council (ARC) formally changed its title in
1983 to The Agricultural and Food Research Council (AFRC) ‘to reflect
more clearly its aim and objectives, and in particular the increasing
importance it attaches to research on food’.

The autonomy of the Agricultural Research Council is attributed to
‘an historical accident, going back to the First World War and Lord
Haldane’s doctrine that government departments should not be allowed
to control basic research because they would not understand it’ (Nature
(1981), 289, 3).

Constitution
The AFRC consists of a Chairman, a Deputy Chairman and Secretary,
and 18-21 members, appointed either by the Secretary of State for
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Education and Science, the Minister of Agriculture, Fisheries and Food,
and the Secretary of State for Scetland.

Functions
The functions of the Council can be broadly indicated by stating that it
is charged with:

—advancing scientific knowledge relevant to the agricultural, horticul-
tural and food industries;

—applying this knowledge to increase the efficiency of these industries
and those that support them, including the chemical and engineering
industries;

—safeguarding and improving the quality of food for the community;

—protecting the environment and improving the welfare of animals.

These objectives are implemented by undertaking the following ac-
tivities:

—organising and co-ordinating agricultural and food research in Great
Britain;

—establishing and developing institutes for investigation and research
relating to the advancement of agriculture, food production and
processing;

—making grants for complementary investigations and research in
academic institutions;

—supervising the research of the eight AFRC institutes located in Eng-
land, Wales and Scotland and administering the funds provided by
the Department of Education and Science, and the MAFF for re-
search at these institutes;

—adpvising the Department of Agriculture and Fisheries for Scotland on
the programmes of the five Scottish Agricultural Institutes.

No central direction of research is attempted by the Council, whose
main function is to review research in progress and to encourage new
research if deemed necessary. However, the Council sees it as its function
to take positive measures to encourage work on problems of practical
importance. A large measure of freedom is allowed scientists who receive
grants from the Council to pursue research of their own choice (ARC,
1963).

Responsibility for the detailed research programme for each research
establishment is vested in the senior staff actually engaged on the re-
search, within limits of the financial allocation made available to them.
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A review of the programme in each research establishment is made
every five to six years by ad hoc ‘visiting groups’ of scientists appointed
by the Research Council, who assess the programme of the establishment
as a whole, and the work of the individual researchers. On the basis of
their findings, the Council is in a position to evaluate the contribution
made, in basic and applied research, in relation to its importance to
agriculture, and continued financial allocation can then be based on the
merits of the programme.

Scope of the Research Council’s work

In the 1970s the Research Council administered approximately 75 per
cent of the national funds available for agricultural research. As a rough
indication of the scale of its work: its research institutes and units
employed about 2500 scientific and experimental officers, plus the necess-
ary supporting staff (Webster, 1970). In 1985/86, AFRC supervised re-
search to the value of £112.3 million, including £7.1 million in support
of agricultural research workers in universities.

The structure of the Research Council (Webster, 1970).

The Council’s Secretariat carries out the administration of its affairs. It
comprises the Secretary, the Deputy Secretary and Director of the central
office, a team of seven scientific advisers to the Secretary, and a head-
quarters staff of about one hundred. The staff is organised in three
divisions dealing with: establishment and finance, research on animals,
and research on plants and soils, respectively. A Management Board
was established in 1986.

The Council has set up five Standing Committees, concerned respec-
tively with research on Plants and Soils, Animal Husbandry, Agricultural
Engineering, Farm Buildings, and Farm Effluents. Each of these commit-
tees is composed of some members of the Council, and additional experts
(mainly from the universities), representatives from the NAAS and
DAFS, and some farmers. Each committee examines the research pro-
grammes and annual reports of the relevant institutes and considers the
applications for research grants.

Each Standing Committee has under it a number of Technical Com-
mittees which meet at appropriate intervals, and are concerned with
specific commodities. The composition of these committees is on similar
lines as that of their respective Standing Committees; the members are,
however, more narrowly specialised. They keep under review the pro-
gress in research in a particular subject and make recommendations to
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the appropriate Standing Committee, drawing attention to any research
needs which are not being met and to areas where the research effort
needs to be intensified or better co-ordinated. A committee may find it
desirable to appoint a Working Party, on which a few members of the
committee work with additional experts to make a more detailed exami-
nation of particular problems or fields of work.

The research establishment of the Research Council

The components of the Council’s research establishment comprise the
State-aided Institutes, the Council’s Institutes, AFRC Units, and indi-
vidual Research Grants.

State-aided Institutes are the older institutes, formerly funded by
individuals or associations, but subsequently becoming dependent on
government funding.

AFRC institutes were set up by the Council to deal with areas of
research not covered by the older institutes. The first of these were
established to deal with animal diseases, animal physiology and animal
breeding. More recently, a Food Research Institute and a Meat Research
Institutc were established, reflecting the Council’s increased concern
with food problems.

AFRC units are operated at the universities on behalf of the Council.
The object of setting up a unit is to enable a university scientist, who
has established a reputation in a particular field of science of potential
interest to the Council, to develop his research more quickly and exten-
sively. He is given full freedom to plan his research programme, which
is not subject to monitoring by the Council. The Units are usually not
permanent, but are disbanded when the scientist around whom the Unit
was built retires.

AFRC grants are mainly for scientists in universities, but occasionally
in the institutions, to provide short-term assistance for projects which
are of interest to the Council. These grants are usually for three years.

The Ministry of Agriculture, Fisheries and Food (MAFF)

MAFF carries out research in its own laboratories into veterinary prob-
lems, plant pathology, pest control, fisheries, and botanical matters.
Within the Ministry functions the National Advisory Service, which in
addition to its advisory role, carries out an extensive experimental pro-
gramme on its own chain of experimental husbandry farms and horticul-
tural stations.
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Animal health. A Central Veterinary Laboratory is involved in a wide
range of research into animal diseases. Another laboratory is mainly
concerned with poultry diseases. The Veterinary Investigation Service
operates 21 centres which carry out co-operative experiments with the
central laboratories, including field trials and disease surveys.

Pest control. The Pest Infestation Control Laboratory is concerned
with research on the control of harmful mammals, birds and insects and
research on stored products infestation.

Plant pathology. A Plant Pathology Laboratory is responsible for pest
and disease assessment, general plant pathology and entomology.

Plant physiology. The Royal Botanical Gardens at Kew undertakes
research on plant physiology and the identification and classification of
plants.

