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This  article  addresses  the  issue  of  the  development  of  national  science  policies  in OECD  countries  in the
1960s. It argues  that  the  Organisation  for  Economic  and  Co-operation  and  Development  (OECD)  acted
as  a policy  innovator  playing  a central  role  in  the  development  and  adoption  of what  we  call  the  “OECD
model  of  science  policy-making”.  Through  a detailed  analysis  of  the  OECD  country  reviews,  we reveal the
eywords:
olicy-making
cience and technology policy
ECD

OECD  model  and  its  seven  key  functions:  horizontal  coordination  and  advice,  planning  and  budgeting,
priority-setting,  resources  allocation  and  administration.  Through  analysis  of OECD  archives,  we extract
the reasons  why  OECD  changed  its role  in  the absence  of  a  reference  point  against  which  to benchmark
national  situations.  It highlights  the  ways  the  pre-existing  mode  of operation  of  OECD,  centred  on country
reviews  and  peer  pressure,  was  modified,  and  how  effective  these  changes  have  been  in  the  diffusion  of

emb
the model  among  OECD  m

. Introduction

Research systems in OECD countries witnessed an important
evelopment in the first half of the last century culminating in
he increasing role played by science during World War  II. The
rofessionalisation of science and the scale of public investment
ave a national dimension to science and research systems. The
ynamics of nationalisation of science were, however, not followed
y explicit national science policies, as research governance and
unding remained distributed among multiple actors at the inter-

ediate level. OECD countries will only start to adopt ‘national’
cience policies with corresponding ministers and departments in
he early 1960s. While the intervention of OECD has been acknowl-
dged in this movement, little is known on its role.

OECD is probably the least studied international organisation.
t is only recently that scholars have started to consider the role
f OECD in transnational governance. Such work has analysed its
ays of working, and in particular the critical role of the ‘peer’

eview process (Woodward, 2009; Pagani, 2002). However, they
ave only focused on OECD traditional areas of intervention (Djelic

nd Sahlin-Andersson, 2006; Porter and Webb, 2008; Martens
nd Jakobi, 2010). The role of OECD in the field of science and
echnology policies has remained untouched, with one notable

� The views expressed are purely those of the authors and may not in any circum-
tances be regarded as stating an official position of the European Commission.
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exception, the extensive historical work done by Godin on the role
of OECD in standardising the measurement of S&T effort (Godin,
2009). There is however an important difference between science
and the other domains covered by OECD. Most countries did not
have ‘national’ science policies as such at the time OECD started
to address this policy issue (King, 2001). Our aim in this paper
is therefore to understand the role of OECD in the generalised
adoption of science policies by OECD member countries in the
1960s.

Our assumption is that OECD played a central role by develop-
ing a de facto model for science policy-making and by generating,
country by country, processes fostering its implementation. As with
other domains, the central mechanisms were the construction of
a transnational arena, the domain committee of national practi-
tioners, and the use of country reviews. This study combines an
analysis of OECD reports on science policy (two major documents
issued in 1963 and 1971) with an in-depth study of the recom-
mendations contained by the first national ‘science policy reviews’
done on each country (16 reviews of 17 countries, and all major
countries reviewed during the 1960s). On this basis we  can iden-
tify which we  propose to label the ‘OECD model of science policy
making’ which we  characterise in terms of seven main functions
(presented in Section 4).

To better understand the initial situation in OECD countries and
the role played by OECD, archive research analysed the corpus of

data associated with the functioning of the OECD directorate of sci-
entific affairs and of the two successive committees that organised
the involvement of national practitioners; the Committee for sci-
entific research, followed from 1966 onwards by the Committee for

dx.doi.org/10.1016/j.respol.2012.09.004
http://www.sciencedirect.com/science/journal/00487333
http://www.elsevier.com/locate/respol
mailto:luisa.henriques@fct.pt
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8 search

s
t
t
m
t
r
O
(
m
c
S
n
p
“
a
s
t
fi
m
f
a
t

2
d

p
t
s
a

p
p
2
t
t
b
2
a
e
n
i
H
r
s
o
G
f
a
p

t
r
p
l
(
w

1
s
r
b
h
K

02 L. Henriques, P. Larédo / Re

cience policy. This enabled us to identify the ‘modifications’ made
o the prevailing OECD approach (to follow King, the first head of
he directorate, in his retrospective contribution, 2001). The first

odification (examined in Section 2), central to our argument, is
hat reviews, contrary to work in other domains, had no ‘point of
eference’ against which to benchmark the country under review.
ECD could not thus play its traditional role as an “ideational agent”

Marcussen, 2001) and transformed itself into a policy innovator,
obilising a very different approach to the reviews and their dis-

ussion by the committee (the so-called “confrontation meetings”).
ection 3 explains the changes in this role and presents the mecha-
isms adopted in order to promote the adoption of national science
olicies by member countries. This promotion was based upon a
model of science policy making” presented in Section 4. To better
ppraise the effective role of OECD, two sections examine the diffu-
ion of the model. Section 5 is centred on the effective diffusion of
he functions that compose the model, while Section 6 analyses the
ve factors, which, in our view, explain its rapid diffusion in OECD
ember states. Section 7 concludes that the very unique situation

acing the OECD may  well explain why this role and mode of oper-
tion have since disappeared and are largely ignored in studies of
he OECD at large.

. No science policy-making model was available for
iffusion before the 1960s

National S&T policies were a creation of the 1960s. While
ublic interventions supporting science were in existence at this
ime, they were not constituted as a national public policy in the
ame way as defence, public utilities, agriculture, or industry were
lready at that time.

Support to research has evolved without organised national sup-
ort over several centuries, from the Renaissance period, when
rinces and kings were the main supporters of savants (Mokyr,
002) onwards. The professionalisation of research materialised in
he nineteenth century, with the establishment of research labora-
ories in public and private sectors in multiple domains, supported
y philanthropy, business and governments (Dahan and Pestre,
004; Mokyr, 2002; Rosenberg and Mowery, 1993; Ben-David
nd Sullivan, 1975). These laboratories, in sectors like agriculture,
xtraction industries, construction and public health, expanded in
umber and size in the first half of the twentieth century, and

ncluded new laboratories for cooperative research (Mowery, 1983;
art, 1998). Research Councils emerged at the same time to sponsor

esearch in addition to direct Government, private and non-profit
upport of their laboratories. They were public and semi-public
rganisations, governed autonomously by scientists (Braun, 1998;
uston, 2000). Research councils and the old academies of sciences,

rom the enlightenment period, constituted an intermediary layer,
cting on behalf of Governments in distributing funds to research
erformers and in setting directions to research (Rip, 1994).

The evolutionary process of the “nationalisation of science” in
he first half of the last century changed the scale and scope of
esearch systems (Dahan and Pestre, 2004, p. 19). Their main com-
onents – higher education, government laboratories, business

aboratories and non-profit laboratories – were already in place
Bernal, 1939; Bush, 1945). However there were few interactions
ithin and between sectors, and with a low level of complexity.

At the time of the first OECD Ministerial Conference on Science in
963, the intervention of Governments in science was not even con-
ensual among its members. The reports on the organisation of the

esearch systems and science policy prepared for the conference
y member countries (OECD, 1963b)  reveal that only five countries
ad even the seeds of a national science policy (Belgium, the United
ingdom, Germany, France, and The Netherlands). A number of
 Policy 42 (2013) 801– 816

countries expressed doubts about the components of a national pol-
icy, as outlined by the OECD in the structure of the report. The main
criticism was  around the need for a central authority responsible
for coordinating national policy. Some reports were highly scepti-
cal on the possibility to design and implement a national plan for
scientific issues, and on the ability of Governments to set priorities.
Positions were also taken in a number of countries both for and
against the idea of a new organisation in charge of the allocation
of resources beyond research councils. Although Germany already
had a Federal Minister for Science, the German report expressed
concerns on centralised coordination: “With all these considerations
the question must be raised whether an individual institution is at all
able to draw up an ‘overall plan’ in a country of the size of the Federal
Republic, in which the scientific sphere is of such great diversity. A ques-
tion which should also not be disregarded is that whether such a central
plan – even if prepared with the greatest expert knowledge – would be
in the best interest of science” (OECD, 1963b,  German report: 5). The
Dutch report, on the other hand, takes a clear position in favour of
the central role of research councils: “The view that the allocation of
funds and establishment of priorities should be left to the scientists
themselves” (OECD, 1963b,  Dutch report: 2). Furthermore, resis-
tance to the idea of a national policy for science was expressed by
the Dutch Minister of Education to the OECD Secretary General, who
considered the idea of linking science to economic development as
a “prostitution of science” (cited by King, 2001, p. 343).

Despite the widespread belief that American research policy and
the recommendations of the Bush report were the archetype model
for S&T policy-making, this was  not the case in practice. The Amer-
ican system is a pluralistic one, with multiple visions and agencies
combining research performance with allocation of resources. It
is founded on mission-oriented agencies like the National Insti-
tutes of Health for public health or the Department of Energy for
energy. In addition, it is a system chiefly driven by security planning
and priority given to large defence programmes without a civilian
counterpart (Hart, 1998). The National Science Foundation, a pillar
in the Bush report, had the principal responsibility for sponsoring
basic research in academia (Brooks, 1986). As Hart (1998) shows,
in early times, the American Government intervened in science
only through standardisation, patent protection and anti-trust poli-
cies. Historians of science policy in the United States also showed
that in the last century all proposals for a centralised authority for
S&T were rejected. The dominant ideas in the American system
favoured private support and patronage over Government inter-
vention and regulation. Analysts identify two  main reasons for
these repeated failures. The first, according to Smith (1990),  is the
American Constitution inspired by the principles of Frances Bacon
transmitted to the founders by Joseph Priestley; and the second is
the opposition of the Congress to any centralised and coordinated
model (Hart, 1998). Although proposed many times (since 1880),
a Department of Science does not exist in the United States. Most
policy-making functions are also absent in the American model.
The proposal in the Bush report that was institutionalised is the
competitive allocation of resources through projects selected by
the peer review system (Guston and Keniston, 1994).

3. OECD as a policy innovator in S&T

The OECD has always been recognised as an influential actor in
most areas of public policy. This is also the case for science and
technology policy (Elzinga and Jamison, 1995; Godin, 2009; Djelic
and Sahlin-Andersson, 2006; Porter and Webb, 2008; Martens and

Jakobi, 2010). However, the impact on S&T policies has been differ-
ent from those applied in other policy areas. This specificity is linked
to the role of OECD as a policy innovator enabling the creation,
diffusion and institutionalisation of national S&T policies.
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The OECD is the least known intergovernmental organisation
nd is seen as elusive (Woodward, 2009). Recently, scholars have
evoted more attention to OECD, in particular to its governance and
o its role in the diffusion of policy-making processes and practices.
owever, its action on science and technology policy is rarely stud-

ed or referred to in recent analyses (e.g. Martens and Jakobi, 2010;
oodward, 2009; Djelic and Sahlin-Andersson, 2006; Marcussen,

004). One notable exception is the extensive historical work done
y B. Godin on the role of OECD in standardising the measurement
f S&T effort, on the construction of S&T indicators, on the devel-
pment of concepts and of corresponding frameworks and policy
arratives (Godin, 2009).

