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Rise and fall

The vicissitudes of Spanish science and
technology policy: coordination and leadership

Luis Sanz-Menéndez, Emilio Muioz and Clara E Garcia

S&T were low priorities in Spain until the mid-
70s. The socialist government, aided by S&T
policies elsewhere and the emerging policy entre-
preneurs, made reforms to better co-ordinate
public S&T. Institutional weaknesses were an
obstacle, initially masked by strong leadership,
policy entrepreneurs, reduced bureaucratic
powers, and poor representation of some groups.
Now, most mechanisms of public S&T co-
ordination have gone, with changes in the Inter-
ministerial Commission (CICYT) and elsewhere.
Power has returned to the departmental bureau-
cracies, and again science has low status.

Restricted access to policy making, weak

leadership, financial constraints, and emphasis
on the private sector, are all reducing the stability
of Spain’s S&T system.
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N THE PAST TEN YEARS, Spain has faced
Ia modernisation process following a complex

democratic transition, and a major change! in-
volving a more European approach to structures
and behaviour. To modernise meant to measure
itself by European standards and to enter Euro-
pean institutions. Since 1982 a socialist govern-
ment has ruled Spain and, in 1985, Spain joined the
European Community. Science and new technol-
ogy were at the forefront of the political concerns
of the early socialist governments,? in contrast to
the previous Franco regime or to the government
of the Unién del Centro Democrético.’?

This article is about science and technology in
the broad process of modernisation and change
supported by the Spanish socialist government.
That government brought about a quantitative and
qualitative change in Spain S&T, although the
momentum has declined recently.

This study analyses the public policy-making
process for S&T in Spain. It accepts that there is a
place for such policy. as reflected in both neo-
classic® and evolutionist’ economics. emphasises
the public initiatives which come from S&T
policies, their definition, their implementation, the
position and the role of responsible bodies in gov-
ernment, their efficacy and efficiency.

Our approach is mostly comparative, using the
experience of other western countries, the USA in
particular, and the aim is to understand the fea-
tures that determine the outcomes of such policies.

This is not an analysis of the present situation,
or the role of science and technology in the
economy.?

For many years, public S&T policies in general
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have meant? the deliberate efforts of the political
authorities to influence the direction and speed of
the development of scientific and technical knowl-
edge. They have used a series of promotional in-
itiatives, financial resources, and administrative
mechanisms. Some of these started as policies for
science which progressed into policies for technol-
ogy and, later, for innovation.” This evolution ex-
plains why our definitions of science and of
technology policies are generic, and often
interchangeable.

In the mid-1980s a ‘reform’ of the S&T system
was initiated in Spain through the framework of a
new law and a national R&D plan.”) The aim was
to guarantee a working R&D structure and greater
rationality in public action. Spain was attempting,
two decades later than its neighbours, to push
forward with new S&T policies. These were strong-
ly supported, and given financial and other
resources.

When we talk of the Spanish approach to Eu-
rope, we have in mind something like a rough
standardisation or harmonisation of the region’s
S&T policies, as well as of implementation and
management procedures, and of the institutions
responsible for them, along with their position and
rolein government. Elsewhere' we have suggested
that Spanish S&T policies. illustrate the inter-
national diffusion of public policies—or, at least, the
diffusion of the ‘rationale’ for S&T policies, the
instruments being adapted to national needs.

In spite of the excitement generated by the re-
forms of the mid-80s amongst the Spanish political
classes, our provisional assessment is not too fa-
vourable. Those initiatives have been abandoned,
S&T policy has lost its momentum, and the ap-
proach towards Europe has slowed greatly.

Thus our general thesis is that there is an imbal-
ance, a permanent lagging behind of public initia-
tive by the Spanish government, in matters
scientific and technological, in comparison to more
developed countries. Within this general diag-
nosis,” a specific problem is the co-ordination of
the different types of state initiative.?

The standing of science in the Spanish govern-
ment is again reminiscent of that in many under-
developed countries.” This involves, firstly, a
notable lack of co-ordination of public initiatives
in S&T independent of government Treasury
funding and, secondly, the poor political and
administrative standards of the body responsible
for S&T policies.?

Problems of co-ordination

Observers of S&T policy have noted several stages
in its development, and few resist the temptation
to develop their own interpretations. It is com-
monly recognised’ that, although relations be-
tween science and power have been around since
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The military and organisational
success of the mobilisation of efforts,
planning and co-ordinated action of
the Manhattan project pointed to the
potential of the science-state alliance,
at least from the perspective of the
aims of the major powers

time immemorial, they have been transformed
since the Second World War.

Until the end of the 1930s, public support for
research was not seen as utilitarian; scientists and
institutions were allowed to determine their own
priorities and programmes. Scientists were gener-
ally regarded as men in search of truth, seeking the
advancement of knowledge; and it was felt that, for
this reason, science should be supported. It was not
yet overly expensive.