Agricultural Advisory Service Experimental Centres (Gardner, 1970)
With the establishment of the National Agricultural Advisory Service
(NAAS) in 1946, a chain of 13 experimental husbandry farms and nine
horticultural experiment stations were established throughout the coun-
try, to carry out experimental and development programmes designed
to help in applying the results of research in a variety of ecological
conditions and to investigate local problems.

All types of agricultural commodities produced in England and Wales
are investigated; each centre specialises in those commodities which
have the greatest economic importance in the region in which the centre
is located.

Function. The major objective of the centres was originally to provide
information for the NAAS field advisers. The functions of the centres
have changed considerably from this original concept. In the early days
it was assumed that the findings of research could be tested and evaluated
individually, provided that the tests were undertaken on a sufficiently
wide scale. Much of the work involved testing new varieties developed
at the research institutes, new agrochemicals for plant protection, ferti-
lisers, etc. However, farming systems are becoming more specialised
and sophisticated and the centres are now requested not to limit them-
selves to testing and evaluating the findings of research, but to establish
how these findings can be integrated into improved production systems
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(Gardner, 1970). The need for the development of more economical
production systems for use on a national scale might appear to limit the
ability of the experimental centres to study local problems. However,
with the centres located strategically throughout the country, they can
fulfil a vital local role, while functioning as part of a national network
(Webster, 1970). Itis of interest to note that this concern with ‘production
systems’ antedates and is identical in concept to ‘Farming Systems Re-
search’ which is presently being widely promoted.

Direction. Each centre has an Advisory Committee appointed by the
Minister of Agriculture, Fisheries and Food, to advise on the manage-
ment of the centre, to identify local problems, and to comment on the
programmes formulated by the NAAS Experiments Commodity Sub-
committees.

The membership of the Advisory Committee includes the Director
of the Centre, representatives of the local NAAS, nearby universities
and AFRC institutes, and a number of progressive local farmers.

Research programmes. Centre directors and their staffs are encouraged
to develop original ideas in collaboration with the NAAS Subject Matter
Specialists (SMSs), and colleagues at the AFRC institutes.

Proposals are sometimes received at headquarters from farmers’ or-
ganisations, while proposals from individual farmers generally arise in
the course of discussions with the centre director or a member of his
staff. These proposals are given sympathetic study, and are taken into
the programme where this appears justified on economic grounds.

All research proposals are cleared by the NAAS directorate and not
by reference to committees.

Some types of investigation are conducted on commercial farms rather
than on an experimental centre; for example, where the problem needs
to be studied under specific environmental conditions, or else when a
new system of production or feasibility testing is best carried out under
ordinary farming conditions.

This kind of work is carried out by the field advisers in close co-oper-
ation with their colleagues from the experimental centres (Gardner,
1970).

Agricultural research at the Universities

Darling (1970), writing of the attitude of the average English ‘redbrick’
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University in the past, states that ‘they adopted an unrealistic “ivory
tower’’ approach towards the rest of the national community’, and ‘con-
sidered that in the interests of academic freedom the University should
not be involved in any way in local affairs’. Even the agricultural faculties
were influenced by this approach, and in particular, the natural sciences
departments of these faculties pursued scientific research for its own
sake. These attitudes of course created a sense of alienation from the
farming community, but this trend was reversed in recent years.

The involvement of AFRC in University research

Mention has already been made of the AFRC Units at the Universities.
The council, however, has no part in the allocation of funds for the
general financing of the Universities. This is the responsibility of the
University Grants Committee.

A number of the AFRC institutes are administered by one or other
University. In other cases, the research institutes provide lecturers to
the Universities. There is generally close contact between research staff
of the institutes and University researchers. Proximity to a University
is an important criterion in siting a new Institute (Darling, 1970).

Private sector research

A number of chemical, machinery and feeding-stuffs firms carry out
agricultural research, in addition to financing research projects at the
Universities and other institutions.

In February 1986, the Government announced its intention of trans-
ferring responsibility for certain institutes to the private sector. This
decision has already been implemented in a number of cases such as
that of the Cambridge Plant Breeding Institute.

RESEARCH POLICY
Division of research responsibilities between AFRC and MAFF

In the 1960s, a situation had developed whereby a distinct division of
research responsibilities between the Research Council and the MAFF
was in evidence. Much of the research supported by the Council was of
a fundamental nature and removed from the immediate problems of
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agricultural production. Decisions on choice of research topics were
made by the researchers themselves.

The research carried out by MAFF in its various laboratories, and by
NAAS experimental centres, was applied and adaptive research. To
justify this division of activities, a distinction was made between ‘re-
search’ (a Council activity) and ‘experimentation’ (a Ministry responsi-
bility) (Ruttan, 1982).

This distinction between Council research activities and those of
MAFF gradually became blurred, and at present the kind of work under-
taken by the two major components of the national research system is
almost indistinguishable.

Research planning at AFRC

The Council is guided on policy issues by three Research Committees:
Animals; Food; and Plants and Soils, which work with the corresponding
Research Divisions of the Secretariat.

Research planning of MAFF and its NAAS

A national committee known as the National Agricultural Advisory
Service Experiments and Development Committee is charged with the
general monitoring of the experimental farms and horticultural stations
and with the planning of the overall strategy for the centres. This com-
mittee is composed of senior advisers, who are specialists in different
branches of agriculture and horticulture, science specialists, representa-
tive directors from the experimental husbandry farms and horticultural
stations, and representatives of the finance and administrative divisions
of MAFF. At this level there is no direct representation of the Council
or of farmers.

The Experiments and Development Committee concerns itself only
with the broad issues; for example, ensuring that priority is given to the
most urgent and important problems, allocating resources effectively
and fairly to each of the centres, etc.

Formulating policy in regards to each commodity is the task of a
number of Commodity Subcommittees. These subcommittees comprise
representatives of the relevant AFRC institutes, directors of the husban-
dry farms and horticultural stations concerned with the commodity
encompassed by each subcommittee, and regional specialist advisers.
Farmers or growers are not represented on the Commodity Subcommit-
tees (Gardner, 1970).
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Linkages

The Commodity Subcommittees provide the major formal framework
for liaison between the AFRC research institutes and the NAAS experi-
mental centres. NAAS has also posted liaison officers at the AFRC
research stations to provide an improved two-way link (Fig. 2).