OECD action in transnational governance has been characterised
n largely metaphorical terms. Marcussen (2001, 2004),  on the one
and, characterises OECD as an ideational agent that generates

deas and concepts through the analysis and diffusion of knowl-
dge. Porter and Webb (2008),  on the other, highlight the role of
ECD in promoting identity creation, through the ability to develop

 space wherein actors collectively discuss ideas and share prac-
ices and knowledge. For science policies, Godin (2004) likens OECD
o a think-tank, and stresses its role in the effective construction
f narratives, frameworks and discourses, which are then widely
dopted.

There is thus consensus in the literature regarding the role of
ECD in the promotion of new ideas and concepts, in the diffu-

ion of expert knowledge and in the circulation of best practices
rom leading countries, in particular North American ones (Martens
nd Jakobi, 2010). The expectation has been, that, for science pol-
cy, OECD would keep the same approach and ways of working,
nd that, as for other sectoral policies, it would use the mech-
nism of annual reviews set by the Economic and Development
eview Committee, EDRC, to assess the performance of member
ountries. However national policies in science were not in place
t the time and there was thus no model to diffuse or against
hich to benchmark countries under review. To set science pol-

cy as an autonomous national policy, OECD had to reconsider
ts mode of intervention. Instead of diffusing best practices and
ested policies, OECD transformed itself into a policy actor and,
n cooperation with a close network of actors constructed a new

odel for policy-making in S&T. Before presenting this model, we
nalyse the conditions under which it was progressively devel-
ped.

The idea for a national policy of science evolved from the work of
he predecessor of OECD, the organisation in charge of administer-
ng the Marshall Plan for European reconstruction: the Organisation
or European Economic Cooperation (OEEC), created in 1948.1 As
ith the other directorates, the Directorate for Scientific Affairs

f OECD organised its work-programme continuing the ideas and
ecisions approved by the OEEC Council. The smooth transition
Woodward, 2009, p. 18) was consolidated in this case with the
ppointment of Alexander King, former director of the European
gency for Productivity of OEEC, to lead the directorate. Imme-
iately before the transition to the new organisation, the OEEC
ouncil had recognised the importance of science in economic
rowth, created a high level science policy group, and approved
he recommendation of the Wilgress report for member countries
o implement a national science policy (referred in King, 2001).
ollowing the recommendations of the ad-hoc group for science
olicy, the agenda of the new directorate for the 1960s was orga-

ised around the design and diffusion of the new policy (OECD,
962). To achieve this aim, two actions were undertaken: the

1 For an account see King (2001).
 Policy 42 (2013) 801– 816 803

development of statistical work to collect data at the national level,
and the analysis of the effectiveness of research (OECD, 1966a).

For the latter, the choice of the Directorate for Scientific
Affairs was  to adopt the methods and approaches in use in the
other directorates of OECD, principally monitoring through peer
reviewed country reports. The reviews, originally implemented by
the Economic Development Review Committee, were by then a
well-accepted and respected approach. Their use had spread to
other policy areas like agriculture or manpower policies (OECD,
1966a, p. 6; King, 2001). Because of the exploratory stage of policy
formulation in scientific affairs, the Directorate decided to modify
the standard approach and mechanisms, according to the Direc-
tor at that time: “we felt that a modification of this practice to meet
the needs of science policy would be a constructive device to this end”
(King, 2001, p. 344).

In the country reviews, OECD measures performance and
analyses structural challenges facing a country against a shared
benchmark and best practices (Woodward, 2009). The reviews aim
at the improvement of policy-making and to insure compliance
with best practices as well as the adoption of the standards and reg-
ulations recommended (Porter and Webb, 2008; Marcussen, 2004).
The absence of an established and accepted reference framework
to act as a yardstick (as named by Freeman (1995))  drove the Sec-
retariat to change the aim of the review: in the science reviews
the purpose was  to help member countries to formulate their sci-
ence policies in a “rational manner” (OECD, 1966a,  p. 6). A similar
change was  introduced in the rhythm of reviews: instead of being
systematically and periodically reviewed by the OECD in line with
the standard mechanism, it was up to countries to express the wish
to be reviewed, as part of the learning process (Pagani, 2002; King,
2001).

The standard peer review process comprises three phases: the
preparatory, consultation and assessment phases. At the end a final
report is published by the OECD in agreement with the country
(Pagani, 2002). The Directorate of Scientific Affairs adopted a simi-
lar process based on three phases. However it implemented it in a
different manner assigning different roles to actors in the consul-
tation and assessment phases. The first phase of drafting a report
on the country situation was quite similar in both processes. In this
phase, the secretariat remained the principal actor in charge of col-
lecting data and information and producing the draft of the report.
However there were three major differences with the standard
practice. The first difference lies in data collection. At the time, sta-
tistical data on science resources were scarce.2 This may  explain
why the Secretariat did not send questionnaires to the authorities,
a normal practice in standard reviews (Schäfer, 2006). This phase
lasted on average eight to nine months, far longer than in standard
reviews. This was  not, however, a serious issue since there was  no
need to undertake reviews every twelve or eighteen months as for
economic reviews (Schäfer, 2006). Third, the purpose of this phase
was not an initial drafting of the main report but the establishment
of a “background report”, which also aimed at a preliminary out-
line of thoughts for the subsequent phases of the review (OECD,
1966a).

Major differences are to be found in the subsequent two phases.
In the science reviews there are new important actors involved and
a new role to the secretariat. While in the standard review the con-
sultation phase consists in two site visits by a team of OECD staff
each other. In the first visit the survey of the country is prepared
while the second is devoted to policy discussions with national

2 The national statistics institutes were not yet collecting statistics in S&T, so that
was  another area of intervention of the Directorate, to prepare the standards for
statistical data collection.
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uthorities (Schäfer, 2006, p. 74). In science policy reviews, the
onsultation phase is prepared by the secretariat in coopera-
ion with the country under review, but they are not the main
rotagonists in the mission. The secretariat followed the ear-

ier recommendation of the ad-hoc group for the science policy
OECD, 1963a,  p. 18) to mobilise a network of experts specialised
n the specific problems raised by science. Thus, three or four
xternal “examiners” take the leading role. They are ‘high calibre’
ndependent experts, selected by the secretariat, acting on their
ersonal capacity (King, 2001, p. 344). King use the term exam-

ners rather than the classical notion of peers used by OECD. In
tandard reviews, the peers that examine the country are repre-
entatives of other countries. For instance, in EDRC, the peers are
he economic counsellors of the permanent national delegations
hat compose the Council (Woodward, 2009; Porter and Webb,
008). The examiners and a member of the secretariat visit the
ountry for bilateral contacts with the authorities and relevant
inisters, senior officials and heads of research institutes, uni-

ersities and industrialists. The duration of the visit varied with
he degree of complexity of national research systems. The exam-
ners write their own report with their recommendations. These
ould not be changed by country representatives (King, 2001, p.
44). The final phase of the review has been called by the Secre-
ariat the “confrontation meeting”. This confrontation is between
he authorities of the country under review and the examiners.
t takes place under the auspices of the Committee for Scientific
esearch (renamed in 1966 into the Committee for Science Pol-

cy) in front of all committee members, populated by ‘peers’, the
cience policy stakeholders from other countries (King, 2001). So,
s in other reviews, the whole procedure revolves around peer
iscussion and peer pressure (Schäfer, 2006, p. 74). However, the
xaminers do not act as “well briefed inquisitors” as reported to
e the case in the standard confrontation meeting (Woodward,
009, p. 58). The examiners are external to the Committee, and
ring a new source of expertise reinforced by their moral authority.
ing described the reviews as generating a friendly and con-
tructive spirit of cooperation among the practitioners involved
King, 2001, p. 344).

In the standard review the final outcome is one unique con-
ensual report that is re-written through the process (Martens
nd Jakobi, 2010). In science policy reviews the report is com-
osed of three autonomous parts, corresponding to the three
hases. The first part is the initial review made under the respon-
ibility of the secretariat. It acts as a background report devoted
o the analysis of the organisation of the national research
ystem. The second part is the examiners’ report with their
xpert assessment of policy-making and operations of the sys-
em and their recommendations on the evolutions required.
he third part contains the minutes of the confrontation meet-
ng. The three together build one country review, published
s part of the OECD series, “Reviews of National Science Pol-
cy”.

Such a process, and in particular the involvement and visibil-
ty of external “examiners”, has no parallel in the OECD practices
escribed earlier. One reason is no doubt the view of the Sci-
nce policy as an exceptional area in OECD: “National governments
ave a considerable influence on the volume and balance of the
ational effort in scientific research and the degree to which sci-
ntific research contributes to economic growth and social welfare

 . . the need for sound science policies at government level is there-
ore essential if research resources are to contribute to economic
rowth” (OECD, 1964, p. 4). This led OECD to transform its tra-

itional role as a generator of ideas and in the diffusion of
est practices and models, into an active promoter of a new
olicy-making model. This is described in detail in the following
ection.
 Policy 42 (2013) 801– 816

4. The OECD policy-making model: functions and
‘implementation structures’

OECD science policy reviews in the 1960s addressed the issue
of how, with whom and in which format policy-making in science
and technology policy should be implemented by national govern-
ments to favour knowledge production and exploitation linked to
economic growth. This section presents the results of the exten-
sive analysis of the reports produced, complemented by archive
material from other OECD documents of the period, with the aim
to reconstruct and make explicit the model for policy-making in
science and technology policy designed by the OECD and its net-
work. We use the term science and technology policy and science
policy interchangeably. Brooks explained in the report “Science
Growth and Society” (1971) that the use of science policy was  a
question of brevity, but that it includes all sciences and technolo-
gies.

The existence of a model designed by the OECD for science
policy-making was never assumed in the OECD public discourse.
No explicit reference to a model can be found in any document. In
the policy discourse the organisation refers to historical, adminis-
trative and cultural specificities of countries in shaping their own
policy structures and operations. For instance, in the evaluation
carried out of German and British research policies, the notion of
an ideal model is rejected (OECD, 1967b,  p. 22). Similarly, the stud-
ies on how S&T policies were developed in the 1960s rarely refer
to the existence of a model. Elzinga and Jamison (1995),  Salomon
(1977) and Lundvall and Borrás (2005) prefer to emphasise the role
of historical events such as the launch of Sputnik and the beginning
of the Cold War. It is only in 1995, one decade after the model had
been widely taken up, that a report by Freeman collected together
best practices from leading countries mobilised by OECD through a
process that reflects the traditional OECD role in other polices (see
previous section).