The 1940s atomic bomb Manhattan Project was
a significant event which underlined a change in
the way scientific priorities were understood.'” The
military and organisational success of this mobili-
sation of effort, planning, and co-ordination,
pointed to the potential of the science-state al-
liance, at least from the perspective of the aims of
the major powers.

Science in the US government

In mid-1944 President Roosevelt had asked V
Bush to prepare areport on science-state collabor-
ation, and apply it to peacetime. The report,
Science, the Endless Frontier,® is considered the
explicit point of departure of a ‘civil’ science policy.
It pointed out that governments should be aware
of their responsibilities towards R&D, it sought
public support for research and for “the promotion
of a national policy for scientific research and edu-
cation”. It called for the establishment of a Nation-
al Science Foundation (NSF).®

The Congressional approval of the National
Science Foundation Act came about in 1950,
though not without a long debate, including a veto
of the text by President Truman in 1947, The NSF
emerged with the function of the general formula-
tion of public policy, and to “evaluate scientific
research promoted by the federal agencies”. It
could be assumed from the debate that NSF could
take up the task of co-ordinating government ac-
tivity in scientific research, and adopt the role of
scientific advisor to the President.

However, after several frustrated attempts to
make the agency an cffective co-ordinating body,
the NSF gave up its co-ordinating powers in 1957.%
The problem was that it had interests in R&D
similar to other agencies in the American govern-
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ment, and it lacked the authority to supervise rele-
vant activities of other departments and agencies,
and to offer political advice at a high level.

The debate on co-ordination re-emerged in the
USA in 1957, after the Soviet success with Sputnik.
Eisenhower named a Special Assistant for Science
and Technology, and placed the Science Advisory
Committee in direct line to the Presidency. But it
was in Congress that the proposal for the creation
of a US Department of Science was put forward.

Senator Hubert Humphrey defended the estab-
lishment of a body which would include all the
branches of scientific research of the numerous
existing governmental agencies. The Secretary of
the Department, with Cabinet status, could give
greater national importance to science, avoid du-
plication, and become a link between Congress and
the President in these matters.

The basic problem? was that, despite its
co-ordinating powers, it would not reach out to the
R&D activities of sector-orientated departments.
In the opinion of the experts, this would have led
the Secretary of Science to compete, as opposed to
co-ordinate, with his Cabinet colleagues for
resources.

Don K Price? made an assessment of the prob-
lems which this proposal entailed within the
American system of fragmented sovereignty. A
solution which left much R&D outside the scope
of the new Department was doomed to failure,
given that it could not easily co-ordinate while
competing for public funds for research.?

The opposition to the proposed Department
was led by the AAAS (American Association for
the Advancement of Science) but, in general, it was
rooted in scientists’ dislike of centralisation and a
“profound number of administrative and political
principles”.* Owing to an alliance between scien-
tists and programme administrators in existing
agencies, the proposal was defeated. Public
policies were spread out under the supervision of

administrators and leaders of public research

agencies.

Thus for many years, despite the existence of
many research priorities set up by agencies or by
government departments, US scientists have been
opposed to centralised co-ordination. Laissez-faire
was the dominant ideology; money was available to
science to use largely as it wished. The situation has
survived, and the USA is representative of a system
in which there is a lack of co-ordination of science,
technology and innovation policies.

Diffusion of science policy

The rest of the western world generally followed a
quite different path. The appearance of science on
government agendas was generally brought about
through a process of information diffusion, facili-
tated by agencies specialising in international co-
operation, like OECD or UNESCO.
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The need for co-operation, and to speed up the
interchange of experiences and information
among nations, partially explains why OECD was
able to act as a catalyst in the international debate
onseveral specific problems of science policy.% On
the other hand, this relevance of science policy was
not independent of the expansion and greater so-
cial strength of research and academic groups in
member countries.?”’

In 1961, the General Secretariat of OECD pro-
posed to establish an ad hoc Advice Group in
Science Policy. It produced a report entitled
Science and the Policies of Governments. The Im-
plications of Science and Technology for National
and International Affairs. But the quantum leap
came about on 3-4 October 1963, when the minis-
ters responsible for science in 22 countries met in
Paris. At this time, very few nations had explicit
science policies or mechanisms for its co-
ordination. In the next ministerial meeting, two
years later, the situation had changed drastically,
and most western states had institutions specialis-
ing in science policy.

Despite the formality and negotiation which al-
ways characterises these meetings, there were two
clear positions held amongst the nations rep-
resented concerning how science policies should
be presented. In the final conclusions, apart from
safeguarding the basic freedom of scientific re-
search, it was recognised that “institutions and
procedures to complete these tasks will vary from
one country to another”.

In the summary of the meeting,? differences of
attitude on the question of co-ordination amongst
the most important countries can be observed. The
French and German representatives supported a
differentiated budget for science, for its symbolic
value and as an effective instrument of co-
ordination. This was opposed by the representa-
tives of the USA, who claimed that research should
depend on the aims of existing agencies, and that
the science budget was nothing more than an ag-
gregate of these agencies’ budgets. On institutions
being responsible for science policy, Germany
emphasised the usefulness of having a general
nationally-based co-ordinating structure, as
opposed to the position of the US use of advice and
support committees.