There is also informal contact at all levels: advisory officers visit re-
search institutes and researchers visit experimental stations. Represen-
tatives of both organisations serve together on many committees and
ad hoc meetings.

Liaison with farmers is mainly through the Agricultural and Horticul-
tural Advisory Councils serving England and Wales, and through the
Scottish Agricultural Improvement Council. These three councils are
composed mainly of practising farmers and growers. They review the
whole field of British agriculture, and suggest which are the most import-
ant problems which should be brought within the research programmes
and advisory activities of the government institutions. These Councils
provide a common meeting place for the Agricultural Departments,
AFRC, and the farmers, where they can exchange views on matters of
common interest (Gardner, 1970).

The Rothschild Report

The research policy of the Council led to a situation in which MAFF as
well as the farming sector, felt that the needs of agriculture were not
being adequately covered by research, and that much of the research
effort of the Council was irrelevant to these needs. In the late 1960s,
the Government commissioned a report from Lord Rothschild (Head
of the Central Policy Review Staff on Government research and develop-
ment) and sought advice, through the Council for Scientific Policy, on
the most effective arrangements for organising and supporting basic and
applied scientific research. As this situation is not exactly specific to the
United Kingdom, it is felt that a somewhat detailed discussion of the
report is justified.

The Report’s recommendations

The report submitted to the Government in 1971 (Rothschild & Dainton,
1971) is based on the principle that ‘applied R and D—that is R and D
with a practical application as its objective—must be done on a customer—
contractor basis. The customer says what he wants; the contractor does
it (if he can); and the customer pays’. In the case of agricultural research,
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the ‘customer’ is the Ministry of Agriculture, Fisheries and Food (MAFF)
and the ‘contractor’ is the Agricultural Research Council (ARS).

The ‘customer’ should make, with advice or on his own initiative, the
following decisions:

(a) that an R and D programme is needed to achieve a specific objec-
tive;

(b) how much can be spent on the programme;

(c) determine priorities between programmes.

The ‘contractor’ for agricultural research is the Research Council,
which should not have the right to reject contracts for research requested
by the MAFF without good reasons agreed with the latter.

Conversely, all contracts between the MAFF and the Council should,
without exception, be paid for by the former. For this purpose, part of
the funds provided by Government in the past directly to the Agricultural
Research Council, has been transferred to the Ministry to help meet
their needs for commissioned research.

An essential feature of this approach is that the Ministry should have
its own Central Scientific Staff, consisting of a Chief Scientist, supported
by a group of specialists, who are responsible for the scientific aspects
of departmental policy, and make possible the work in partnership with
their ‘contractor’, the Council.

In order to maintain some freedom to undertake research within the
Council, not immediately related to a specific programme of work, it
was proposed to allow a so-called ‘general research surcharge’ of about
10 per cent of the customers’ programmes, which is wholly at the discret-
ion of the Head of the Research Council. After considerable public
debate, the Government accepted the basic principles outlined above.

In brief, the main change proposed was a redefinition of the respective
responsibilities of the MAFF and the Council. In the past, the Agricul-
tural Research Council was responsible both for research policy and its
implementation and received its operating funds directly from Govern-
ment. In the new situation, the Ministry defines its requirements, and
therefore research policy, and has the means to pay for the execution
of this policy; the ARS advises on the feasibility of meeting these require-
ments and undertakes the work.

Joint planning of agricultural research
In order to implement the Government decisions, the Council, the
MAFF and the Department of Agriculture and Fisheries of Scotland
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(DAFS) agreed to set up a Joint Consultative Organisation to advise
them on programmes and priorities for government-financed research
and development in food and agriculture. The organisation consists of
Boards which advise the Council and the Departments, supported by
more specialised committees.

Five R & D Boards were appointed:

(i) Commodity Boards
Animals
Arable Crops and Forage
Horticulture

(ii) Special Subject Boards
Food Science and Technology
Engineering and Buildings.

The terms of reference of the Boards are as follows: ‘To keep under
review, with the help of specialist committees, the R & D needs of the
British agricultural and food industries and of the consumer; to consider
how far research findings have been successfully applied, in what fields
existing knowledge could be used more effectively and what new knowl-
edge should be sought; to assess and compare the Committee reports
from the component fields; to arrange their recommendations in order
of priority; to maintain liaison with other Boards; to report to the Ag-
ricultural Research Council and to the Agricultural Departments with
recommendations regarding the initiation of new work and the use,
continuation, modification or termination of existing work.’

Commodity Boards consider R & D requirements relating to the
production, processing and utilisation of each commodity, including,
where appropriate, their inputs.

The Special Subject Boards concern themselves with R & D require-
ments within their field for science and technologies generally relevant
to the work on commodities but not normally specific to any single
commodity. In addition, they may well be asked to provide advice to
the Commodity Boards to help with determining requirements for
specific commodities.

Each Board includes representatives of the several interests concerned
with R & D, namely those of the farming and food industries, of science
(including Directors of the research institutes), of policy, of the profess-
ional and technical services of the Departments, and of economics.

Each Board has set up a number of committees, whose membership
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is similar to that of the Boards, but with a stronger representation ot
scientists, who constitute approximately half the membership. Each com-
mittee reviews its own special area and reports to its Board. Each Board
then produces a composite annual report which is submitted to all three
sponsors: the Council, the MAFF and DAFS.

The Joint Consultative Organisation has an advisory and not an execu-
tive function; it has no allocated budgets which it can disburse.

A Project System was introduced to provide the committees with basic
information required for their work. In a computerised programme, all
the research in progress is described, providing administrative informa-
tion on the agricultural problem to which the project relates, and the
action being taken to investigate the problem. Concurrently, a project-
costing system was introduced which made it possible to evaluate the
potential contribution of each project, in relation to its costs, to national
needs. The programme also provides information on the current value
of production of the various sectors of the industry and their economic
prospects.

Subsequently, MAFF, DAFS and the Ministry of Agriculture in
Northern Ireland all decided to adopt the same project system. Con-
sequently almost all the agricultural research in the UK (except that at
the Universities) is now classified in the same manner, and the informa-
tion is available from one computer (Ulbricht, 1977).