As a policy innovator, the OECD aimed to establish S&T pub-
lic investment as a fully fledged governmental policy, autonomous
from other policies. Metaphorically, the OECD model provided a
recipe for action, identifying the main ingredients, their order and
how they should be put together in order to transfer science gover-
nance from the intermediary level of research councils and public
institutes to the national governmental level.

This model differs from the classical cycle of policy-making in
public policies as conceptualised by political science scholars con-
cerned with the flow of action. The policy cycle is a process that
moves, in established policy areas, from problem selection and
inclusion in the agenda (agenda-setting), to a process of policy
formation (design), adoption (decision-making), implementation
(administration) and evaluation (Easton, 1965; Sabatier, 1991). The
OECD model for S&T is different. It is centred on the creation
of structures, actors and functions that enable the policy cycle
to deploy in the field. Therefore, following the seminal work of
DiMaggio and Powell (1983), it focuses on the institutional set-
ting required for agenda-setting and policy formulation. It does so
by identifying the policy structures and functions to achieve the
mission of an effective governmental level policy.

Policy structures are the set of institutions, including norms and
behaviours, and physical infrastructures invariant to choices and
preferences of people or policy-makers (March and Olsen, 1984, p.
741). A specific component of policy structures are the “implemen-
tation structures” (Rip and Nederhof, 1986). These implementation
structures are devoted to the organisation of action and the
administration of programmes and other policy instruments. Our

definition of function, on the other hand, is inspired by Durkheim’s
theory of social function (1902) and Parsons (1959).  The function
in the model is the consistent set of behaviours and purposeful
actions by actors to attain policy goals. Implementation structures
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re required to enact the functions for a well-working S&T policy-
aking system.
As discussed in Section 3, the OECD has never produced an

xplicit model or framework about the functions and structures
or a national S&T policy. The choice was to implement it de facto
hrough the country reviews and their recommendations on the
olicy structures to change or develop. The country reviews were
onsidered as the central element in achieving the objective of
aving all OECD countries to develop national S&T policy. They
ere complemented by the discussions and debates that took place
ithin the specific OECD science policy forum: the Committee for

cientific Research, renamed in 1966 as the Committee for Science
olicy. We  consider that the core debate on the adoption of a sci-
nce policy was closed by the third Ministerial Meeting on Science,
hich took place in 1968 and which, for the first time, did not con-

ain any topic related to the organisation of research systems or the
valuation of science policies (OECD, 1968b).

Two reports were inspirational for the OECD model: the Bush
eport (1945),  and twenty years later the OECD report coordi-
ated by Piganiol and produced while the OECD action was  initiated
1963). Both reports present a rough proposal of science policy
unctions. The Bush report focused on governmental support to
asic research and considered four of the functions that we shall
iscuss: advising, coordination, allocation of resources and admin-

stration (Bush, 1945, pp. 20, 32, 33). The Piganiol report (Piganiol
t al., 1963, pp. 40, 41) was wider in scope, and identified most of
he functions that should be implemented by a single coordinating
ody with a technical structure.

To reveal the ‘OECD model’ for policy-making in science and
echnology, we have developed a comparative analysis of the sci-
nce policy reviews, complemented by the analysis of the corpus of
ata retrieved from OECD Archives (in particular an analysis of the
eetings of the Committee for Scientific Research, their prepara-

ory documents, participants, and minutes during the 1960s).
ountry evaluations, and the discussions they raised, never cov-
red the whole model. They considered only the aspects that were
issing or needed change. This is why it is not possible to find the
odel as a whole in a given report. However, an examination of

he set of 17 evaluations carried out during the 1960s and 1970s
nables identification of all the dimensions of the model. The fact
hat many reports have issues in common enables better definition
f the functions as well as the variety of relevant implementation
tructures to be made explicit.

Seven main functions have been identified: horizontal coordi-
ation and advice, planning and budgeting, priority-setting and
esources allocation, and administration. The functions are set out
n these four groups, because of their interrelatedness (i.e. the
wo functions are interdependent; the outcomes of one integrates
he actions of the other). Only administration is singled out by its
orizontal support role. In the model the functions cannot be sepa-
ated from the implementation structures. Whenever a function is
escribed, the implementing body is simultaneously described in
etail, including its composition and mode of operation.

This section examines the different functions and their corre-
ponding implementation structures in turn. For each function, we
ave selected citations from at least two reports to give the reader a
ore precise view of how these were tailored to the corresponding

ountry and its history and path. Citations come also from other
ECD documents when they have proposed generalisations about

 given function and its operationalisation.

.1. Coordination and advice
Horizontal coordination and advice reflect control by national
overnments of the allocation of the total resources devoted to
esearch, independent of its civilian or nuclear or military nature,
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and sets the direction for growth. This function presupposes advice
from researchers and industrialists in setting rationales, strate-
gies and priorities for the formulation of the national policy. The
function undertakes the transformation of previous vertical coor-
dination into horizontal coordination at Government level, namely
the policy coordination of sectoral ministries with scientific infras-
tructures.

Two quotes from the examiners to the French (OECD, 1966c,
p. 14) and American (OECD, 1968c,  p. 7) science policies illustrate
the importance of a centralised coordination: ‘(. . .)  modern govern-
ments therefore find themselves compelled to take reasoned decisions
about the priorities of national interests; they are induced to formulate
a science policy which is not an end in itself, but also an instrument
at the service of the country’s traditional interests in foreign affairs,
defence, internal economy and social welfare’. ‘In short, while there is
no preconceived policy, no science policy at the outset, one comes into
being through the effect of the conscious pursuit of national goals – a
science policy is convergence. It seems . . . that the countries of Europe
are nearer than the United States to a science policy in the primary
sense of the term’.

The central pillar of this model is the creation at Government
level of a central authority responsible for central coordination and
decision-making of S&T policy. The implementation structure for
coordination should be a member of Government with responsi-
bilities on the coordination of funds and policy options to ensure
a high level political coordination and to enforce decisions. Sev-
eral solutions were considered: Prime minister, inter-ministerial
commission, and minister for science. This body should have the
executive decision on scientific planning, priority setting and bud-
geting.

Examples of bipolar coordination between Parliament and Gov-
ernments were identified as well as best practice (OECD, 1967b,
p. 142; OECD, 1968c,  pp. 478–479 (French version)). But the main
requirement for parliaments is the monitoring of the policy design
and implementation, as mentioned in the Irish review (OECD, 1974,
p. 83): ‘Finally we wish to raise the problem of parliamentary involve-
ment in policy for science and technology. This might be solved by the
creation of a Parliamentary Committee for Science and Technology on
the model of those which exist in many countries.’

Horizontal coordination by research councils is not considered
in the model. A quote from the Italian evaluators report stresses
the importance of transferring the coordination of science from the
research council to the government (OECD, 1969a,  pp. 138–139):
‘It is therefore essential to create at government level a body responsi-
ble for determining the country’s science policy (. . .)  Transposed into
the Italian context, this means that the programming of science pol-
icy and the co-ordination of all decisions should be in the hands of
the Prime Minister, who is alone capable of acting as the necessary
arbiter between ministerial departments, and would act through a
Delegate, who might be a Deputy Prime Minister or a Minister with-
out portfolio’. A similar recommendation was  made to the Spanish
government (OECD, 1971b,  p. 99): ‘An inter-ministerial body, with
effective responsibility for formulating and implementing scientific and
technological policy at the top level must be found inside the machinery
of the government’. The recommendation for the Australian govern-
ment follows the same lines some years later (OECD, 1977, p. 190):
‘In the view of the broad significance of the national scientific effort
which impinges on the work of nearly all government departments,
we think there is a need for a central mechanism (. . .). One approach,
which has worked well in a number of countries, is to create a com-
mittee of those Ministries whose departments have major scientific
activities responsibilities, directly under the Prime Minister (. . .). In

most cases where such a body is formed, the Prime Minister, who is
the titular chairman of the Ministerial Science Committee, designates
a Minister of state to be the regular chairman. This may  be the Minister
for Science rather than Minister of Science (. . .). The idea behind this
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s that the Science Minister, not having operational responsibility for
hat must inevitably be but a fraction of the total scientific efforts of

he country, is in a position to balance, coordinate and criticize with
omplete impartiality with regard to the total effort’.

Central authority at ministerial level for policy coordination is
n evolution of the approach proposed in the Piganiol report. The
eport did not advocate a minister for science policy, but a national
cience office that would provide evidence and advice to the policy-
aking process. This office would be the focal point for the three

dentified functions: formulation of a national policy for science,
oordination of scientific activities and integration of science policy
n general policy (Piganiol et al., 1963, pp. 34–35). The reason-
ng behind the model proposed by the report preferred evolution
o rupture in the new institutional machinery for science policy:
what is here envisaged is not a science ministry or an executive sci-
nce agency. Science like economics affects all areas of national life
nd national policy . . . The progress and freedom of science, moreover,
ave been best served historically in a pluralistic situation, and can
uffer when co-ordination becomes control’ (Piganiol et al., 1963, p.
5).

Policy coordination at government level is a major shift to the
hen prevailing multiple vertical public interventions of national
aboratories and research councils. This multiple coordination

as dominant in OECD member countries by 1963. According to
he OECD country reports (OECD, 1963b),  only four of the four-
een countries analysed (Belgium, France, Germany, the United
ingdom) had a recently appointed central authority at govern-
ental level responsible for S&T policy. Dispersed coordination also

xisted in the United States with coordination divided between
he President, Congress and agencies. There were also cases of

ere formal assignment of scientific affairs to prime ministers
s in Spain and Portugal. In fact, members of governments with

 science portfolio existed only sporadically before the 1960s.
n general these experiments were ephemeral due to lack of
olicy instruments and authority. For example, France was  one
f the first countries to appoint a secretary of state for sci-
ntific research. Henri Longchambon, part of the government
f Pierre Mendès-France, lasted in office for eight months in
953–1954.

The crucial role of the authority in charge of formulation and
mplementation of S&T policy is that of the ‘arbiter’, Negotiating
he selection of national priorities and objectives and steering the
irection of scientific efforts (OECD, 1969a,  p. 159; OECD, 1968c,
. 482; OECD, 1969b,  p. 407; OECD, 1971b,  pp. 99–100). The main
ask is thus to coordinate the level of resources allocated to national
cientific and technological development with the other ministers
esponsible for scientific infrastructures, and subsequently with the
inister of finance.
In the OECD model, the formulation of S&T policies is built on

entralised scientific advice to the coordinating authority, to ensure
redibility and legitimacy. According to the reviews and minutes
f the meetings, advice is the least controversial function during
he definition and adoption of the model. It follows the trajec-
ory of scientific advice on policy issues provided by academies
f science and domain-based committees of research councils, but
ith some additional innovative features. First, it is centralised in a

ody tasked to advise government in setting priorities and choos-
ng strategies for national policy. Secondly, it is not exclusively
omposed of scientists.