Spain was represented by the then Minister of
Education, Manuel Lora Tamayo and, judging by
later decisions, the Spanish position was closer to
that held by the USA. This attitude is not surpris-
ing, given that the Spanish political regime of those
times was trying to open up to the outside world
with the support of the USA.

From a more formal perspective, the impact of
the meeting on the non-existent ‘Spanish science
policy’ could be discerned in the financial fund®
run by CAICYT.® This encouraged all matters
related to science to be made more relevant, and
this was particularly so after the OECD report on
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science policies in Spain in 1971, in which the
resources assigned for S&T were assessed as very
few.

While in most of the western world, R&D and
the development and consolidation of science
policies were moving forward at a fair pace, given
continuous increases in financial support, the situ-
ation in Spain was one of stagnation.® This was
only to be expected given the anti-Franco charac-

ter of the universities and the few public research

centres.® It is not surprising that the attitude of the
authorities was not very favourable towards
science.

Democratic transition

During the 1970s, several changes came about in
the ‘blind’ support which S&T had previously en-
joyed in many countries. Two new ideas arose:
technology assessment, and the evaluation of re-
search results and of S&T policies. However, in
Spain, neither during the democratic transition of
the late 1970s nor during the launch of the
science/technology system reform process, did
these new concerns draw sufficient attention.®

Analysts of Spain in the 1970s agree that the
circumstances brought about by the political legacy
of Franco and by the difficulties of the democratic
transition and the international economic crisis
were exceptional and cumulative.® The style of
Franco;s public policy® and the bureaucracy which
survived the Civil War, although somewhat rejuve-
nated by the new technocracy of the Opus Dei, did
not help the consideration of science policy as a
government priority.

The temporary abandonment of scientific mat-
ters in Spain was caused by the central concerns of
the democratic transition itself. The absence of any
reference? to scientific and technological research
in the Pactos de la Moncloa® is a very significant
indication of Spanish political priorities at the end
of the 1970s.

From 1976 onwards, economic recovery re-
mained the focus for the Centrist (UCD) govern-
ment, which concentrated on urgent matters which
required considerable resources and effort (apart
from the political and constitutional stability which

During the transition to democracy
science and technology policy in
Spain had to take a back seat so that
the government could concentrate on
the matters of urgency such as
inflation, industrial renewal and
unemployment
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was necessary), such as inflation, industrial re-
newal, and unemployment. Thus, the seriousness
of the economic crisis was also a factor in the
temporary abandonment of science policy during
these years.

However, some progress was made. For
example, following an initiative of the World Bank
in 1978, the Centre for Industrial Technology De-
velopment (CDTI) was established. But in general,
science policy had had very little impact, given the
internal instability of the governing party.

A Ministry of Universities and Research was
established, but it did not survive for long. In a
subsequent ministerial crisis, it was put under the
Ministry of Education and Science. The last cen-
trist government (with Mayor Zaragoza as Minis-
ter of Education) before the socialists came to
office, had proposed a Law for Scientific and Tech-
nological Research. This had been an aim of sev-
eral previous initiatives, and it finally come to the
fore in June 1982, but it was not ratified by parlia-
ment before its dissolution.

Appearance of S&T policy

Science had-to wait until the arrival of the first
socialist government, towards the end of 1982,
before a systematic plan of action could be im-
plemented. In the mid-1980s a wide-ranging re-
form of the science/technology system, and the
normative framework within which it operated,
was underway with the parliamentary debate on
the “Science Law’ (Law 13/86 for the Promotion
and General Co-ordination of Scientific and Tech-
nical Research) and the preparations for the
National R&D Plan.

This all occurred after much reflection and ana-
lysis in which the strengths and weaknesses of the
system had been examined in a way which, perhaps
for the first time ever, revealed the main indicators
of Spanish scientific and technological potential.

However, the diagnosis was discouraging,®
given that, while the average expenditure on R&D
in Europe was around 2% of gross domestic pro-
duct (GDP), Spain’s was hardly over 0.3%. The
fragmentation of responsibility for R&D in minis-
terial departments ensured a complete lack of co-
ordination, and the link between research and
industry was just non-existent. Nevertheless, faced
with this situation, there was considerable enthusi-
asm for change. In 1986, the Minister of Education
and Science, J M Maravall, pointed out that “from
the moment the present Government took office,
it planned to establish a new structure for the
Spanish system of S&T”.#

The first step in this process appeared to consist
of the laying down of public policies for S&T,
something which neighbouring countries had done
many years earlier. The reform process started by
the ‘Science Law’ aimed to bring the national effort
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in R&D up to levels similar to elsewhere in the
European Community. Although it was not expli-
citly stated, the implicit objective was to raise the
national overall R&D expenditure to 1% of GDP
by 1992.

