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OECD GLOBAL SCIENCE FORUM (GSF) 

Workshop on Science of Science Policy: 
Developing our Understanding of Public Investments in Science 

12 July 2006 
Helsinki, Finland 

Summary1 

Background 

1. Scientific advances are critical for ensuring economic competitiveness, health, national security, 
environmental protection, and other governmental priorities.  Accordingly, science policymakers need the 
best analytical and predictive tools (as well as associated numerical indicators and benchmarks) to promote 
beneficial societal outcomes.  This need was articulated by Dr. John H. Marburger, III (Science Advisor to 
the U.S. President) on 21 April 2005, at the American Association for the Advancement of Science annual 
Science and Technology Policy Forum.  In his speech, Dr. Marburger called upon the global science and 
policy communities to collaborate on advancing “a new interdisciplinary field of quantitative science 
policy studies”.  The concern expressed was that senior policymakers want and need to base their decisions 
upon more than advocacy, and upon more than indicators of inputs that have no established causal links to 
outcomes of research and development funding.  Today, with advances in social science and economics 
applied to understanding the interactions between science, society and the economy, combined with the use 
of modern information technology and the Internet for research collaboration, and for making sense of vast 
amounts of data, it might be possible to advance a more rigorous science of science policy.  The U.S. 
proposal for the Global Science Forum Workshop on Science of Science Policy: Developing our 
Understanding of Public Investments in Science (presented at the 13th GSF meeting in July 2005) grew out 
of this challenge, which was understood to be a common concern in OECD countries.  

2. An international steering committee - comprised of representatives from the United States 
(Chair), Australia, Belgium, Canada, the European Commission, Finland, France, Italy, Japan, Norway, 
Poland, Russia, South Africa, and the OECD - further developed the concept, established the agenda for 
the workshop, and identified potential speakers.  The resulting one-day workshop consisted of a morning 
session, devoted to exploring the current practices and concerns of senior policymakers relative to making 
science policy decisions, and an afternoon session at which experts in the study of science policy and the 
development of tools for improved understanding, responded and engaged in dialog with the policymakers.  
The overall goal of the workshop was to provide a venue for such dialog and to begin the work of 
identifying promising avenues of research, potential collaborations, and next steps.  

3. Dr. Herman-Friedrich Wagner (Chairman of the GSF) served as the workshop Chairman.  
Dr. Kathie Olsen (Deputy Director of the U.S. National Science Foundation and head of the 
U.S. Delegation to the GSF) chaired the first session, at which Dr. Marburger was the keynote speaker.  
Other speakers in the morning session included Mr. Yukihide Hayashi (Deputy Minister, MEXT, Japan), 
                                                      
1 This is an unofficial summary, prepared by the Delegation of the United States to the GSF, and the GSF secretariat.  

It was revised on the basis of informal reviews by several GSF delegates, but it does not necessarily reflect 
the consensus opinions of the workshop participants. 
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Dr. Paul Williams (Director, Research Councils, Office of Science and Innovation, United Kingdom) and 
Mr. Matlou Mabokano (Department of Science and Technology, South Africa).  In the afternoon, 
Dr. Jean-Jacques Duby (Président, Observatoire des Sciences et des Techniques, France) served as the 
session chair.  Speakers included Dr. Fred Gault (Statistics Canada, Chair of OECD/NESTI), Mr. Terutaka 
Kuwahara (Deputy Director-General, National Institute of Science and Technology Policy, Japan), 
Professor Katy Börner (Indiana University, United States) and Professor Luke Georghiou (University of 
Manchester, United Kingdom).  All delegations participated in the extended discussion of science policy 
practices, concerns, research directions and possible steps forward that followed the formal presentations in 
both morning and afternoon.  The workshop agenda is appended to this summary. 

Findings 

4. Workshop participants agreed on the need for a better understanding of the links between public 
investments in basic research and their impacts on society, and on the need for more powerful tools for 
analysing and explaining the links.  An improved understanding is needed to optimize national investments 
for research and development, taking into account factors such as the size and nature of the economy, the 
tax structure and incentive mechanisms, historical and cultural considerations, areas of special scientific 
and technical expertise, and the availability of a trained workforce. 

5. Policymakers want to take into account not just the growing importance of science, but also its 
changing character.  For instance, research is increasingly international, and the scientific and technical 
workforce is increasingly mobile, making it necessary to understand the distribution of benefits among 
collaborating countries, and to properly balance competition with cooperation. 

6. Enhanced indicators and tools are needed for consulting and communicating with stakeholders.  
Among them are various sectors of government (including, critically, finance ministries and legislators), 
the scientific community, and members of the public.  The latter include citizens who are concerned about 
the contributions of science and technology to their daily lives as well as about possible unanticipated 
consequences of scientific and technological advances. 

7. There are significant conceptual, methodological and implementational challenges associated 
with achieving an in-depth understanding of the relationship between scientific research and society.  
There are, in general, two ways to proceed.  The first is a “bottom up” method, in which research activity is 
causally linked to societal outcomes through hypothesis development and testing on increasingly more 
complex and representative systems, combined with socio-econometric modelling.  Ultimately, the goal is 
to produce models that achieve predictive accuracy sufficient to provide at least a partial, pragmatic basis 
for policy decisions.  However, the difficulty of constructing such models is universally acknowledged.  
For instance, some of the societal effects occur many years after the scientific discoveries are made, and 
are often of a serendipitous nature.  Accordingly, policymakers do not normally place great faith in 
projections such as the overall rate of return of public investments in research in terms of such overall 
outcomes as employment rates, GDP growth, or life expectancy.  Nonetheless, complex analyses of this 
type have achieved some utility in the economic policy domain for projecting the impact of changes in tax 
policies, interest rates, trade tariffs, etc.  Whether similar analyses could achieve equal utility in the science 
policy domain is a question that deserves consideration.   