The repercussions of the Rothschild reforms

When the ‘Rothschild era’ began, all the research councils affected were
deeply offended. A heated debate followed the publication of what one
eminent research worker called the ‘infamous report’. In this debate
three things were confused, according to Ulbricht (1977):

(a) whether scientists financed by government should be accountable
for what they do and have a responsibility to meet the needs of
the country;

(b) the application of the customer—contractor principle as a particular
means of achieving the accountability;

(c) the wider issue of science policy: how can scientists through their
research help to meet their country’s needs when the government
has no clearly defined long-term policy.

Very few scientists could reject the premise that they have the responsi-
bility to meet the country’s needs. The majority, however, rejected the
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principle of the customer—contractor relationship, and were unclear on
the subject of science policy.

The basic premise of the Rothschild Report—namely, the customer-
contractor principle—is now applied to most R & D funded by govern-
ment departments. This principle was reaffirmed in a 1987 White Paper
‘Civil Research and Development’ in response to the first report of the
House of Lords Select Committee on Science and Technology.

It should also be pointed out that in actual practice, the AFRC received
55 per cent of its budget in the form of contracts from the MAFF, and
45 per cent continued to come from the Department of Education and
Science.

This was a significant departure from the recommendations of the
Rothschild Report, thus allowing the Council to strike a balance between
its support for applied research and long-term strategic and fundamental
research (Ulbricht, 1977).

Evaluation of the reformst

In the early years, the influence of the new policy initiated by the
Rothschild Report was minimal. A note in Nature (1981) (beating a
retreat from Rothschild, Vol. 289, p. 2), asks why there has been so
little change in the patterns of AFRC’s work since 1972 and assumes
that the only reason is that MAFF’s influence was too remote.

However, as time passed, the influence of the ‘customers’ has increased
considerably, and reputedly, they are more satisfied than they were
before 1972. The ‘contractors’ would probably still prefer to have absol-
ute control over their funding, but a reasonable relationship between
MAFF and AFRC appears to have developed, in which the ‘contractors’
have a significant influence on the research programme by indicating
what science has to offer, and the ‘clients’ are satisfied that their problems
are being dealt with. For example, following major cuts in the budget,
the ‘clients’ had a very significant influence on how AFRC implemented
the cuts it faced.

Presently, the main criticism voiced by the researchers regarding the
‘new order’ is that the customer—contractor principle has led to an
increase in bureaucracy. The investment in additional administrative
manpower was, however, not entirely unjustified. There were serious

+This section, and those that follow, are based (unless otherwise stated) on
information kindly provided by the Chief Scientist of MAFF, Dr D.W.F. Shan-
non, and a former Chief Scientist, Dr G.W. Cooke. The opinions are those of

the author.
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weaknesses in the former administrative system which urgently required
reform. The system could give precise information regarding the budget
of a particular institute, but it would be in classical terms of staff costs,
equipment, inputs, building overheads, etc. It could not, however, pro-
vide information vital for research planning and programming. For exam-
ple, it was impossible to say what proportion of the total expenditure
was devoted to various commodities or to major research areas, or to
specific topics (Ulbricht, 1977). The Project System described above,
was introduced in order to correct these deficiencies in the system; such
amajor reform could not be carried out without additional manpower.

Present trends and future perspectives

The Government of the UK is becoming increasingly concerned with
the potential impact of R & D and whether it leads to a net benefit to
the economy. Also, the Common Agricultural Policy of the EEC and
the creation of surpluses of certain commodities have increased the need
for government influence on the orientation of research and determina-
tion of priorities.

In an era of overproduction, increase in output is no longer the prime
objective of agricultural research. There is an increasing concern with
the efficiency of production, the quality of agricultural products and
their use, and with the consequences of agricultural practices for the
environment. The strengthening of strategic research to open up new
possibilities and to meet contingencies became another important objec-
tive (AFRC, 1987).

These concerns, as well as the reductions in allocations for agricultural
research (about 25 per cent in real terms since 1984/85), have resulted
in a major review of agricultural research in the UK in recent years.
They have already led to major redundancies and early retirement among
research workers, and the closure of research facilities. The Council has
already lost 20 per cent of its staff, and the former 27 English and Welsh
Institutes have been reduced to eight, by closure, sale and consolidation
of the remainder.

These constraints have also led to a reappraisal of the Council’s re-
search programme and the efficiency with which it is being carried out.
In 1983, the Council published a Corporate Plan 1984/1988. The Plan
indicated areas of research which were, in the Council’s judgement,
under-supported, were in balance, or were considered to be over-sup-
ported. It set out plans for the changes needed to redress the imbalance.
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In particular, the Plan indicated that more resources should be allocated
to food research. The change of name of the Council (Agriculture and
Food Research Council) reflects the recognition that ‘more attention
needs to be given to the utilisation of agricultural output, and the role
of the food processing industry in this respect’ (AFRC, 1987).

The repercussions of budget cuts and policy changes are expected to
increase over the coming years. Government is seeking greater involve-
ment of the agricultural sector in R & D, both in the direction of research
and its share of the financial burden, wherever the industry can obtain
a direct benefit (Hayes, 1987).

This policy will result in further significant cuts in government funding
of agricultural research, and a reorientation of government funds to
strategic and basic research (the latter not necessarily to agriculture).

Naturally, this policy is not entirely to the liking of the farming sector,
as exemplified by a letter from a prominent farmer and landowner to
the Farmers’ Weekly (20 November 1987), in which he concludes: ‘There
is a limit to the financial support available from outside sources. This
subject must be well aired so that these reprehensible cuts can be reversed
by objective persuasion’ (Wilkinson, 1987).

In an editorial of the Farmers’ Weekly (1987, 107(19)), the Editor
writes of further expected reductions in the agricultural R & D budget:
“This would be like bleeding an ailing body that has only just survived
an acute haemorrhage. Exhortations for farmers and industry to take
up the slack are now starting to wear thin. Diversification into novel
enterprises, close and amicable liaison on environmental issues, means
that hard-pressed farmers will need all the R & D help they can get in
a changing world. The need and the challenge must not be ignored.
Otherwise British consumers as well as producers will be the losers.’

The justification for two parallel research systems

An important question, not only in the context of the particular case
history of agricultural research in Great Britain, but also of much wider
significance, is whether, in view of the cuts in the funds available for
agricultural research, there is objective justification to maintain the two
separate research frameworks of AFRC and MAFF.

The original reason for the establishment of the Research Councils
was to insulate research from political interference; apparently this was
avalid concern at the time. It can hardly be still considered valid following
the measures that have been taken to ensure that MAFF is able to have
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a major say on the way government funds allocated to research are used
by the AFRC.