The selection of members of the advisory body is based on
restige and the ability to influence processes and strategies. The
dvisory body should be composed of recognised scientists from

arious disciplines – natural sciences and behavioural science,
ngineering and economics – and of key representatives from
ndustry, trade unions and civil society. Advisers should, prefer-
bly, be nominated as individuals, and not as ex-officio members of
 Policy 42 (2013) 801– 816

their respective organisations (OECD, 1963b, 1967a, 1973, 1968c,
1971c, 1969b).

The importance of a centralised advice to national policy is illus-
trated in the review of the Japanese policy (OECD, 1967a,  p. 21):
‘Presently, the Council for Science and Technology is over concerned
with the interests of the Government while the Science Council of Japan
tends exclusively to represent the interests of the scientific community.
The most overriding need is a policy for science and scientific affairs
that is truly national in its concept and scope’.

Similar advisory structures to the one proposed by the OECD
were already in place in certain member countries (OECD, 1963b).
Belgium, France, Spain and Sweden already had national advi-
sory councils for science. The United Kingdom had created two
councils, one for scientific issues and the other for technology.
In the United States, the President’s Science Advisory Commit-
tee (PSAC) was responsible for advising the President. Germany
in contrast had advisory councils dispersed among multiple
settings.

Two implementation structures for advice were considered: a
committee or an individual. In most cases, the committee was
named the science policy council or advisory council, while the
individual holds the title of scientific advisor to the president
or prime minister. The activities of the advisory body should
be supported by a high-level technical secretariat which will
be examined in detail at the end of this section: this secre-
tariat should provide technical and analytical support for the
evaluation of the national research system, applying quantita-
tive approaches based on input and output research indicators.
It should also support the generation of consensus in society
around the importance of science. The reports produced should
support different stages of the policy-making process, in par-
ticular national planning and budgeting phases (Piganiol et al.,
1963).

The advisory function was  given particular attention in the
reviews. The recommendations for implementing the function
were very detailed (e.g. the reviews of Italian, Canadian, and
Austrian science policies). The following recommendation of exam-
iners in the Italian case (OECD, 1969a,  p. 139) illustrates well the
level of detail: ‘The latter should be assisted in his task by a Science
Policy Council, that he should chair, (. . .)  its members, few in number,
should be drawn from academic circles (University and University-type
research), industry and public life. It should meet frequently and, while
advising on science budgets and on guidelines for the national pro-
grammes, it should not be concerned with the distribution of funds. This
council should be assisted in its work by an adequate secretariat (com-
piling information, statistics and inventories, studies, etc.). It should be
headed by a Secretary-General who would help the Minister respon-
sible for Scientific and Technical Research in preparing decisions for
approval of the Committee of Ministers on Scientific and Technical
Research, and of which he would himself be a member.” Similar detail
can be found in the recommendation to the Australian authorities
(OECD, 1977, pp. 191–193): ‘On all matters of detail and substance
the Ministerial Committee would be assisted by an Advisory Council for
Scientific and Technology Policy, which would prepare the work of the
Ministers and work out the details of the national science policy in con-
sultation with appropriate experts (. . .). The advisory council would
report to the Prime Minister through the Minister of Science. If possi-
ble the chairman must be appointed on a full-time basis. He should be a
scientist of international reputation known to have a broad apprecia-
tion of the economic and social consequences of scientific development
(. . . the council) should be small, we  would suggest 12–15 members,
who would be chosen in their personal capacities and not as represent-

atives of organizations (. . .). Thus, in addition to natural scientists,
there should be economists and behavioural scientists, industrial-
ists (not just directors of industrial research) and at least one trade
unionist”.
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.2. Planning and budgeting

The planning function aims to align the objective of the national
esearch system with the long-term national economic objectives
nd to articulate how science contributes to their achievement
OECD, 1962, p. 5). It aims to produce comprehensive program-

ing of national effort in order to simultaneously respond to the
eeds of knowledge production and its application to societal needs
OECD, 1962, pp. 5–7; OECD, 1968a,  p. 105). With active partic-
pation of members of government in the formulation of plans,
t aims to achieve coherence in the objectives across several pol-
cy domains and a better integration of research priorities (OECD,
969a).

OECD preferred flexible approaches to planning in science
ver deterministic approaches. National plans were encouraged to
avour bottom-up initiatives on scientific matters (OECD, 1968a,
. 105). The time span of S&T plans was not pre-determined, but
here was a preference for medium to long-term perspective (OECD,
969a). A flexible approach and long term vision were important
equisites to gain the support of scientific communities keen on
heir scientific freedom.

The importance of the link between plans for national economic
evelopment and for science is evident in the Australian review
OECD, 1977, p. 189): ‘In Australia, as elsewhere, it is necessary to
elate research and development programs as realistically as possible
o national objectives. This is particularly difficult to do in the absence
n the country of any indicative planning mechanism’.

Planning was an important function in the model until the late
970s as, in most OECD countries, national policy options and
esources were organised in national medium term plans for eco-
omic and social development. In fact, by 1963 (OECD, 1963b)  five
ountries already had national plans for S&T: Belgium, France, Italy,
orway and Spain.

Planning is implemented by the technical secretariat or body
ssociated with administration of science policy, supporting gov-
rnmental coordination. Overall responsibility should rest with
entral programming or planning bodies, in order to favour inte-
ration of science programmes into the overall national planning
rocesses (OECD, 1966c).

During the 1970s, national plans lost their importance in
overnmental policy-making processes, and in some cases disap-
eared. As an alternative to long-term planning, leading countries,
uch as France and the United Kingdom, implemented forecast-
ng exercises for research policy (OECD, 1981). In line with these
hanging circumstances, OECD proposed the conduct of foresight
xercises to keep a medium to long-term framework in public
nvestment parallel to medium-term plans. The creation of spe-
ialised centres in technology forecasting for technical and social
hange was therefore recommended, as instances in the Spanish
eview of research policy (OECD, 1971b,  pp. 80–81): ‘Lastly, there
s another type of specifically scientific and technological information
hich belongs in the field of technological forecasting. We  know today

hat, whilst no research programme associated with economic growth
an be prepared without a clear idea of the various stages of such
rowth, no serious attempt can be made to define the latter without
rst scanning the future of technology and including in the projections
nd plans all possible data on coming technological upheavals (. . .)
evertheless, we believe that no country today can develop without

 centre for the study and dissemination of these methods (monitor-
ng signs of technological change, Delphi techniques, relevance trees
nd systems analysis), explain their merits and weaknesses and make
llowance, in their utilization, of essential national characteristics’.
Planning and budgeting are interlinked functions. The science
udget is defined as the annual instalment of the medium term
lan (OECD, 1966b,  p. 33). The national research budget is nec-
ssary to have a national S&T policy (OECD, 1966b,  p. 33). The
 Policy 42 (2013) 801– 816 807

science budget is the aggregation of the earmarked budgets of
ministries for direct and indirect funding and execution, annually
inscribed in the national budget. It mirrors both the govern-
ment expenditures on research and the policy choices on resource
allocations to realise national objectives. For the science bud-
get to be an effective policy tool, it should cover the research
appropriations in their entirety: to funding agencies and public
research performers, and including nuclear and defence research
(OECD, 1967a, 1966c).

The science budget is a fundamental mechanism in the model
for two reasons: first, because of its role as a promoter of change
in the administrative procedures related to national budgets; and
second due to the increased visibility it affords scientific issues in
the national political agenda (OECD, 1966b,  p. 31). The annual dis-
cussion of the science budget, integrated with the annual national
budget cycle, fosters public discussion on science strategies, facil-
itates coordination among political bodies, specifically between
Government and Parliament (OECD, 1973). In 1963, only two  mem-
ber countries had a science budget, France and Belgium (OECD,
1963b). Eight years later, Brooks et al. (1971, p. 40) measured
the change that had taken place: “Here one can recall the two
main recommendations of the Piganiol report as a measure of dis-
tance travelled since that report was written. The first was that
each country should set up a central mechanism for reviewing the
total national effort in science and technology, its growth and rele-
vance as well as its influence on, a wide spectrum of other national
policies”.

The reviews paid great attention to budgeting. They were crit-
ical to those countries without science budgets or basing them on
the ex post calculation of the budgets of public organisations. The
sum of appropriations was  referred to as an arithmetic process
that could not be equated to a policy function, which articu-
lates planning, priority setting and monitoring exercises (OECD,
1968c, p. 482; OECD, 1974, p. 83). A similar criticism could be
found when budgets did not include nuclear and military research
(OECD, 1966c,  p. 118). Australian policy review illustrates its rel-
evance for the overall functioning of the model (OECD, 1977, p.
154): “The decisive part played by government finance shows that
the Australian Government would benefit from having an ‘annual
science budget’. Realizing how important is the influence of R&D
expenditure on the whole pattern of government expenditure, sev-
eral OECD countries are now drawing up such a budget every year
by making a functional reclassification of the items in the budgets
of the various ministries which are for financing scientific activi-
ties”.

The scope and organisation of science budgets and the depth
of discussions in national parliaments differed across the OECD
membership. Science budget and the discussion and decision pro-
cesses have taken different formats depending upon the national
institutional setting, such as a science vote, block vote, or a dis-
criminated vote programme by programme. In the case of the
French review, examiners were critical of the parts of investment
not included in the budget (OECD, 1966c,  p. 94): “As stated in
part I of the report, an appreciable proportion of research (military
research, nuclear research, space research and research by CNET) is
not included in the ‘research block vote’. This creates the danger that
certain research will be neglected or that on the other hand resources
will be wasted in unnecessary duplication, it therefore seems nec-
essary to coordinate action taken outside the block vote with that
taken within”. Similarly, examiners recommended the Japanese
authorities to adopt an encompassing science budget to allow coor-
dination (OECD, 1967a,  p. 23): “The aspect of the R&D  budget most

disconcerting to the observer is its division into more or less isolated
compartments, one for university and one for all other research. This
constitutes a major obstacle to the development of a coherent science
policy”.
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.3. Priority-setting and allocation of resources

The priority-setting function is related to the choices that need
o be made by governments among fields of sciences and policy
ptions (OECD, 1967b,  p. 28). It determines the targets for the con-
entration of S&T resources in order to achieve long-term identified
conomic national goals (OECD, 1969b,  p. 384; OECD, 1971a,  p. 247;
ECD, 1971b,  p. 80).

Setting the direction of public investment in research by choos-
ng strategic priorities is the main feature of the function. OECD
onsidered the definition of strategic priorities as an invaluable
sset for scientists to have long-term funding frameworks, pro-
ided that they were coordinated with the promotion of industrial
nvestment for an exploitation of the benefits of research. This rec-
mmendation to the Spanish authorities echoes well the definition
f the function (OECD, 1971b,  pp. 80–81): “It should not be forgotten
owever that it is not enough to determine the main lines of research.
teps must also be taken to establish the industrial structure which can
arry research results to the production and commercialization stage”.