Secondly, a restructuring of the legal framework
of government S&T was attempted, the aim being
to guarantee fluidity in the co-ordination of public
initiatives. The hope was to overcome the two
major problems other European countries had
dealt with decades previously, with greater or
lesser success: more financial and human resources
for S&T, and greater co-ordination of public initia-
tives and policies.

Reform came about at a highly favourable time.
On the one hand, the socialist government had a
strong mandate for action following its first electo-
ral victory, with 202 out of 350 members of parlia-
ment. On the other hand, there was a high degree
of awareness of scientific issues, in particular of
university issues, among ministers, high-ranking
government officials, and members of parliament,
as aresult of their social origins and their academic
backgrounds.*

In addition, ‘leadership’ and ‘policy entrepre-
neurs’ were decisive factors which greatly helped
the advance of the reforms. Leadership came from
at a number of political and administrative levels.
The Minister responsible was J M Maravall, while
Carmina Virgili was the Secretary of State for
Universities and Research. They had the support
of A Pérez Rubalcaba, E Muiioz and E Lamo (all
General Directors of the Ministry of Education
and Science), and other officers of other ministries,
in particular that of Industry and Energy. Last but
not least, strong support was provided in parlia-
ment, with Senator Quintanilla at the fore.

The political--administrative—parliamentary al-
liance ensured the proper functioning of the re-
forms via action in the diverse political arenas. It
included close collaboration between the Ministry
of Education and Science, those who ran the
Science and Technology Policy, and the President
of the Mixed Congress-Senate Commission on
Science and Technology.

This reformist zeal attracted some interest out-
side Spain. The international scientific media ob-
served this process with some sympathy. New
Scientist®® and the Financial Times® published ar-
ticles about it. Nature* published an extensive re-
porton the interesting attempt by Spain to develop
S&T.

These were also the years of greatest attention
to Spain’s democratic transition. Later, La Re-
cherche* showed concern for the development of
research in Spain, and more recently, Nature has
put Spain back on the map, although this time to
draw attention to the Spanish political crisis in
S&T.“ This raises the question of a balanced
assessment of the development of the system of
public policies in S&T.
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The institutional solutions
implemented during the
restructuring of Spanish
science/technology provided a very
unstable basis for the distribution of
power, and especially, put science in
a very vulnerable position under the
Government

Institutional structure

Institutions matter, but when considering public
policies, the dominant analytical tradition (econo-
mics) tends to emphasise the substantive issues,
and is little concerned with the institutional reality.
Political science tends to be concerned with proce-

. dural aspects, implementation, and other charac-

teristics of the policy-making process. Our
concerns are more akin to this approach.

The debate on the best form of institutions to
maximise the efficiency of S&T policy is as old as
science policy itself. However, this debate, espe-
cially on co-ordination, has concerned policy-
makers more than academics, with some
exceptions, such as Price (1954) and Brickman
(1979).

In the report* prepared for parliament for the
‘Science Law Project’, it was pointed out that there
were four different models of institutional organi-
sation of S&T in government.® Of these, the
preferred one was a co-ordinated system, with an
assessment procedure, the function of which was
to determine priorities (the National R&D Pian),
and a political and administrative mechanism of
government to regulate science (the Interminis-
terial Commission for Science and Technology,
CICYT). This was granted an administrative infra-
structure for its support (the General Secretariat
for the National R&D Plan), which formed a part
of the Ministry of Education and Science, at the
level of Directorate General® (see Figure 1).

Although the criticisms of so-called ‘co-
ordinated models’ were well-known during the
mid-1980s, the Spanish approach was generally
optimistic. It tried to move from co-ordination (In-
terministerial Commission, General Council, and
Advisory Council) towards consensus (the Nation-
al Plan, the budgetary unit of R&D), following the
recommendations of the Lamontagne Committee
in Canada.’® The basis of the institutional structure
was the strong co-operation, almost a ‘honey-
moon’, between the Ministries of Education and
Science, and Industry and Energy.

Our view is that the institutional and organi-
sational solutions implemented during the restruc-
turing of the Spanish science/technology system
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Figure 1. Government structure for science and techﬁology in Spain as proposed by law 13/1986

Notes:

1. Representative only of three Ministries: Education and Science, Industry and Energy, and Economic Affairs and Finance

2. Administrative dependence of the Ministry of Education and Science.

provided a very unstable basis for the distribution
of power, and especially, put science in a very
vulnerable position under the government. It
would have clear implications  for its later
development. ‘

The fundamental basis of co-ordination lay in
the National R&D Plan, and its ability to concen-
trate budget funds from several sectors, with the
aim of guaranteeing the viability of the CICYT. In
this scheme, the highest accountable position in
S&T policy and in interdepartmental co-
ordination is occupied by the General Secretary of
the National R&D Plan, with the status of Director
General. He depended administratively on the
Secretary of State for Universities and Research
(who also has his ‘own’ funds for R&D, the
‘General Promotion of Knowledge Programme’).
In turn, the Secretary of State depends on the
Minister of Education and Science, who is fre-
quently forced to make difficult political decisions
on the basis of priorities determined by the elect-
oral sensitivity of disparate issues, such as general
education, training, sport or science.