The original intention that AFRC would be concerned with basic
research, whilst the MAFF research establishment would devote itself
to applied research has long since been invalidated by developments in
both institutions, and the kind of research carried out by AFRC, is, on
the whole, indistinguishable from that of MAFF.

It is true that the existing research system in the United Kingdom has
produced some of the best agricultural research in the world. The ques-
tion raised above refers only to the cost-effectiveness of a dual system,
with its inevitable overlapping and duplication of functions. This aspect
is particularly relevant at a time when significant reductions in research
funding are being made in many countries. This subject will be treated
in more detail in Chapter 3.

The Netherlands
HISTORICAL BACKGROUND

The first university in the Netherlands was established in 1575, and ever
since, the Dutch government has been committed to science (De Zeeuw,
1985).

The first agricultural experiment station in Holland was established
in 1877 at the Agricultural School in Wageningen. Within a very short
period, it became apparent that a far greater research effort was needed
in order to ensure agricultural progress. A decision was therefore taken
to increase agricultural research facilities. However, it was considered
undesirable to create a strong central research institute by expanding
the experiment station at Wageningen, and preference was given to
establishing experiment stations in each of the agricultural regions of
the country. Each of the experiment stations was subsequently split into
two separate departments, for basic research and routine research respec-
tively, each with its own personnel.

The next stage was a decision to establish, in Wageningen, specialised
institutes such as those for farm mechanisation, phytopathology, plant
breeding, etc.

In 1917, the agricultural school in Wageningen achieved college status.
The college was vested with the threefold responsibility for teaching,
research and extension in agriculture. This decision, however, was firmly
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opposed by the Senate and teaching staff of the faculty. Their objections
were:

(a) Concern with practical problems of agriculture would adversely
affect the scientific character of the college.

(b) The professors in charge of the research institutes would have to
devote too much of their time to extension work.

(c) The professors would not have sufficient freedom in the choice
of subjects for research.

And so, the first attempt in Europe to achieve the integration of educa-
tion, research and extension died before birth.

Government was not alone in its awareness of the importance of
agricultural research (and extension) for progress in agriculture. In the
1930s, the farmers’ organisations began setting up their own applied
research facilities, for example in sugar beet production and in animal
nutrition (Zuurbier, 1983).

It was during the period 1945-60 that the research system in the
Netherlands marked its major development; the establishment of numer-
ous research institutions constituted a joint endeavour by the authorities
and the agricultural sector. The system that was established during this
period has remained largely unchanged since then (Zuurbier, 1984).

COMPONENTS OF THE NATIONAL RESEARCH SYSTEM

Agricultural research is carried out in the Netherlands under the aegis
of the Ministry of Agriculture and Fisheries (MAF), the Agricultural
Council TNO, and various other research councils, several universities,
jointly by government and farmers’ organisations and by the private
sector.

The MAF runs 34 research institutes and experiment stations. In
addition, MAF participates in the financing of Regional Research
Centres.

The National Council for Applied Agricultural Research TNO main-
tains 32 research establishments in co-operation with MAF. The research
of the TNO institutes is mostly oriented to topics such as processing of
agricultural products; biological, biochemical and chemical products,
nutrition and health.

The TNO institutes are partly dependent on contract research, for
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clients who pay for the services provided. Government contributes about
85 per cent of the budgets of these institutes (Zuurbier, 1983).

Joint government and crop associations’ experiment stations

The crop associations are groups in which the farmers’ organisations,
the industrial and the commercial interests concerned with a specific
crop or group of crops are represented. A member of the Extension
Service, and occasionally an expert from the University, are co-opted
into the Boards of each of these associations (Van Lennep, 1958).

The crop associations raise funds for research projects in which they
are most directly interested. Farmers have to pay a special levy for this
purpose. The government matches these funds on a fifty-fifty basis.

The stations are governed by Boards comprising representatives of
the farming community and the Ministry; the farmers exercise a decisive
influence on the stations’ research programmes (De Zeeuw, 1985).

The Experiment Stations are usually situated in a main area of the
crop production with which they are concerned. They are commodity
or farming-type oriented, and deal with specific aspects of a certain
branch or sector of agriculture (Van de Zaag, 1985).

The crop associations also fulfil an advisory role, by indicating the
problems they consider require urgent attention. These proposals are
submitted for consideration to the appropriate branch of the National
Council for Applied Agricultural Research; they are then forwarded,
with appropriate comments, to the National Council, which decides on
the relative allocation to be made to each of its branches, within the
framework of the budget approved by the MAF. The detailed proposals
are also subject to approval by the Minister of Agriculture and Fisheries.

The regional research centres

A number of regional experiment farms have been established for loca-
tion-specific, commodity-oriented research; 12 for crop production, 27
for horticulture, five for cattle, two for swine, and three for poultry
management.

Other government institutions and services
These, such as the National Service for the Ijselmeer Polders and the

National Institute for the Management of Natural Resources, carry out
research relevant to their specialised activities.
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The universities

The Agricultural University at Wageningen maintains 22 institutes and
laboratories that are concerned mainly with fundamental research, but
often staff members engage in applied research. These units are headed
by professors of the University, who have complete freedom in the
choice of their research projects. The Agricultural University is an auto-
nomous body, formally responsible to the Minister of Agriculture and
Fisheries, and fully financed by MAF.

Research results that need further work at farm level, are transmitted
to the appropriate specialists working at the experiment farms of the
research stations, at the regional experiment farms, or on commercial
farms, depending on the nature of the problem. Research results relevant
to merchants and processors, are usually introduced to these branches
after validation by the Institute for Research on Storage and Processing
of Agricultural Produce (Van de Zaag, 1985).

Other universities in the Netherlands, which are responsible to the
Ministry of Education and Science, carry out research of relevance to
agriculture. The most important contribution is made by the Faculty of
Veterinary Science at the National University of Utrecht.