Priorities are to be defined at Government level to have an
mpact on direct funding and for its translation in national pro-
rammes. Implementation structures for priority-setting differed
epending upon the national setting. In the Irish review the recom-
endation was for the technical body to undertake priority-setting

OECD, 1974, p. 81): “The functions and responsibility of the National
oard would be the formulation of a national science policy (. . .)  It
ould seek to identify priority areas for such activities (S&T activities

n the sector)”. While in the Australian review, the recommenda-
ion targeted the ministerial committee (OECD, 1977, p. 191): “The
inisterial Committee for Science would have the duty to formulate

overnmental objectives in terms which could asset them in giving
uidance as to broad priorities of research and development effort”.

Priority-setting was controversial in the 1960s. In 1963 few
ountries explicitly assigned priorities to research funds. Only
elgium, Germany and the United States referred to the existence of
riorities assigned to strategic research. In Belgium, the process was
ased on expert assessment given to the National Council for S&T. In
ermany, the responsibility to identify the areas for priority invest-
ent was assigned to the German Research Council (DFG), while

he Advisory Council would produce an annual priority report. In
he United States, three bodies were responsible for the identifica-
ion, coordination, and selection of priorities, the Federal Council
or S&T, the Office of the President and the National Academy of Sci-
nces (OECD, 1963b). However some countries were not in favour
f government involvement in priority-setting. The Netherlands,
or example, was a strong advocate that priorities should be the
ole responsibility of scientists (OECD, 1963b). Even in 1971, Swiss
uthorities questioned the recommendation to set priorities in the
onfrontation meeting of the Swiss review (OECD, 1971a,  p. 247).

In the model, the allocation of resources is the instrument
o accomplish the national objectives and priorities established
hrough the planning, priority-setting and budgeting phases. The
llocation of resources is the process of deployment and use of
he scientific potential (people, money, and institutions) of a coun-
ry for specific aims (OECD, 1966c,  p. 33). It is divided in two
omponents based on the nature of research in consideration:
undamental3 research and applied research (OECD, 1962, 1963a).
or the Committee for Scientific Research, contrary to applied

esearch, an economic rationale should not be included in the allo-
ation of resources to fundamental research, which should not been
een as a constraint to the traditional freedom of researchers. The

3 In general OECD used the term fundamental research. Basic research, a term
oined by Bush, was  more in use in the American context. Both terms have equal
eaning, dealing with the search for new knowledge regardless of its application.
 Policy 42 (2013) 801– 816

Irish review states the broader scope of allocation of resources
determined by the policy (OECD, 1974, p. 81): “Science policy is pol-
icy for the development of technology, as well as science. It must cover
the allocation of resources for the whole spectrum of scientific research
and technological development”.

The ways in which funding was  allocated at the beginning
of the 1960s differed widely between the United States and
Europe. According to the country reports (OECD, 1963b),  in Europe
the funds were mainly allocated through direct funding to the
research institutions and fellowships to researchers. The research
funds had multiple sources, including research councils, private
foundations, business and ministries, as in Belgium, the United
Kingdom, Germany, Spain, and Portugal. Only the United States
had developed project-based competitive funding at the Federal
level, particularly via the National Science Foundation (OECD,
1968a, p. 119). This may  explain why competitive funding allocated
to projects was prominent in most of the reviews. Competitive
funding is organised in national programmes to address specific
objectives and targets. The programmes have a dedicated bud-
get distributed through competitive processes in order to select
the best research project proposals, with a medium-term frame
(OECD, 1967a,  p. 25). They are a complement to the block grant
funding directly distributed to organisations based on disciplinary
boundaries and past spending patterns. Projects should be eval-
uated according to their merits and potential impact to national
needs (OECD, 1968a,  p. 119).

The implementation structure associated with the allocation of
resources is a body without research laboratories and covering a
wide range of fields and types of research (OECD, 1969b,  p. 448;
OECD, 1969a,  p. 142). This led the role of research councils to be
questioned, as the main funders of fundamental research at the
time. Research councils were not seen as suitable to be responsi-
ble for the whole function as is illustrated by the Italian review
(OECD, 1969a,  p. 139): “These diverse functions are at present dis-
charged with more or less intensity by the CNR. Very well equipped for
its function of supporting fundamental research, the CNR is less well
equipped to deal with questions of applied research”. A similar criti-
cism was also found in the Japanese review (OECD, 1967a,  p. 22):
“The Science and Technology Agency, with the responsibility for over all
budgetary coordination, support of inter-departmental research pro-
grammes and administration of laboratories, under its own control,
performs extremely diversified tasks. This situation is complicated by
the fact that the same agency acts as secretariat to the Council of Sci-
ence and Technology as well as to the four specialized advisory councils,
and therefore is sometimes in the position of acting and judging as both
judge and advocate”.

4.4. Administration

The OECD model proposes a new public body devoted to the
administration of research policies and management of national
programmes. Previously, both the Bush and Piganiol reports had
proposed the creation of an independent agency, called the national
science office. However their views differed. While Bush proposed
the agency to focus on supporting basic research, Piganiol sup-
ported the idea of an agency that would be responsible for the
funding of national programmes and that would also be in charge
of science policy administration and support. However both agreed
on the fact that the agency should not perform research or have
any operational managerial responsibilities (Bush, 1945, pp. 32–33;
Piganiol et al., 1963, pp. 35–39).

In the OECD model, the administration function is horizontal

providing support to the entire policy-making process. It acts as the
focal point for priority-setting, planning and budgeting, coordinat-
ing them with central planning offices, Treasury and governmental
authorities. The main centralised activities are analytical support to



search

a
u
o
a
m

a
p
t
w
a
f
e
a
a
p
“
W
u
p
g
e
a

l
m
P
s
o
t
c

b
e
A
t
a
w
s
p
d
f
(
s
a
a
D

f
t
m
r
t
1
T
R
a
c
a
f
c
o
c
t
a
N

L. Henriques, P. Larédo / Re

dvisory and coordinating bodies and the measurement and eval-
ation of research system (OECD, 1969b, 1971b, 1974). The scope
f the agency is national covering the whole national spectrum of
ctivities in S&T, without any specific focus on academia or funda-
ental research (OECD, 1971c,  p. 249).
The national scope and the role in policymaking processes of the

gency is highlighted in the Canadian review report (OECD, 1969b,
. 407): “A Central science secretariat is essential if the Science Minis-
er is to be well informed concerning all the issues and proposals with
hich he would have to deal. Such a secretariat would have to analyse

nd evaluate all the proposals put to the Minister, would be responsible
or ensuring that the necessary statistics of research and development
xpenditure and of the pool of scientific and technical manpower are
vailable . . . (It) would undertake special studies of scientific fields
nd problems for the Minister”. In the Irish report, a new body was
roposed with detailed description of its role (OECD, 1974, p. 79):
In essence our recommendations for the present are the following.

e propose that the new statutory body be charged with preparing,
nder the responsibility of the Minister of Science, centralized policy
roposals (including a detailed overall science budget) for decision at
overnment level within the proposed Committee of the Cabinet for Sci-
nce and Technology, but the departments should continue to finance
nd to supervise and control the institutes set up under their aegis”.

The implementation is through a specialised agency without
aboratories, responsible for the administration of the policy-

aking cycle (OECD, 1969b,  p. 423). The agency should report to the
rime Minister to ensure effective inter-ministerial coordination. It
hould be composed of professional staff, preferably a combination
f professionals who are either senior civil servants or researchers
rained to implement plans and to prepare decision-making pro-
esses at political level (Piganiol et al., 1963).

Two agencies already in existence served as models for the new
ody: the French Délégation Générale de la Recherche Scientifique
t Technique (DGRST) and the Japanese Science and Technology
gency (STA). Both were independent bodies with good reputa-

ion among actors, and both endowed with large budgets to launch
nd manage national programmes. Contrary to expectations, NSF
as never suggested as a model, because of its focus on univer-

ities and basic research and of its lack of direct involvement in
olicy-making. The identification of DGRST as a role model is evi-
ent in the Belgium review (OECD, 1966b,  p. 110): “Given that the

ormulation of science policy has been coordinated at Government level
. . .)  would it not be appropriate to co-ordinate its administration and
upervision in the same way? This, of course, would mean creating not

 conventional government department, but a streamlined all purpose
gency along the lines of the French Commissariat Général du plan or
élégation Générale à la Recherche Scientifique et Technique”.

Research councils and ministerial departments were not
avoured to administer S&T policy for two reasons. The first is
he inability of traditional vertical organisations to cope with the

anagement of horizontal coordination (OECD, 1969b). The second
eason is more pragmatic: the workload of research councils with
he operational management of their research laboratories (OECD,
966b,c, 1969a,b). The following two quotes illustrate these points.
he first one explains the reasons why the Consiglio Nazionale delle
icerche (CNR) should not be the responsible organisation for the
dministration of the policy in Italy (OECD, 1969a,  p. 139): “In the
ase of science policy proper, the multitude of tasks falling to the CNR
nd the commitments which they involve, make it difficult in practice
or the CNR to adopt the position of arbiter which is essential to the suc-
ess”. The second quote proposes a new name for the body in charge
f the administration to distinguish further from the research coun-

il (OECD, 1974, p. 80): “In order to break with the present status of
he NSC to be named quite clear, the new statutory body should receive

 new name. As a suggestion we present the following possibility: The
ational Board for Science and Technology”.
 Policy 42 (2013) 801– 816 809

5.  The diffusion of the model in OECD countries

In this section we consider the diffusion of the model in OECD
member countries. Our initial work focused on the analysis of insti-
tutional changes country by country. The length of the argument
and the very similar conclusions arrived at country after country
drove us to adopt another approach. We  have therefore chosen
to focus our attention on the adoption of the different functions.
This was  all the more logical, given that a number of targeted com-
parative reviews have been conducted by OECD services on these
different functions. Our review demonstrates how widely these
functions have become embedded in national policies.

In the model, the existence of a central authority with coordi-
nation power at national government level is crucial. When the
OECD action begun in the early 1960s only Belgium, Germany,
The Netherlands, UK, Japan and France had appointed ministers
with science portfolios (OECD, 1963b; Jang, 2000). Less than one
decade later, the majority of the OECD countries had appointed
ministers responsible for science. King, the first head of the OECD
scientific affairs directorate, in his later review of EEEC–OECD sci-
entific activities (King, 2001) recalls the difficulties in organising
the first meeting of science ministers in 1963, since the majority
of countries did not have a minister in charge of scientific affairs.
Three years later, by the second meeting, this issue had been fully
addressed: “there was an important difference: nearly every country
was represented by a minister of science” (King, 2001, p. 343). In the
earlier stages of implementation of research policy, Prime Minis-
ters or Presidents have often played central roles in coordinating
the research efforts, e.g. Japan (OECD, 1967a)  or Belgium (OECD,
1966b), the Prime Minister of Belgium being the first chairman of
the OECD Ministerial Committee. Over time, they became progres-
sively less involved, and the responsibility for science issues was
transferred to ministers in charge of research. There is however
one notable exception to this movement: the USA never created a
central federal authority for research. State agencies were able to
keep their autonomous and distributed power.