The priority given to science by the Spanish
government is still not high compared with France,
Germany, Italy and, more recently, Great Britain
(under John Major, who, according to Nature
“copied the Ministry of Science proposals from the
Labour programme™*). All have a minister respon-
sible for political action and co-ordination.

For Spain, the position of science in government
is precarious, given that the highest position in
S&T policy (that of the Secretary General of the
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National R&D Plan) has only the status of Direct-
or General. Although it is his task to run the
National R&D Budget, he must compete against
other offices of the same status under the same
Secretary of State, including the Director General
of Scientific and Technical Research.

The conflict in national priorities and their de-
partmental dispersal (the most relevant currently
are the National R&D Budget, Education Budget,
Technology and Industry Budget, Defence Bud-
get, and the Health Budget) makes political selec-
tion rather difficult. The struggles, as in other
countries, are not based on the optimisation of the
results of public policies, but are of another kind,
and to succeed, an alliance with the Treasury tends
to be decisive.

The final proposal (the Interministerial Com-
mission for Science and Technology) lacks, in prac-
tice, the administrative authority to define policies,
and particularly to co-ordinate the initiatives of
other departments. The system suffered from a
structural weakness: it did not have enough status,
and was ‘superimposed’ by the action of the only
two relevant Interministerial Commissions (the
Commission of Sub-secretaries and the Delegate
Commission of Economic Affairs, which meet fre-
quently and under the guidance of the Vice Presi-
dent of the Government).

Scholars of Spanish administration have tradi-
tionally said that if the ‘dreams of the just’ want to
be realised, the best thing to do is to create an
interministerial commission to deal with it This
minimalist approach was also criticised eventually
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by the OECD in 1987, pointing out the poor ad-
ministrative quality of the institution in charge of
science in Spain.$

The distribution of responsibility and power
among ministries could have made the CICYT a
forum for discussion between Director Generals of
different ministries. In the beginning, this situation
was countered by the rise of voluntary policy en-
trepreneurs. The personal enthusiasm and the
combined effort of politicians, managers, and
members of parliament, all temporarily drew atten-
tion away from the deficiencies of the proposed
institutional structure, and avoided its immediate
collapse.

However, the leadership of a minister and a
group of individuals (‘policy entrepreneurs’) is too
complex to survive long-term, particularly when
there is also electoral instability. The lessons
learned from the uncoordinated models show that
restrictions resulting from the absence of co-
ordination at the highest level could be overcome
only when there is strong leadership.

On the other hand, the perennial problem is that
historically the political agenda at the top has been
very much determined in Spain by issues of foreign
policy and macro-economics, and only the direct
association of S&T with these can guarantee them
strong presidential support.

A critical assessment

The literature on S&T policy has developed argu-
ments which strengthen our analysis. Firstly, the
way in which the possibilities for policy-making are
determined by political structures.® Secondly, the
detrimental influence of the electoral four-year
cycle on S&T, on policies and on the attainment of
results.* Thirdly, and this applies especially to sys-
tems in which there is no strong co-ordinating
structure (such as in Spain and the USA), the need
for clear leadership, of strong and continued
“presidential involvement”,”” so that proposed
S&T policies have a chance of succeeding. Lastly,
there is a need for the emergence of policy entre-
preneurs® to ensure the success of proposed
policies.

Early on, the two principal ministries involved in
the agreement, Education and Science, and Indus-
try and Energy, became distanced from each other.
Later, budgetary difficulties emerged between the
National R&D Plan and sectoral initiatives in
R&D. The Mixed Congress-Senate Commission
on R&D appeared to lose its function in the early
stages of the most recent legislature (1989-1993).
Finally, the approval of a separate plan by the
Ministry of Industry and Energy, the PATI (Pro-
gramme for Technological and Industrial Action),
without co-ordination of aims or objectives with
the National R&D Plan, is highly symptomatic of
the situation.
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The fragmentation of power in S&T in countries
with scarce resources is a major limitation on ac-
tion,* but it can also become a mechanism which
facilitates access to, and ‘colonisation’ of, particu-
lar areas of public policy by certain special interest
groups (such as scientists and corporations work-
ing in advanced technology). These ‘pluralistic’
policy-making practices, as they are called in the
USA, show how fragmented decision-making takes
priority over national decision-making, and this
allows easy access by special interest groups to the
policy-making arena.

The scientific communities, which had not pre-
viously had their interests represented in any way,
have now organised themselves. The committees,
set up to make assessments and decisions on the
public funding (decided by those in political
power) of R&D in several scientific fields, have
favoured this social organisation, even if at present
it is only a way of managing the resources which the
state makes available to S&T.