8. A more limited - and widely practiced - “bottom up” approach involves the development and 
utilisation of indicators that track the consequences of investments in research on such measurable 
outcomes as numbers of publications.  Some workshop participants asserted that commonly used indicators 
of this type suffer from deficiencies that limit their explanatory power and, hence, utility at the strategic 
policymaking level.  For example, the percentage of GDP devoted to research does not directly refer to the 
impacts on society at all.  This indicator is ubiquitous in policy debates, but national administrations differ 
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on whether there exists a good basis for determining an optimal value.  While this simple indicator seems 
to be linked to positive outcomes, the correlation is not straightforward.  Often, it is used primarily as an 
instructional or informative device, or simply to rank countries with respect to one another.  Bibliometric 
indicators, or those that measure patents, licenses or numbers of university degrees granted, do explicitly 
measure outputs but, unfortunately, they are narrowly, closely (and rather obviously) linked to investment 
inputs.  In addition, they are formulated quite generally, in a science-neutral fashion and, therefore, are 
insensitive to variations in cultures from one field of research to another. 

9. Recognising the difficulties and limitations of adopting a pure “bottom up” approach, some 
countries use a “top down” methodology in which expert groups (for example, members of national 
scientific academies) are convened to systematically identify a consensus set of research priorities, based 
on explicit policy goals (for example, national defense or environmental protection).  Most countries 
employ a combination of “bottom up” and “top down” methodologies. 

10. The discussion at the GSF workshop revealed that there is, in general, little structured dialogue 
between senior science policymakers and technical experts in indicator and model development.  As a 
result, the former are not always aware of the tools that are available, while the latter may not be well 
informed about the changing strategic preoccupations and priorities in research administrations. 

11. While a more analytical, evidence-based approach to planning and priority-setting is clearly 
desirable, it should be recognized that, in OECD countries, decisions about research policy will be made 
within the overall context of the democratic political process which defies strict codification in terms of 
rules and mathematical equations.  Furthermore, causal links between science and society are complex and 
by no means uni-directional; that is, the research that governments support depends in part on social 
values, beliefs and opinions.  In addition, the pursuit of pure knowledge will always be valued as a cultural 
good and an end in itself, even if the practical consequences (be they positive or negative) cannot be 
predicted with precision. 

Conclusions/Recommendations 

12. There is a need to strengthen contacts and interactions between the community of experts in 
analytical modelling and indicator development with the government officials who need tools for 
optimizing national and regional research policies.  The latter would appreciate having a concise 
description of the indicators and models that are available, and their potential utility in the policy domain.  
All parties would benefit from a better understanding of the methodological and computational challenges 
associated with deriving high-level societal impacts from investments in fundamental research.  In 
confronting these challenges, the principles and methods of science itself should be observed, e.g., clearly 
stated assumptions and hypotheses, verifiability based on empirical evidence. 

13. It would be desirable to compare and contrast the challenges and methods of economic and 
science policies.  The OECD Committee on Scientific and Technological Policy (CSTP) and its working 
parties (notably the National Experts on Science and Technology Indicators (NESTI)) have a great deal of 
expertise and a long record of achievement in analysis and indicator development.  They could be the 
appropriate venues for pursuing the strengthened stakeholder dialog, and could provide a forum where 
member countries may come together and report on work conducted on science of science policy, 
including work on new indicators and new data extraction techniques. 

14. The policymaker community could provide guidance to technical experts about its major 
preoccupations, and the high-level strategic categories for which it would be most desirable to measure or 
project the impact of science.  The identification of these categories might make simultaneous approaches 
to “bottom up” and “top down” strategy development more promising, and make it possible to develop 
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better, more useful indicators even in the absence of mature analytic models capable of representing the 
entire research system.  It may also be possible to identify “decoupled subsystems,” i.e., finite semi-
insulated domains where the links between science and society could be modelled with adequate accuracy.  
OECD countries, many of which have existing pockets of expertise in the components of a science of 
science policy, are urged to continue communication at a practitioner level, and to collaborate where 
appropriate to further the field’s development. 
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Workshop on Science of Science Policy: 
Developing our Understanding of Public Investments in Science 

Agenda 

1 Introduction: history, purpose, structure of the workshop 
Workshop Chair: Dr. Hermann-Friedrich Wagner 
Chairman, OECD Global Science Forum 

Session 1:  Meeting the evolving needs of policymakers 
Session Chair: Dr. Kathie Olsen, Deputy Director, U.S. National Science Foundation 

2 Keynote presentation 
Dr. John Marburger, III 
Science Advisor to the President, United States 

3 Mr. Yukihide Hayashi 
Deputy Minister, MEXT, Japan 

4 Dr. Paul Williams 
Director, Research Councils 
Office of Science and Innovation, United Kingdom 

5 Mr. Matlou Mabokano 
Department of Science and Technology, South Africa 

6 General Discussion/Dialog -- policy makers with technical experts 

Session 2:  Analytical methods and the science of indicator development  
Session Chair: Dr. Jean-Jacques Duby, Président, Observatoire des Sciences et des Techniques, France 

7 Keynote presentation 
Dr. Fred Gault 
Statistics Canada, Chair of OECD/NESTI 

8 Mr. Terutaka Kuwahara 
Deputy Director-General 
National Institute of Science and Technology Policy, Japan 

9 Prof. Katy Börner 
Indiana University, United States 

10 Prof. Luke Georghiou 
University of Manchester, United Kingdom 

11 General Discussion/Dialog -- policy makers with technical experts 

Session 3:  Conclusions: the way forward 
Session and Workshop Chair:  Dr. Hermann-Friedrich Wagner 

12 General Discussion, workshop outcomes, next steps 
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