RESEARCH POLICY

‘The Netherlands never has had an independent agricultural research
policy, and it is my sincere hope that my country will stay in this blessed
state as long as the sea level allows us to exist’ (De Zeeuw, 1985). While
this statement is fairly indicative of the allergy of Dutch scientists to
anything like a dictated policy, nevertheless, national science policy is
determined by a number of bodies, subject to government approval
(OECD, 1965):

1. The Advisory Council for Science Policy, which advises the Coun-
cil of Ministers on general science policy;

2. The Royal Academy of Sciences;

3. The Central Council for Fundamental Scientific Research (ZWO);

4. The Academic Council, which represents all the universities in

the Netherlands;

The Council of Nuclear Energy; and

6. The Central Council for Applied Scientific Research (TNO).

b
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The last mentioned consists of five branch organisations: The National
Council for Food Research TNO; the National Council for Health Re-
search TNO; the National Council for Defence Research TNO; the
National Council for Industrial Research TNO; and the National Council
for Applied Agricultural Research TNO. Any agricultural research car-
ried out by the first four branch organisations is supervised by the del-
egate of the National Council for Applied Agricultural Research on the
Board of the Central Council for Applied Scientific Research TNO.
The Advisory Council for Science Policy advises the Council of Minis-
ters on the division of the science budget, pointing out its weaknesses,
and proposing new developments. The Council is independent, and does
not act as a spokesman for the scientific community (De Zeeuw, 1985).
The Minister of Agriculture is directly responsible for the research
carried out by the National Council for Applied Agricultural Research;
the departments of the Ministry of Agriculture; and the Agricultural
University of Wageningen. He has no direct responsibility for research
of relevance to agriculture as carried out by all other universities, the
six councils mentioned previously, and their branch organisations, with
the exception of the National Council for Applied Agricultural Research.
The Minister has to account for his policy to Parliament, which also
influences research policy. Since the decrease in the number of farmers
in the Netherlands, the agricultural vote has lost in importance.
Nevertheless, the farm lobby is still very effective, and has been able
to prevent disproportionate reductions in the agricultural budget (Van
de Zaag, 1985).
In the MAF, a special department is concerned with research and
extension, and one of its subdivisions is responsible for co-ordination.

THE NATIONAL COUNCIL FOR AGRICULTURAL RESEARCH
(NRLO)

The Council is an independent advisory body, based on voluntary par-
ticipation by MAF, the Veterinary Institute of the National University,
TNO and farmers’ organisations. NRLO serves as a meeting ground for
government, science and the clients of science, namely: the farming
community, agribusiness, and the bodies concerned with environmental
protection (De Zeeuw, 1985).

The objective of this federation is to ensure the optimal use of available
resources for agricultural research.
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The structure of NRLO comprises (Zuurbier, 1983):

(a) Departments whose functions are to determine priorities for re-
search and monitor co-ordination. There are departments for
Natural Resources and Landscape Management, Plant Produc-
tion, Animal Production, Processing and Marketing, Agriculture
and Society.

(b) Programme Advisory Committee: Professional farmers’ organisa-
tions have established commodity committees which collate and
integrate the problems and requests of the farming community,
and thereby influence the choice of research projects. Extension
workers, agricultural entrepreneurs and researchers participate
in this work.

(c) Co-ordination Committees consider research priorities and pro-
pose to whom the projects should be assigned.

(d) ‘Contact’ Committees and Working Groups initiate meetings bet-
ween research workers for the exchange of information and evalu-
ation of research results.

(e) Study Committees undertake in-depth studies of specific aspects
of agricultural research.

Every five years, the Council advises the MAF on the reprogramming
of agricultural research in general.

The Regional Research Centres also have a procedure for research
policy and programming. Annually, the researchers at the centres review
the demands for research made by the staffs of the various experiment
stations, the farmers of their respective regions, and the Board members
of the Centre. From these requests, a list of research proposals is com-
piled and submitted to a special committee which determines priorities,
after discussion with the interested parties: MAF, extension workers,
researchers and farmers. A country-wide programme is then drawn up
on a regional basis and submitted for approval to the governing boards
of the regional centres.

FUNDAMENTAL AND APPLIED RESEARCH

The basic tenet of agricultural research in the Netherlands is that the
Dutch agricultural research establishment limits itself in the choice of
research subjects to those which cannot be left to others (De Zeeuw,
1985):
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® It does not duplicate research and development carried out by the
private sector.

® Only limited funds are earmarked for subjects that cannot be
applied at the farm level within a period of 10-15 years.

Originally it was assumed that each component of the research system
would undertake research of a specific nature, as follows (Zuurbier,
1983):

Fundamental Research—Universities and Colleges

Applied Research —The Research Institutes of MAF and TNO

Management Research—The Regional Experiment Centres and
Experiment Stations.

The private sector forms a category apart, engaging in fundamental,
applied and development research.

In the course of time, these distinctions between the kind of research
carried out by the universities, institutes and regional centres have be-
come increasingly blurred.

RESEARCH PROGRAMMING AND PLANNING

Every institute has a Board of Supervisors, consisting of representatives
of the universities, of other research institutes, of the MAF, and of the
farmers’ organisations. The Boards are supposed to approve and super-
vise research programmes; this role is, however, increasingly taken over
by the MAF, which holds the purse-strings, reducing the function of the
Boards to a purely advisory role.

At the Agricultural Experiment Stations, half the members of the
Boards of Supervisors represent the farmers’ organisations, and influence
of the latter on the research programmes is significant, in contrast to
their limited impact on the research programmes of the institutes. They
have practically no influence on university research (Van Diest, A.,
pers. comm. 1988).

A Five-Year Agricultural Research Plan (Meerjarenvisie
Landbouwkundig Onderzoek)

This Plan has been adopted in the Netherlands, for preparing an outline
of the orientation of agricultural research for five years ahead, against
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a backdrop of social requirements and problems, as well as scientific
developments and available research capacity. The Research Project
Administration and Information System provides an important source
of data and other information for preparing the Plan. The Programme
Advisory Committees, together with professional associations and re-
search institutions are involved in providing information and indicating
overall orientation and priorities; the Co-ordination Committees provide
information on the research potentials.

The departments of NRLO then prepare a development plan, based
on the information, ideas, and proposals of the Programme Advisory
Committees, the Co-ordination Committees and the research manage-
ment participants. A comprehensive research plan for a five-year period
is then finalised by the NRLO (Zuurbier, 1983).