It is interesting to observe how an effort to
intervene in support of S&T can have unexpected
effects. These ought to be analysed, even if it
means presupposing the success of the reforms. A
public policy, promoted by civil servants and politi-
cians (in this case, with private interests in the
matter), in the absence of organised groups of
scientists, could contribute to the decisive organi-
sation of their interests, with the aim of eventually
influencing the policy in question.®

On the other hand, some writers®! maintain that
we must understand the history of science policy
from the standpoint of the access of scientists, as a
special interest group, to financial resources; and
later their ascent, as experts, into political power.
There has been much talk for many years of the
peculiarities of this ‘social contract’. In the early
60s, Don K Price pointed out that science had
found a unique arrangement in the history of pub-
lic administration, given that “it has become the
only group of institutions for which funding is allo-
cated on trust alone, and under agreements which
protect the autonomy, if not the monastic peace of
the laboratory”.

The groups which have colonised public policy
operate on an ideology which feeds the public
funding of S&T in Spain. It appears to be an ideo-
logy of a collective organisation of science, with
autonomy, the assigning of its own priorities, and
self-evaluation. It is a model which Polanyi immor-
talised in the Science Republic, which he expressed
as the “coordination through the mutual adjust-
ment of independent initiatives”.s

A similar analysis could be made of the techno-
logical programmes or industrial innovation policy.
The interests of ‘innovative’ companies are more
closely associated to PATI; the development funds
for innovation technology for corporations are run
mostly by public bodies (such as the CDTI), which
benefit from considerable mobility and inter-
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changeability with the managers of the companies.
In this case, the ideology which feeds the transfer
of resources is, ‘what is good for business is good
for the country’. In fact, and with reference to
technology, it is common to talk of a ‘technology
pork barrel’ #

Such public policies tend to assume rational
behaviour from politicians and civil servants, ex-
pressed in the maximising of their power through
maximising their domain (which grows as the funds
they distribution are spread over more projects).
The problem is that this system does not lead to an
optimal efficiency in public policies.® Ultimately,
we could be facing a case of a relatively stable,
functional solution, given that it allows for a kind
of ‘pork barrel’ for the business and scientific
communities.

This access to particular policy-making inter-
ests, the ‘colonisation’ of S&T policy by special
interest groups, has not emerged under the corpor-
atist model® but under a clientelist model.&’

The de facto compromise between S&T policy-
makers and their clients (scientists and, via public
technology agencies, firms) does not aim to man-
age collective interests, but to manage those of
particular scientists or firms, which use them to
their benefit. The client networks, which are large-
ly grouped by scientific specialisations, do not dis-
play a consensus, but act rather as a network of
personal affiliations which operate through the
individual use of state resources.

It looks as if the client-based models of
policy-making have now become important again,
as they were (according to Gunther (1980)) in
Franco’s Spain. This is reflected in the current lack
of any assessment of S&T and in the absence of
social control. To assess policies would be to affect
them, not through the influence of individual deci-
sion-makers, but by giving way to a series of gener-
alisations which would eventually be evaluated by
relevant groups.®

Finally, it appears that S&T policies reflect
general policies,® the country’s style of policy,” and
the peculiarities of the policy-making process.”

.Summary and conclusions

Science and technology were not priorities in
public policy in Spain until the Socialists took
office in the mid-70s. Then they became an import-
ant part of the government agenda, more as the
result of the international diffusion of public S&T
policies and of the emergence of policy entrepre-
neurs, than of the organised action of interest
groups.

The initiatives and reforms of the rationalisation
process, aimed to reinforce the coordination of
public initiative in S&T, but considerable institu-
tional weakness limited the result. This weakness
was not immediately perceived because of:
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The access to particular
policy-making interests, the
‘colonisation’ of science and
technology policy by special interest
groups, has not emerged under the
corporatist model but under the
clientilistic model

e strong leadership, and the activities of policy
entrepreneurs,

@ the freezing of the power of traditional bureau-
cracies in the first Socialist government, and

e the absence of mechanisms to represent those
with an interest in its success.

Recent developments appear to point towards the
disappearance of all mechanisms of government
co-ordination in S&T, independently of the merely
budgetary functions of the Treasury. The impossi-
bility of continuing the debate on S&T policies
within the Interministerial Commission (CICYT)
is well-known. The representatives of other minis-
tries (and possibly also the Secretary of State for
Universities and Research himself) see the
General Secretary of the National R&D Plan sim-
ply as a representative of the Ministry of Education
and Science, to whom they have no obligations.

In this situation, the functional institutions (the
ministries) set the pace of the negotiations for
government policies. The disappearance of leader-
ship in the reform process appears to have brought
a recovery in power around the departmental
bureaucracies and the politicians responsible for
them. The consequences for government action in
S&T is very serious, given the low administrative
status of the institutions involved.

The weakness of the institutional, administra-
tive and politics (and the difficulties involved in
substituting them for leadership and voluntary ac-
tion) has meant that these issues come low in gov-
ernment priorities.

The breaking up of S&T policy, together with
the disappearance of both policy entrepreneurs
and strong leadership, has made it possible for
some interests to have access to the policy-making
process, under the constraints of a client-based
structure. Systems of this kind have a tendency to
consolidate themselves, but there are strong press-
ures in the S&T policy against this. For this reason,
and given the conflict between a Treasury seeking
reduced expenditure and scientists seeking more
funding, there is now little stability in the system.