Following the OECD model, plans for S&T should define the
choices and strategies of national Governments for the medium
to the longer term. As such, this function was linked with the
post second world war  period when planning was a key tool for
government activity. It was one of the earliest functions to be imple-
mented. Bodies for planning S&T issues existed since the 1950s
pioneered by France, Norway, Switzerland and Italy and diffused
in the 1960s to other OECD countries (Benum, 2007; OECD, 1966c,
1969a, 1970, 1971a).  S&T planning has decreased in importance
along with national planning. In general, this has been replaced
by foresight exercises coupled with medium-term programmes for
science. Budgeting and priority setting were often associated with
planning exercises, yet they could be developed autonomously
depending upon the approach of the country. OECD highlighted the
importance of having a research budget because of the measure-
ment of public investment devoted to R&D. In 1958 France became
the first country to have a research budget, and to implement a
research block vote (OECD, 1966c).  Two decades later research
budgets were a reality in most of the OECD member states (OECD,
1981).

Priority-setting remains important in most countries. Although
an exception in the OECD model, as no prescriptive format or way of
implementation was proposed. Only late in 1991, did the OECD pro-
duce a report on the issue acknowledging the variety of approaches
taken by countries and concluding that priority-setting was  the
“corner-stone of the S&T policy” (OECD, 1991, p. 28). Priority-

setting has remained untouched in the past 40 years and keeps
its relevance (Feller and Cozzens, 2007). De facto formal advisory
councils have in most OECD countries played important roles in
priority-setting and in providing advice on national programmes
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this process, mainly conducted internally by OECD staff, was not
considered sufficient to deal with science policies. These reviews
were transformed into a background analytical review and com-
10 L. Henriques, P. Larédo / Re

Braun, 1998; Rip and Nederhof, 1986). There is quite some vari-
ty in their composition, some being composed only by scientists,
nd others with a range of societal actors. The advisory function
as followed the same path as for political responsibility, mov-

ng from the level of Presidents or Prime Ministers to the level of
inisters responsible for science. This was also the case for the
merican PSAC that has seen its role and proximity to the President
ecreasing over time (Smith, 1990).

The last two functions – allocation of resources and professional
dministration–have become the most influential functions in S&T
olicymaking. All countries have national programmes, either of a
tructural nature or based on thematic priorities. Most now have
nstitutionalised project-based competitive funding modes based
n peer-review. Project funding was taken into the model by copy-
ng the North American experience of the NSF (see Smith, 1990).

artin and Irvine (1992) already noted a progressive decline of
lock funding in most OECD countries. Lepori et al. (2007) demon-
trate that for a number of EU countries, including countries that
ere known to rely mostly on block funding such as France, com-
etitive funding has steadily increased as a proportion of overall
unding over the last 30 years.

Finally, the OECD model advocates the creation of a professional
ody to administer research policy and manage funds target-

ng national priorities, independent from the research councils.
lthough not all countries adopted the same organisational for-
at, the professionalisation of the administration in charge of

esearch policymaking is a reality in all countries. Three types of
rganisations co-exist for project-based funding: ministries with
epartments responsible for the management of national pro-
rammes and corresponding funding allocation; research councils
hich have evolved towards the profile prescribed by OECD with

esearch institutes integrated in the university system, and agen-
ies created in general de novo.

. Factors underlying the rapid diffusion of the OECD
odel of science policy making

This review of the diffusion of the model shows that most, if
ot all, OECD countries have developed an institutional framework
nd policy structures that fulfil the main functions identified by
he model. At the same time it shows a wide variety in the policy
tructures adopted. In this final section we highlight five factors
hat, in our views, explain the quick and enduring diffusion of this

odel of science (and now innovation) policy-making.

.1. A coherent and pragmatic model

The model proposed is pragmatic, it does not define a specific
olicy process, rather it focuses on the policy structures that enable
he Government to elaborate and implement a national S&T policy.
s such the model embeds a limited number of principles, which
eed to be shared for a country to move towards such an objective.

First and foremost is the recognition of the pervasiveness of sci-
nce and technology. Pervasiveness has two faces: one was already
racticed in a number of countries where the different sectoral
olicies had progressively established research services and/or
stablishments (with often the exception of education ministries).
he other lies in the transverse dimensions of S&T that seldom
emain specific to a sector and may  lead a country to waste a signifi-
ant share of its public resources by not coordinating efforts and not
eaping the potential for synergies. Furthermore, most countries

o not have the means to engage in all directions and thus risk
aking sub-critical investments in many dimensions. King, the first

ead of the OECD directorate, underlines strongly this point in his
ater review of EEEC–OECD scientific activities (King, 2001, p. 343).
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This principle drives to put on the forefront the issue of high-level
transversal coordination.

This first principle is immediately connected to a second one, the
distinction between two ‘classical’ aspects in policymaking: allo-
cation and implementation. Defining the different allocations at
Government level does not mean having only one administration
in charge of formulation and implementation. In this respect, the
model is clearly different from classical policy models. It recognises
that relevant implementation may  require different implementa-
tion structures, closer to, in some cases, vertical departments, or, for
fundamental science, further away from ‘top-down’ decision mak-
ing, via research councils or agencies. This left the panel members
with significant room for manoeuvre in order to take into account
past trajectories as well as present national policy preferences.

The third principle lies in the fact that a policy exists only if
it has the classical ingredients of a department or ministry: a bud-
get, a priority-setting process and an administration to prepare and
organise action. These attributes were considered in all reports as
critical, and gave rise as we  have seen to numerous recommen-
dations. This was all the more easy, as by separating decisions
on overall allocations from implementation activities, no major
reshuffling of previous governmental operating structures were
needed. In most cases, it was ‘simply’ adding a coordinating layer
with limited staff but bearing the high status of being associated
with the Prime Minister (at least in the initial phase).

The last principle was  heavily underlined in the Piganiol report:
investments in science being long-term, they require both the
agreement and support from the parties involved, what we  now
label stakeholders. The more ‘drastic’ are the choices to be made,
the more important the consultation and preparation phases. The
response at the time was to develop an “advisory committee for
science policy”, as was  named the body created in the UK as early
as 1947. As we  have seen following national practices, recommen-
dations have differed from country to country while keeping this
central principle of openness and discussion to prepare for choices
to be made.

These four principles or features can be seen to constitute a
backbone of institutionalisation that is independent of the policy
problems at hand, once science (and now innovation) is recognised
as a key dimension to care for a country. Jean Guinet4 who joined
the OECD evaluation team in the 1970s before heading it for nearly
two decades, prefers to speak of “basic principles that act as a floating
anchor”. For him “they cannot be openly stated; they are embedded in
the approach . . . that diffuses the model in a specific situation”. What
is then critical are both the process adopted for “insuring a good bal-
ance between the specific context and the national trajectory on one
side and the basic principles on the other to arrive to a positive sum
game”, and the time at which the evaluations are done.

6.2. Nobody escaped the evaluation process

The principle of undertaking country reviews was adopted as
soon as the OECD was created. This gave rise to a first set of ‘country
reports’ on individual countries and of a synthesis by OECD (1963b)
by the time of the first ministerial conference. These were repli-
cating the already well-established OEEC–OECD practice that had
already acquired a high reputation of annual examinations of the
economic situation of members. As we have mentioned (Section 3),
plemented by a group of examiners that lead the country visits, the

4 Interview, 29 September 2011.
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Table 1
Reviews of national science policy.

1964 Sweden 1970 Norway 1977 Australia
1965 Greece 1971 Spain 1986 Portugal
1966 Belgium 1971 Switzerland 1987 Finland
1966 France 1971 Austria 1988 Denmark
1967 Japan 1972 Iceland 2007 Luxemburg
1967 UK 1973 The Netherlands 2007 New Zealand
1967 Germany 1974 Ireland
1968 USA
1969 Italy
1969 Canada
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ote: The first reviews of the 20 OECD members that signed the initial treaty plus the
 new members that joined in the 1960s (Japan and Finland) and 1970s (Australia
nd  New Zealand).

esign of recommendations and the discussion in the confronta-
ion meeting. The review process lasted on average more than one
ear because of the limited availability of high-level experts, and
ECD staff was not large enough to handle more than a few reviews
er year. Still by 1974, 16 ‘reviews of national science policy’ had
een published covering 17 countries (Table 1).The list is instruc-
ive, as well as the sequence. During the 1960s, the US, the UK,
rance, Germany, Italy, Canada and Japan asked for national reviews
s did Sweden, Belgium and Greece. Within the next four years
orway, Switzerland, Austria, and The Netherlands, Iceland and

reland followed. Portugal followed in the 1980s as well as the two
ther Nordic countries, Finland and Denmark, which had hitherto
hown only limited interest in S&T policy. It is worth noting that
inland will be the first country to adopt the revised approach of

national system of innovation’ proposed by OECD at the turn of
he 1990s. Immediately after joining in 1971, Australia requested a
eview (publication in 1977). New Zealand and Luxembourg waited
ntil the rebirth of the national reviews in the 2000s (2007 in both
ases). The exposure of countries to ‘recommendations’ and ‘public
iscussions’ concerning their policy setting thus corresponded in
ost cases to the effective consolidation at Government level of a

ational science policy.

.3. The central role of experts in promoting the model

As already noted a number of times, we use the term evaluation
in contrast to OECD documents that never use it) to highlight the
ery strong difference between the process adopted for science pol-
cy and the other OECD reviewing processes. In all recent studies of
he OECD (see Section 3), this specific process is never mentioned
s such: it was mobilised during only a ‘short period’ of time (just
ver one decade) and then was stopped and forgotten. The new
eneration of reviews of innovation policies that started from 2000
nwards, and has resulted in a long list of requests from member
ountries, has gone back to using the dominant format: with the
ecretariat conducting the review entirely responsible, using con-
ultants when needed, and putting forwards its recommendations.
ichael Keenan,5 from the OECD team in charge of these reviews,

onsiders that the present approach reflects the changing knowl-
dge base of research and innovation policies, and that, contrary to
he situation prevailing in the 1960s and 1970s, the accumulated
cademic knowledge has now become a major source on which to
ely, as evidenced by the average 100 academic citations contained
n the present reports.

This can explain why the OECD secretariat considered that a

modification of the practice” was needed. The central feature lies
n the “appointment of two to three independent examiners of high
alibre, none of whom came from the country under examination”

5 Interview, 18 October 2011.
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(King, 2001, p. 344). Jean Guinet (ibid.) prefers to speak of experts
by opposition to the notion of policy ‘peers’ used in the traditional
OECD model: “the peers are the policymakers that populate the OECD
committees. Experts are different, they combine two dimensions: to
have previously held an important policy position in the domain, and
to have reflected on research systems and policies. They thus have
a “moral authority”, which plays an important role in the dialogues
that take place during the visits, and in the ways countries consider
their recommendations. Furthermore, the experts also played a broader
learning role by discussing their analyses and recommendations in ple-
nary sessions of the OECD committee”. Together, as mentioned by
one expert, Harvey Brooks (cited in Cohen, 1994), they constituted
a small interlinked community.