CO-ORDINATION OF RESEARCH

Co-ordination between agricultural research and other scientific activities
is the responsibility of the Minister of Science and Education, who is
responsible for the quality of the Dutch scientific effort in general.
The co-ordination task has proven to be very difficult, if not imposs-
ible. De Zeeuw (1985) ascribes this difficulty to ‘the Dutch character
being what it is, means that everyone does not like integrated or overall
approaches’. A more convincing explanation for the difficulties of co-
ordination, at all levels, is another statement by the same author: ‘our
research institutions, our agricultural experiment stations, our agricul-
tural university, are all incorporated in an extensive network of formal
and informal connections. This network is so closely knit, and the flow
of information through itis so intricate, that it really defies description’.
With a complex and fragmented research system as the one that has
evolved in the Netherlands, one could hardly expect co-ordination to
be other than difficult. This is compounded by the lack of formal linkages
between agricultural research institutes which function under the aegis
of the Directorate for Agricultural Research and the University Insti-
tutes. In many cases, staff members co-operate with the former, but
only on a mutually voluntary basis (Van Diest, A., 1988 pers. comm.).
One formal linkage between University and MAF institutes is that post-
graduate students can be trained at the institutes, but only in conducting
research. Staff members of the institutes can be appointed as part-time
professors at the University (Van Diest, A., 1988 pers. comm.).
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Small wonder that much thought and effort have been devoted in the
Netherlands to the development of an effective method for the co-ordi-
nation and direction of the national research effort. Various solutions
were tried and subsequently abandoned.

De Zeeuw (1985) comes to the conclusion that basically, policy de-
cisions in agricultural research originate in informal linkages at the per-
sonal and small-group level. The decision in statu nescendi, as you might
call it, then spreads around, gains support, and in the end is formalised
by those that are formally responsible.

RESEARCH OBJECTIVES

Far more emphasis is now being given to environmental problems and
the quality of agricultural produce. The trend is towards a technology
based on a relatively low input of agro-chemicals to avoid further rises
in overproduction in the EC, but high enough to guarantee a reasonable
income for the farmer. Of particular importance is a reduction in the
present level of pollution of soil, water, and the atmosphere (Van Diest,
A., 1988, pers. comm.).

RESEARCH FUNDING

Since the 1970s, the Dutch science budget has been in a steady decline.
‘Once ranked among the big spenders in the science league, the Dutch
science budget is now among the lowest in the industrial world’ (De
Zeeuw, 1985). Naturally, the budget for agricultural research has also
been affected, and is expected to diminish by 10 per cent in the late 1980s.

The total amount allocated to 100 agricultural institutes, experiment
stations and agricultural university departments in 1986 was 375 million
guilders, representing 0-04 per cent of the gross value of agricultural
produce (Van Diest, A., 1988, pers. comm.).

The Directorate of Agricultural Research (DAR) receives its funds
from MAF, and distributes them among the research institutes under
its aegis. The Agricultural University is also funded by MAF, but directly,
and not through DAR.

A process of ‘privatisation’ of agricultural research is being im-
plemented gradually, whereby the farmers’ organisations and industries
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will have to pay more for the research they request (Van Diest, A.,
1988, pers. comm.).

FACTORS FOR THE SUCCESS OF THE DUTCH NARS

The farmers

The economic success of Dutch agriculture is largely due to the following
characteristics of the Dutch farmer (De Zeeuw, 1985):

a strong desire to be independent, to produce more, to lower costs
of production, and to improve the quality of his produce;

a keen sense for consumer demand, and the ability to react quickly
to changes in the market;

a readiness to adopt innovations: ‘the farmers almost literally pull
preliminary results out of the scientists’ hands’;

a marked will and ability to co-operate. Farmers’ organisations are
powerful, and are able to bring considerable pressure on
government;

skill in farm management, resuiting from excellent professional
training in many kinds of agricultural schools.

The research and extension workers

The impact of these workers on agriculture is due to the following factors:

the full participation of research workers, extension workers and
the farmers, at all levels, in deciding on the problems to be in-
vestigated;

the high degree of decentralisation in the decision-making process
for research and extension, thereby avoiding top-down instructions
on what should be undertaken;

a social climate, in which research workers are interested in assuring
that the results of their work are applied by the farmers, and exten-
sion workers are motivated to transfer relevant results of research
to their ‘clients’.

With such a farming sector, a committed and highly competent re-
search establishment and extension service, and strong government
support, agricultural research has been highly effective.
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RECAPITULATION

The major characteristics of agricultural research in the Netherlands
are: a very complex and diffuse national system of research; the need
to invest considerable efforts in co-ordination; informal linkages between
researchers at the personal level; the practical orientation of much of
the research and its validation before diffusion; the considerable influ-
ence of the farming sector on the orientation of research.

Belgium (Lecomte, R., 1988, pers. comm.)
STRUCTURE OF THE NARS

In Belgium, the entire responsibility for public-funded agricultural re-
search is vested in the Ministry of Agriculture. A special Department
in the Ministry—Administration of Agronomic Research-—headed by a
Director General is in charge of overall administration of the agricultural
research establishment.

Research institutions

The Ministry maintains seven scientific institutions:

The Agronomic Research Centre of Gembloux (for French-speaking
Wallonia)

The Agronomic Research Centre of Ghent (for Flemish-speaking
Flanders)

The National Institute for Veterinary Research

The Institute for Agricultural Economy

The Forestry Research Station

The Institute for Chemical Research

The National Botanical Gardens.

Each institution has its own Scientific Council whose main functions
are the preparation of the annual research programme and the appoint-
ment of the leadership of the institute. The scientific administration of
each institute is completely independent in the implementation of its
research programme, subject to its prior approval by the Ministry.
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Staff

The total of research workers of the seven institutions is 235 permanent
staff, and another 90 scientists are employed under contract for limited-
time projects.

Openings in the research service are announced in the Official Journal;
candidates are interviewed in each institution by a jury of six persons
of whom three are Professors representing the Faculties of Agronomy
and of Veterinary Science. The candidates approved by the jury are
appointed for a probationary period of two years, which can be renewed
twice, subject to approval by the jury. After a maximum of six years
they are appointed as Assistants. They can be promoted to the next
grade (First Assistant) if they present a PhD thesis. After 10 years of
service, they can be promoted to a higher grade, subject to the approval
of the Minister.

Three special grades are reserved for scientific management functions:
Head of Section, Director of Station, and Head of Institute, respectively.

Salaries of research personnel are more favourable than those of other
public servants, and are comparable to those of the scientific and teaching
personnel of the Universities.

Funding

The major source of funds for research is provided from the budget of
the Ministry of Agriculture. In 1987 the allocation for agricultural re-
search amounted to a little over 1-5 million B.Fr. Since 1977, research
allocations have shown a steady decline in real terms, amounting to
about 10 per cent for the decade, in line with the austerity policy of
government.