There are also many younger scientists hoping
to be incorporated into a stable community of
researchers. And there is a shift of public resources
towards the private sector, which is also happening
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elsewhere,? and which could upset this balance
further.

Notes

-

Alonso Zaldivar, Castells et a/, 1992.

2. The President of Spain, Felipe Gonz4lez, in the prologue to
Nuevas Tecnologlas, Economia y Sociedad en Espana, em-
phasised the importance of S&T thus: “to face the challenge
of technological renewal...is the final indispensable step for
the success of the modernization process™ and “the Govern-
ment is prepared to place our nation firmly in the third
industrial revolution™ (Castells et al, 1986).

3. Uni6n del Centro Democrético (UCD) was the name of the
centrist political party that governed in Spain from the first
democratic elections in 1977 to the end of 1982,

4. The significance of the more recent ‘abandonment’ of S&T
policies by the last Socialist Cabinet, and again by the
presidency of Felipe Gonzélez ought to be noted. Thatis clear
in the Convergence Programme designed by the Spanish
Government in relation to the European Community. See the
article by E Mufioz and L Sanz, “Ni ciencia, ni tecnologia”, E/
Pais, 5 June 1992.

5. The improvement of the available statistical data, as well as
the development of bibliometric and patent studies, has
become evident in the proliferation of analyses of the ‘Span-
ish scienceftechnology system’. Among these, we should
note, for their general character, the work produced at the
University of Salamanca, under Miguel A Quintanilla (Arbor,
554-555, February-March 1992), under the title EPOC Project
(Evaluation of Science Policies). We have also contributed to
the analyses of the position of S&T in Spain and their relation
to society in previous works: Mufioz and Ornia, 1986; Sanz-
Menéndez and Goicolea, 1987; Sanz-Menéndez and Garcia,
1990; Sanz-Menéndez and Piretzschner, 1992; Sanz-Menén-
dez and Muiioz, 1994.

6. See Nelson, 1959; Arrow, 1962; Dasgupta, 1987; Stoneman,
1987.

7. See Nelson and Winter, 1982; Mowery and Rosenberg, 1989;

Dosi, 1991; Nelson, 1993.

Shils, 1968.

Salomon, 1991.

0. The Law 13/86 for Promotion and General Co-ordination of
Scientific and Technical Research (Ley de Promocién y Co-
ordinacién General de la Investigacion Cientifica y Técnica)
and the National Research and Development Plan (Plan
Nacional de Investigacién Cientifica y Desarrollo
Tecnolbgico).

11. Sanz-Menéndez and Mufioz, 1994.

12. Quintanilla, 1992; Sanz-Menéndez and Mufioz, 1993.

13. Although this work essentially concentrates on the co-
ordination problems of the state-level administration, two
other serious areas of lack of co-ordination should be noted.
On the one hand, the activism of some regional governments
contributes to the co-ordination difficulties between the
numerous administrations. On the other hand, the existence
of a European S&T policy gives room for a growing tendency
by the Government to ignore national objectives where S&T
are concerned.

14, Crane, 1977.

15. The 13/86 Law establishes an interdepartmental Commission
(CICYT: Comisién Interministerial de Ciencia y Tecnologia,
Interministerial Commission for Science and Technology)
instead of a Ministry, as responsible for S&T policy.

16. Price, 1954; Gilpin and Wright, 1964; Kaplan, 1965; Lakoff,
1966; Shils, 1968; Salomon, 1970; Sapolsky, 1975; Ronayne,
1984; Gummett, 1992.

17. See Salomon, 1870.

18. Bush, 1945.

19. In the United States, while the Bush Report was being de-
bated, the Steelman Report (Science and Public Policy, 1947)
appeared, recommending the elimination of the deficit in the
area of “scientific assessment”.

20. Dupré and Lakoff, 1962.

21. Humphrey, 1960.

22. Price, 1959, page 762.

23. Nonetheless, the existence of this Science and Technology

20®

378

39.
. Muftoz and Ornia, 1986.
41.

42.
43.
44.
45.
. Abbot, 1992; Segurado, 1992.
47.
48.
49.

Department, with horizontal co-ordinating powers, is one of
the most common solutions today in the administrative
bodies of western European governments.

. Dupré and Lakoff, 1962, page 70.

. Roessner, 1988; Rothwell and Zegweit, 1981.

. Salomon, 1977, pages 52-53.

. Dickson, 1984.

. Mesthene, 1965, page 131.

. Mesthene, 1965.

. Fondo Nacional para la Promocién de la investigacién Cien-

tifica y Técnica (National Fund for the Promotion of Scientific
and Technical Research).

. Comisién Asesora para la Investigacion Cientifica y Técnica

(Commission for the Assessment of Scientific and Technical
Research).