Who  were these “experts”? An exhaustive analysis of the 16
first reports (covering 17 countries, as there was a joint report for
the UK and Germany) shows that 52 appointments of examiners
were made (on average three per country) drawing on 44 indi-
vidual experts. Four were ex-ministers including T. Lefèvre, the ex
prime minister of Belgium and the first chair of the inter-ministerial
conference, and Lord Bowden, ex British minister of State. Three
had been heads of the administration in charge of science policy,
including: Spaey from Belgium; Piganiol, the first French délégué
général à la recherche scientifique et technique and the rapporteur
of the powerful OECD report on science policy (1963), and King
himself when he relinquished his role as head of the OECD direc-
torate. All three were mobilised quite extensively (e.g. four times for
Piganiol). One fifth of the experts had held positions advising Prime
ministers and Presidents, or as chairs and members of national sci-
ence advisory committees, coming from Belgium (J. Wautrequin),
France (G. Ourisson), The Netherlands (C.J.F. de Böttcher), Sweden
(B. Rexed), the US (Prof. Kistiakowski and Brooks) and the UK (C.H.
Waddington, F.R.S. Willis Jackson). Heads of key public research
organisations were an important third source of expertise (eight
experts) including the heads of the research councils of Germany
(Dr. Schneider) and Norway (Major) or the former director of the
British Research and Development Corporation (The earl of Hals-
bury). The remaining experts, apart from some senior government
officials, were either academics or industrialists in equal propor-
tions. Six of the nine academics came from the US and the UK,
most were or had been heads of universities or deans of their col-
lege/department. The private sector was  also represented by heads
of research and vice presidents of large firms (MM. Pannenborg and
Casimir from Philips, Peccei from Olivetti, Morandi from Monteca-
tini, Massé from EDF, not forgetting Piganiol already mentioned
that became the research vice president of Saint-Gobain). Inter-
estingly three experts came from powerful consultancy companies
(MM.  Mesthene from Rand Corporation, Thiemann from Battelle
and Michaelis from Arthur D. Little).

This list speaks for itself about the “moral authority” of these
experts. Their role was not to find new facts; they mostly relied on
the initial background review. Rather it was to “question a broad
range of people concerned one way or another with the national situ-
ation in science and technology”  (King, 2001, p. 344). Jean Guinet
(ibid.) insists that evaluations were requested by the countries
themselves, meaning that there were “national actors that wished
to promote change”. In his view, the evaluation was  there to “sup-
port national actors . . . and to be useful not provocative”. The experts
can be seen as “visitors in a process of change, to which they bring
their different perspectives”. As we  have seen in the above analy-
sis of the functions, their reports were generally pragmatic often
with very precise and sometimes quite detailed recommendations.
As nobody “was allowed to modify” their report (King, 2001, p.

344), their analyses and recommendations were discussed by the
countries, following the second central modification brought to
the mainstream OECD process: the transformation of confrontation
meetings into an open discussion.
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.4. OECD instruments to foster a wide horizontal diffusion

The confrontation meetings had become an important device in
he diffusion of the model. During the learning period that lasted
etween the first and the third ministerial conferences, most con-
rontations took place within the framework of the Committee for
cientific Research (from 1966 the Committee for Science Policy).
s mentioned in Section 3, the meeting gathered “a team of repre-
entative policymakers from that country, frequently led by its science
inister” (King, 2001, p. 344). The experts presented their analyses,

ncluding the ‘good’ aspects of the situation, and their recom-
endations at the beginning of the meeting before the discussion

tarted. They also prepared a list of questions for subsequent dis-
ussion. Although it had already been recognised very early on, and
as reinforced after the review of the US, this approach made it

ncreasingly clear that there was no single point of reference to
ollow. Rather references had to be built out of the experience of
he member countries, with their different approaches to handle
similar’ issues: a central element of learning.

King discusses the learning processes of both the evaluators and
he policymakers: “the first few cases, when we were learning . . .
ere somewhat anodyne and superficial, but as our confidence and

hat of the member countries grew, the examinations became more
rofound, franker and constructively critical” (King, 2001, p. 345).
any of the members of the committee that have discussed its

ole (such as King) have placed particular emphasis on the critical
earning dimensions linked to their activities: members from other
ountries were present and could discuss aspects that were also
f special interest for their own countries both with other country
epresentatives and experts. Borras and Jacobsson (2004) refer to
n similar aspects when discussing the importance of the “open
ethod of coordination” as a new governance mechanism. For this

o take place, two conditions had to be fulfilled: there should be
mple time for discussion within the meetings; and attendance
hould be large enough to generate these learning effects. For all
eetings until the third ministerial meeting, the duration for the

iscussion for one evaluation was on average one full day (a samp-
ing of further meetings held in the 1970s also witnessed such an
verage duration, e.g. for the Spanish confrontation). Some meet-
ngs could include more than one confrontation meeting, as was  the
ase for the May  1965 meeting, which lasted four full days (11–15
ay). In this particular case, both the French and the Belgium con-

rontations took place and, we noted the German, Italian, Dutch
nd American delegations were significantly enlarged. Examining
articipations in meetings between 1962 and 1968 (Table 2), the
esults are quite striking6: in less than seven years, almost 380 indi-
iduals from 22 countries were involved, with 47 being present on
t least four occasions. On average, around 18 people per country
or small emerging administrations represent a significant num-
er, especially considering their positions: nearly all countries have
ent their heads of administration or of their advisory council, at
east once or twice; for some countries (Austria, Belgium, France,
ermany, Sweden, The Netherlands, the UK and the US), they have
ven been the ‘nodes’ of OECD presence, attending at least four
f the eight meetings analysed. In a number of cases the ‘nodes’
re key actors within the national research landscape, being the
eads of national research councils (Iceland, Norway, Sweden) or
f important research organisations (Denmark, Ireland and The
etherlands). Some countries have chosen a wide exposure of their

ational staff, Japan being typical with 33 different individuals
articipating, and also to a lesser extent, Italy (25 different indi-
iduals). The larger countries, except France, have combined the

6 Even though we did not count the participants to the second ministerial meet-
ngs (notes incomplete).
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different approaches (Germany with 35 individuals, the US with
29 individuals and the UK with 39 individuals, coming on aver-
age twice for the latter two countries). To explore whether this
knowledge could percolate to the highest level of policymaking, we
examined the composition of the ministerial conference, in 1968
(OECD, 1968b). This was the case for 15 countries out of 21. 13
countries were represented by at least one minister or secretary of
state with two  represented by their Prime or Vice-Prime Ministers
(Belgium and France), three by at least two ministers (generally sci-
ence and economic affairs: The Netherlands, Sweden and the UK),
the others being Germany, Greece, Ireland, Norway, Portugal, Spain,
Switzerland and Turkey. Two other countries were represented by
high status representatives: Japan by the vice-minister in charge
of the Science and Technology Agency and the United States by the
director of the OST attached to the President. Also noteworthy is the
participation of the European Commission as observer, represented
by the vice-president.

All these elements led us to conclude that potential learning
effects were spread throughout all levels of the political and admin-
istrative structures of OECD members. This diffusion was further
enhanced by the wide accessibility of the learning, through the sys-
tematic and widespread circulation of the evaluations. The OECD
systematically published the complete evaluations in the form of
the series of ‘reviews of national science policy’, comprising the
background report, the examiners report and recommendations,
and the notes from the confrontation meeting that included the
answers of the country and minutes of the discussions which took
place. It is not possible to demonstrate de facto that they played
a significant role in the ways in which countries understood the
implicit OECD model and translated it in their national policy struc-
tures. However, following Radaelli (2004) and the differentiation he
makes between hierarchical and bottom-up diffusion, we  assume
that this widely favoured horizontal diffusion. The latter helped the
process of embedding of the model within the country and thus pro-
vided the rationale to request to be reviewed (as it was  a voluntary
choice) as well as the ability to absorb the recommendations made.
Thus we argue that, contrary to Radaelli’s views about the OMC  and
its failure to promote ‘bottom-up’ learning, the OECD process was
in his time, successful in promoting ‘bottom-up’ learning.

Table 2 has been compiled from the minutes of all the review
meetings between 1962 and 1966, and includes all participants
apart from country ambassadors and permanent representatives to
OECD. Nodes represent the individuals that have each been present
at least four times over the period. Titles have been translated into
English and are those mentioned in the minutes.7

6.5. Accounting for the national situation: the framing role of the
OECD

Following Radaelli’s discussion of the OMC  (2003, 2004),  this
bottom-up diffusion was complemented by a more formal top-
down diffusion process. The latter was first encapsulated in the
background reports conducted under the authority of an “expert
from the science directorate” and which followed a de facto pre-
conceived format. Although there has been some adjustment in
the format, as knowledge was  acquired through experience, the
main components of the report remained remarkably stable until
the beginning of the 1980s. When looking at contents, the reports

addressed, in a consistent way, the same topics and issues. In
broad terms, they provided an analysis of the ways in which
the functions of this then ‘implicit’ model were addressed and
the policy structures that implemented them. Over time, these

7 The full Database is available upon request.



L. Henriques, P. Larédo / Research Policy 42 (2013) 801– 816 813

Table 2
Country involvement in OECD committees and conferences on science policy.

Country Individuals Participations Nodes Key actors and their positions

Austria 10 22 1 F. Grill, Director, Ministry of Commerce
Belgium 17 44 4 MM Deloz, Spaey, Wibail & Darimont, General

Directors (or equivalent) for Research, Higher
Education and Economic Affairs

Canada 24 35 1 JD Babbitt, International Affairs, National Research
Council

Switzerland 12 27 2 MM Fueter (Ministry of Education) & Mercier
(University Professor)

Germany 35 52 4 MM Schneider (Secretary General, Wissenschaftrat),
Goerlich, Schreiterer & Lötz, Ministry of Research

Denmark 9 16 1 T. Franck, Director, Research Organisation
Finland 3 4
France 18 46 4 MM Maréchal (Head) & Dumesnil (French Ministry of

Research, DGRST), Hameline (Ministry of Industry) &
Delaroche (CEA, Research Organisation)

Greece 8 15 1 Caloyeras (University Professor)
Ireland 14 22 2 MM Cranley (Director), & Barnes (Researcher),

National Institute for Industrial Research
Iceland 3 8 1 M Hermannsson, Director, National Research Council
Italy 25 50 3 MM Sartori (NA), Lombardi (NA) & Scortecci University

Professor
Japan  33 37 0
Luxemburg 3 8 1 Ministry of Education
Netherlands 27 53 3 HW Julius (Chairman of TNO), J Nittel (Councellor,

Ministry of Education) & Stefels (Head Science Policy
Coordination, Ministry of Education & Science)

Norway  13 25 2 R Major (Director of a National Research Council) & T
Hernes

Portugal 9 13 0
Sweden 22 39 3 S. Brohult (Chairman of a Research Council), G.  Funke

(Secretary of State) & B. Rexed, Head of Advisory
Council

Spain  9 18 1 M Alvarez Osorio, Ministry of Education
Turkey  15 23 1 B Karafakioglu, University Professor
UK  39 67 4 MM B. Blount (Deputy Secretary, Ministry of

Technology), G. Brown, M.  Vernon, Melville
USA 29 56 5 MM DZ Beckler (OST, President Office), A. Roe (int’l

affairs NSF), CL Wilson (Professor, MIT), R Mayhew & R
Strom

Total 377 680 44
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OECD scientific division 38 106 

eviews clearly highlight ‘missing’ or ‘incomplete’ functions. For
xample, in the Portuguese review (OECD, 1986) the lack of
orizontal coordination and of a research budget were highly
riticised and suggestions made about how to implement them.
imilarly, France (OECD, 1966c,  p. 94), which was  one of the first
ountries to adopt a research budget and had implemented a
ell-developed process, was criticised because the science bud-

et included only civil non-nuclear research, omitting the large
mount of research expenditure devoted to military and nuclear
esearch. King underlines the importance of the quasi-standardised
ackground reviews: they mirrored the annual examinations of
conomic situations and their established reputation. Doing so,
hey linked science issues to the important economic and financial
overnment departments. This was confirmed by the first activity
eport of the science directorate (OECD, 1966a,  p. 6), which noted
hat “the technique of country reviews is characteristic of the meth-
ds used by OECD to study question of economic policy, manpower or
griculture”. Freeman, subsequently (1987) argued that the shared
pproach (the model) enabled the growing claims by the ministers
f finance for accountability and credibility in spending of public

esearch funds to be addressed.