Additional sources of funding for research are provided by regional
or provincial authorities, the private sector, the OECD, the World Bank,
and the International Agency for Atomic Energy. These funds vary from
year to year and are assigned to specific projects.

RESEARCH POLICY AND OBJECTIVES
Consultative Committee for Scientific Research in Agriculture

This committee was reactivated in 1984, and comprises representatives
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of the farmers’ associations, the Faculties of Agronomy and of Veterinary
Science, the Ministry of Agriculture, the Administration of Scientific
Policy, the Institute for the Encouragement of Research, the National
Fund for Research, the Scientific Institutions of the Ministry of Agricul-
ture, and the Federation of Industries. The chairman is the Secretary-
General of the Ministry of Agriculture.

The Consultative Committee advises the Minister of Agriculture on
the overall objectives of agricultural research and its priorities.

Research objectives and priorities

The major objectives of agricultural research in Belgium have evolved
considerably in the course of the last decade, under the influence of
economic, social and scientific developments.

Among these factors, are the decisions taken by the Common Market
in relation to prices of agricultural commodities, and the financing of
the Common Agricultural Policy. These decisions have resulted in a
reorientation of research objectives from increasing yields, to optimisa-
tion of economic production in farming systems.

The major social factor influencing research orientation is the steady
decline in the number of farms, and the concomitant increase in the size
of the remaining enterprises.

Major developments in biological and chemical sciences have enabled
important new applications in agricultural research: in-vitro tissue cul-
ture, genetic engineering, cloning, etc., are being used in numerous
research projects.

The principal priorities in agricultural research, as determined by the
Consultative Committee for 1986 are:

® Research on plant physiology and genetics, and animal breeding
based on new techniques of biotechnology and other advanced
techniques.

® Research aimed at obtaining new, high-value non-food products,
using products, by-products or residues of agricultural production
and fisheries.

® Research aimed at promoting the production of commodities that
are not in oversupply.

® Research on reducing the costs of production in all sectors, by
limiting the use of agrochemicals whilst maintaining soil fertility,
improving the agriculture—environment relationship, and reducing
toxic residues on products.
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® Research on the protection of soils, crops and forests against acid
rain.

® Socio-economic and biological research in maritime fisheries.

® Study of hydrological resources.

RELATIONS WITH FACULTIES OF AGRICULTURE

There is no formal relationship between the research institutions and
the Faculties of Agriculture. Informal relations are very strong in some
cases, and less so in others, depending mainly on the personal relation-
ships between the leaders of the respective institutions.

The only formal link between faculties and research institutes, is the
possibility for graduate and postgraduate students to carry out their
research theses at one or other research institution.

In a few cases, faculty and institution staff co-operate on certain
research projects; these linkages are entirely spontaneous and based on
personal relations.

LINKAGES WITH THE EXTENSION SERVICE

Research results are regularly diffused by the Extension Service. Meet-
ings between research and extension workers are organised on a regular
basis by the research institutions; conversely, the Extension Service
carries out field experiments in collaboration with research workers in
planning, implementation and evaluation.

In each research institution, certain senior research workers assume
responsibility for liaison with the extension service.

INSTITUTE FOR ENCOURAGEMENT OF SCIENTIFIC
RESEARCH IN INDUSTRY AND AGRICULTURE (IRSIA)

IRSTA was established immediately after World War 1I, in order to
promote research in important areas by subsidising limited-term contract
research. The major beneficiaries of these subsidies, in the field of ag-
ricultural research, are the Faculties of Agronomy, the Universities,
private-sector research institutions and certain provincial and local
research-development institutions.
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PRIVATE SECTOR RESEARCH

Independently of the Ministry of Agriculture and IRSIA, a significant
amount of research is carried out by industrial sectors concerned with
plant protection, agricultural machinery and food processing.

Switzerland
THE FEDERAL STRUCTURE OF AGRICULTURAL RESEARCH

The basic structure of agricultural research in Switzerland has not
changed markedly in the course of the last half-century; however, the
roles and competences of the several federal agronomic research insti-
tutes have been defined by an ordinance promulgated in 1975; the infor-
mation that follows is based on this ordinance (Conseil Fédéral Suisse,
1975).

There are seven federal agronomic research stations, all under the
jurisdiction of the Division of Agriculture of the Federal Department
of Public Economy. Two of these stations are multi-disciplinary, and
have regional vocations. Their respective locations are: Changins for
French-speaking regions and Haut-Valois; and Zurich-Reckenholz for
the German (excepting Haut-Valois), Italian and Romanche speaking
regions.

The other federal stations are: (a) commodity-oriented—Animal
Husbandry, Dairy Products, Horticulture; (b) cross-commodity—
Agricultural Economy and Engineering; Agricultural Chemistry and
Environmental Hygiene.

The federal stations have been established in different locations;
all have responsibility for research, extension and certain regulatory
services.

Consultative committees
The Division of Agriculture has established two consultative committees:
The Committee for Agronomic Research comprising representatives

from the Universities and the Polytechnic Schools. The Directors of the
stations participate in the deliberations as experts.
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The Committee for Agronomic Research Stations comprising farmers,
representatives of agricultural associations and of the food industry.
They advise on the research programmes in progress, which are approved
for four years.

Conference of Station Directors

This conference comprises all the Directors of the Federal Research
Stations and is chaired by the Director of the Federal Division of Agricul-
ture. The conference meets at regular intervals to discuss the problems
and the tasks of their stations and possible avenues of collaboration.

It is of interest to note that there is no common framework for delib-
erations between academia, the clients of research, and those responsible
for research implementation, each group meeting separately.

RESEARCH OBJECTIVES

After World War II, agricultural policy in Switzerland was addressed
to increasing agricultural production in all commodities. This policy was
translated into the research objectives of breeding high-yielding varieties,
achieving effective control of pests and diseases and the development
of efficient management practices. Agriculture became fully mechanised,
and farm management highly efficient.

The increased production resulting from these developments was at
first easily absorbed by a rapidly increasing population, with considerable
purchasing power. However, problems of excess production eventually
appeared, and became progressively more acute in the 1970s. It became
necessary to limit production in certain commodities, in particular animal
products.

Concurrently, public concern has increased regarding ecology in gen-
eral, and protection of the environment in particular. These concerns
have influenced