. Sanz-Menéndez and Mudioz, 1992.
. In that period the Consejo Superior de Investigaciones Cien-

tificas (CSIC, National Centre for Scientific Research) and the
Junta de Energia Nuclear (JEN, Nuclear Energy Authority)
were two of the most important centres of political
opposition.

. In Spain there has hardly been any concern about the ques-

tion of technology assessment. The second socialist legisla-
ture attempted to institutionalise technology assessment
mechanisms with a Parliamentary Office for Technology
Assessment, but the dissolution of Parliament and the loss of
the seat occupied by Senator Quintanilla, the main propo-
nentof the initiative, undoubtedly favoured the abandonment
of the project (see Quintanilla, 1989).

On the other hand, in Spain, the only evaluation mechan-
ism in existence in science policy comes from peer review,
which is managed through the Agencia Nacional de Evalu-
acion y Prospectiva (ANEP, National Evaluation and Assess-
ment Agency), for the awarding of financial resources for R&D
projects. There is no evaluation of S&T policies (the authors
of the 1988-90 Report of the National R&D Plan brush this
question aside, although some thought is given to its theore-
tical aspects (CICYT, 1991)), nor is there an evaluation of firm
research supported by public funding (the work on CDTI by
Fontela, Pulido, S&nchez and Vicens (1992) can be seen from
this perspective), nor is there any evaluation of management
of the programmes for public support of the R&D.

This lack of evaluation is damaging to S&T and to the
policies which aim to promote it, given that it increases its
vulnerability. Without making a critical assessment of re-
search and the policies which promote it, the request for more
resources to society and the state lacks legitimacy. in any
case, as can be expected, it does not look as though S&T
policies can avoid the influence of an administration which
completely lacks the practice of evaluating its own activities
(Beltran, 1991; Subirats, 1989).

. Garcia Delgado, 1990.

. Gunther, 1980.

. Sanz-Menéndez and Mufoz, 1994.

. The Pactos de la Moncloa, signed in 1978 by ali the political

groups of the national parliamentary spectrum, was a general
agreement on political priorities for the consolidation of
democracy in Spain.

Mufoz and Ornia, 1986.

It should be noted that most of those involved were members
of the bodies of the state civil service (or ‘non-tenure’ individ-
uals seeking membership of the civil service) from univer-
sities or research centres.

Herman, 1983.

December 9th, 1983.

Nature, 1986.

Barrere, 1990.

Included in Mufoz and Ornia, 1986.

Ronayne, 1984.

The position of Director General corresponds to the thirc isve!
in the Spanish state administration, under Minister and Sec-
retary of State on the political hierarchy, and Sub-secretary
in the administrative hierarchy. But more recently, the tend-
ency has been towards moving to a fourth level, due 1o the
expansion of the post of General Secretary, following Secre-
tary of State on the political side.

. Senate Special Committee on Science Policy, 1970.
51,
52.

Nature, 23 April 1992.
Nieto, 1984.
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53. One of the clearest criticisms of the OECD reports of the
Spanish situation was the two-headed character of the auth-
ority on S&T. It was not clearly stated in the final report
because the argument was rejected by the Spanish auth-
orities, but in particular the French expert, Professor Pigag-
niol, thought it one of the greatest weakness of the system.
1t turned out to be prophetic. (We owe this to Paloma San-
chez, President of the of the Science Policy Committee of the
OECD).

Katz, 1978; Lambright and Rahm, 1988.

Mogee, 1988.

. Lambright and Rahm, 1988.

Katz, 1978.

Atkinson, 1991.

Ronayne, 1984.

The following example illustrates a process similar to that

which we describe. It can be found in the agricultural policy

of the New Deal in the United States. The approval, in 1933,

of the Agricultural Adjustment Administration (AAA) proved to

be very useful for the organisation of the interests of commer-
cial agriculturalists, which had previously no collective rep-
resentation. it contributed to the creation of a representative
organisation for agriculturalists (the American Farm Bureau

Federation) which, from that time on, obtained considerable

political benefits, as a result of the activities of the AAA, and

became one of the major Washington lobbies (see Skocpol

and Finegold, 1982).

61. Dickson, 1984.

62. Price, 196, page 20.

63. See Polanyi, 1962. The problem is that the “invisible hand”
which, according to Polanyi, guides science, makes state
intervention or participation in the definition of the objectives
or priorities of S&T not only unnecessary but inconvenient.
Under this concept, society and government do not appear
to be able to demand any responsibility of scientists and
technologists for their work, or equally of those who formulate
and manage S&T policies. With this model, neither the ad-
justment of policies to national pricrities, nor the attainment
of objectives as efficiently as possible, become matters of
urgency.

64. Cohen and Noll, 1991.

65. Weingast, Shepsle and Johnsen, 1981.

66. Lehmbruch and Schmitter, 1982.

67. LaPalombara, 1964.

68. Weiss, 1988.

69. Roessner, 1988.

70. Richardson, 1982; Subirats, 1991.

71. Atkinson, 1991.

72. Dickson, 1984; Williams, 1988.
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