This framework with which to examine a given national situa-
ion was further reinforced by the work undertaken within OECD
o build what Piganiol in the 1963 report calls a sound ‘factual
11 A. King (Director) Members of Secretariat: MM
Delsemme, Deutchbein, Gass, Harris, Langlais,
Schmandt, Tôrnudd, Trugel, Vincent, Woodward

base’ to support policymaking. Godin (Godin, 2009) underlines how
the work by economists on the production function, mostly on
the 1950s and their use in the US political arena, was  taken up
by OECD at his inception and was organised into an input–output
framework. Through the work of Freeman, also capitalising on the
seminal work of Bernal in 1939, this framework was transformed
into a manual (the Frascati Manual, first version 1962 specifying
how to organise comparable data collection between countries).
Godin highlights the two  strengths underlining this process. It first
enabled the level of outputs to be directly linked to the level of
inputs (what became known later as the ‘linear model’): “the more
investment, the more growth” (Godin, 2009, p. 7) providing thus
an impetus for public investment. Secondly, it enabled a “measure
of leadership among countries” to be provided (Godin, 2009, p. 9).
One key element of the development of R&D indicators was  the
articulation with a major post-world war II development, national
accounts, and to the professional bodies in charge of providing
them, the national statistical offices. Connecting both (the concep-
tual framework and its operationalisation through the definition
of a standard and the mobilisation of existing professional bodies)

led to rapid development of country “factual bases”. By 1971, the
OECD had produced a first comparative study. In its very title it
states its aim of connecting what is with what should be: “R&D in
OECD member countries: trends and objectives” (OECD, 1971d).  It
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hus brings together the financial side and the need for a national
cience policy, reinforcing the strength of recommendations and
he necessary policy structures.

.6. The diffusion of the OECD model: a synthesis

This section has shown that the diffusion of the model is linked
o two complementary dimensions: its conception as a model, and
he processes put in place by OECD. The model has four central
eatures that were already shared by most countries. They trans-
ate into the seven functions identified. However, as mentioned
y administrators of the time, there is no need to formalise them,
hey provide a basis on which to analyse a situation. What counts
re the policy structures that embed the functions. In this way
n adequate balance could be achieved between, on one side, the
equirements of the model, and on the other, the past trajectory
nd national policy preferences of the country under evaluation.
he evaluation process organised by the OECD Secretariat consti-
utes the central operational mechanism through which the model
as disseminated among members. The OECD Secretariat used

s a basis a practice that was already accepted and successful
Marcussen, 2001; Porter and Webb, 2008). Its de facto standardisa-
ion provided a common framework to analyse a situation, which
as further deepened by the progressive construction of national
&D statistics. However, in a situation where no reference model
revailed, the OECD Secretariat adapted the classical reviews con-
ucted under their responsibility by adding a further examination
y authoritative experts that usually made practical recommenda-
ions on how to adapt policy structures so that a national science
olicy could be developed, extended or/and deepened. The orga-
isation of confrontation meetings between the experts and the
ational authorities was a third element. It became all the more

mportant that these meetings took place in front of all the del-
gations of other members. We  have shown the extent of the
earning process that derived from this practice, if only by the
umber and wide coverage of the national policymakers involved.
ollowing Radaelli, we identified both horizontal and vertical learn-
ng processes, which, to our view, explain the speed at which the

odel diffused. A final indicator for us is related to the requests by
ountries to be reviewed: in just one decade, 17 countries requested
nd were evaluated at a time that corresponded, in most cases, to
he initial implementation of a national science policy.

. Conclusions

The aim of this article was to demonstrate that OECD acted as
 policy innovator in developing and diffusing a model of science
olicy making to its member countries. This has been achieved fol-

owing two main lines. First we have revealed the model that OECD
romoted for science policy making. This model entails seven inter-

inked functions that are necessary for a country to develop and
mplement a fully fledged science policy. Second we  have proposed
ur interpretation of the changing role of OECD (compared to other
ectoral policies) and of the means that enabled a ‘rapid’ adoption
f the model through out OECD countries.

.1. The OECD model at a glance

The model entails seven inter-linked functions that have
ndured and embraced the transition from science policies to sci-
nce and technology policies in the 1970s, as well as the progressive
hift of focus to innovation.
Horizontal coordination corresponds to the need for a national
cience policy to embrace all Government investments in science,
hatever the implementation mechanisms used. The model does
ot reproduce classical sectoral policies where formulation and
 Policy 42 (2013) 801– 816

implementation are in the same department. Horizontal coordi-
nation recognises that implementation may  be distributed among
different sectoral ministries.

Coordination relies on the formulation of national priorities.
This requires that the central authority in charge of coordination
requests and receives expert advice, and that plans are devel-
oped and priorities selected accordingly. These three functions play
complementary but different roles. Advisory bodies have been pro-
moted as an answer to the need of involving the different actors
(what we call now stakeholders) in the definition of long-term
orientations. Planning at the time was a central policy device for
economic development, and, for science policy, it aimed, to artic-
ulate the science policy objectives in line with long-term national
economic objectives. Although plans have disappeared, the func-
tion has remained in the form of forecasting and subsequently
foresight activities. Priority-setting corresponds to the fact that
countries cannot address all possibilities and need to identify prior-
ity areas on which to focus their efforts. A 21st century expression
of this function lies in the national strategies developed by most
OECD members.

Budgeting is the way  to materialise horizontal coordination. It is
thus considered as a critical function, and the existence of an annual
science budget was a cornerstone of most reviews. Allocation of
resources deals with the modalities of attribution of resources to
researchers, discussing the balance between core and competitive
funding. The model insists on the need for national programmes to
address the national priorities, defined then as promoting the move
from science to the development of technologies.

The last function is of a different nature. For the previous func-
tions to take place there are administrative requirements. The
administration function translates in most reviews in the need to
create a specific agency, that moves away from classical implemen-
tation structures, including research councils. This function needs
to be professionalised and should also take charge of preparing the
evidence needed for performing the different functions.

7.2. Why  and how OECD transformed its role

The role of the OECD and its modalities of operation have only
recently been subject to scholarly investigation. They describe the
OECD role as the promotion of new ideas and concepts, the diffusion
of expert knowledge and the circulation of best practices from lead-
ing countries. They analyse OECD ways of working in terms of ‘peer
pressure’. Peer pressure is linked to two intertwined mechanisms:
periodic (mostly annual) reviews on the situation of a country per-
formed by the secretariat, and the organisation of a forum enabling
national administrators of the member countries to look at one
another and to exchange.

The OECD has been ready to play this role for scientific affairs
since its inception. Its predecessor organisation, the OEEC, which
was associated with the Marshall plan, had already put science
on the agenda of economic development. However we argue that,
because of the specific situation of public intervention in science,
it had to play this role in a different way  and to become a pol-
icy innovator. The need for this role relates to the absence of a
point of reference (including the US) against which to benchmark
activities. As demonstrated by the first OECD ministerial confer-
ence on science, very few countries had started to establish science
as a national policy. OECD therefore set about to construct a policy
model, based largely on the adaptation of prevailing mechanisms.
We  have highlighted four major aspects that explain the success
of OECD in both developing the model and in ensuring its diffu-

sion within member countries. First the directorate modified the
frequency of reviews: countries had to volunteer for a review to
take place, meaning that a number of actors in the countries were
already convinced of the need for a national science policy. We
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ave seen that, within one decade, 17 countries requested such
eviews. Second, the directorate modified the process: the classical
eview by the secretariat only served as a background analytical
ocument, and the evaluation and recommendations were carried
ut by a small panel of high level “experts”. The analysis of the 44
xperts mobilised and of their generally influential positions high-
ights their credibility and moral authority. The systematic choice
or pragmatic recommendations was another important aspect. For
ach function, we have illustrated how experts chose to embed
heir recommendations for change into evolutions or the creation
f policy structures. Third, the secretariat organised confrontation
eetings between the experts and country representatives within

he context of a science policy committee that gathered together
dministrators from member countries. Again a detailed examina-
ion of participation focused on the extent of country participation,
he variety of administrators involved and the participation for

ost countries of heads of their science administration. Fourth, the
tandardisation of background reports was an important mecha-
ism for shaping analyses of the science and policy situations. It
elped to harmonise views from member countries at a time when
he Frascati-based indicators were not yet available, or were only
ust beginning to emerge.

The conjunction of these different approaches explains in our
iew both how the model was built and how it was diffused. It also
xplains why the evaluations nearly disappeared after one decade:
he model was embedded into policy structures, which, once in
lace, tend to evolve incrementally. Furthermore the evolutions
oth in the conceptual framework (moving from the ‘linear’ to the

system’ approach) and in the focus (from science to innovation) do
ot change the need for the functions, and thus the relevance of the
xisting structures. One can even speculate whether the 21st cen-
ury focus on innovation associated with the post-crisis constraints
n public budgets does not reinforce some functions in particu-
ar horizontal coordination, priority-setting and budgeting. A final
nd surprising element is why the recent revival of country inno-
ation policy reviews chooses to go back to the ‘classical’ mode
kipping both the experts and the discussion within the present
ECD Committee for Science and Technology Policy (CSTP)? One
nswer, that would require further research, is that the situation
as radically changed with the growth of a new academic special-

ty, studies of research and innovation policies8: OECD reviewers
nd policy administrators can find the references and benchmarks
eeded in the relevant academic literature.
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