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ROMAN AUGURS: Roman augurs foretell the future by observing the behavior 
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Scientists Can Provide a Scientists Can Provide a 
‘‘Black BoxBlack Box’’ AnswerAnswer



Or, since science and 
innovation are 
fundamentally human and 
social activities, we could 
use science to answer 
these questions



Food
Goods
Ideas
› R&D only one component 
› Complex interrelationships of human beings 

and social organizations
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Socio economic outcomes

Technical progress 

Network connectedness

Organizational 
profiles – do 

attributes  match 
the profile? 
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Source: Jordan, Hage and 
Mote, 2006, 2007



Demand

Consumers (final demand)
Producers (intermediate demand)
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Source:  Arnold and Kuhlman, 2001

A National Innovation System Model

The potential reach
of public policies …
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Interagency group
› Roadmap
› Workshop
› Wiki
› Ongoing Activities
NSF’s SciSIP program
› Investigator initiated research
› Statistical program (SRS)





Two years of effort by 17 Federal AgenciesTwo years of effort by 17 Federal Agencies
Literature Review, Questionnaire, Data Literature Review, Questionnaire, Data 
Investigations, and NSFInvestigations, and NSF’’s s SciSIPSciSIP Program Provided Program Provided 
the Data and Analysisthe Data and Analysis
Presentations at AAAS, AEA, WREN and Elsewhere Presentations at AAAS, AEA, WREN and Elsewhere 
Provided Context and CritiquesProvided Context and Critiques
Extensive interagency concurrence processExtensive interagency concurrence process
This workshop to solicit community adviceThis workshop to solicit community advice



Defines the national imperative for Defines the national imperative for SoSPSoSP
Three Key Themes respond to the imperative:Three Key Themes respond to the imperative:
›› Understanding Science and InnovationUnderstanding Science and Innovation
›› Investing in the Innovation ProcessInvesting in the Innovation Process
›› Using the Science of Science Policy to Address National Using the Science of Science Policy to Address National 

PrioritiesPriorities

Primary Conclusion: “Expert judgment” remains the best available decision support tool 
for science policy makers, but a nascent community of practice is emerging in the science 
policy arena that holds enormous potential to provide rigorous and quantitative decision 
support tools in the near future.  Support and development of this emerging community of 
practice can provide the Federal government with these much-needed decision tools.



Science Questions

1. What Are The Behavioral Foundations Of Innovation?
2. What Explains Technology Development, Adoption And Diffusion?
3. How And Why Do Communities Of Science And Innovation Form And 

Evolve?
4. What Is The Value Of The Nation’s Public Investment In Science?
5. Is It Possible To “Predict Discovery”?

6. Is It Possible To Describe The Impact Of Discovery On Innovation?
7. What Are The Determinants Of Investment Effectiveness?
8. What Impact Does Science Have On Innovation And 

Competitiveness?
9. How Competitive Is The U.S. Scientific Workforce?
10. What Is The Relative Importance Of Different Policy Instruments In 

Science Policy?

The National Imperative

Themes

Theme 3: 
Using the Science of Science 

 
Policy to Address National Priorities

Theme 2: 
Investing in Science 

and Innovation

Theme 1: 
Understanding Science

and Innovation

Recommendations

Findings







› Data Issues
Units of analysis?
Massive data from heterogeneous sources

› Conceptual issues
Creation and transmission of knowledge
Complex interactions of actors

› Analytical issues
Outcome measures?
Counterfactuals?

› Empirical issues
Role of standard statistics?



Human capital development and the 
collaborative enterprise:
Returns to international knowledge flows
Creativity and innovation:
Knowledge production system:
Science policy implications:



Describing the Role of Firms in Innovation
Measuring and Tracking Innovation
Measuring and Evaluating Scientific 
Progress
Advancing Understanding of 
Collaboration and Creativity
Knowledge sharing and creativity
Implementing Science Policy



Testbeds on Organizations and 
Innovation
Visualization (drawing particularly on 
visual analytics)
International Collaborations



Linking Government R&D Investment, Science, Technology, Firms and 
Employment: Science & Technology Agents of Revolution (Star) 
Database (Lynne Zucker and Michael Darby, University of California, 
Los Angeles) 
› Data creation with links from government investment in R&D 

through the path of knowledge creation, its transmission and 
codification; then commercialization

NSF, NIH, DoD and DoE grants, 
All journal articles and citations, high-impact articles, highly-cited authors, UMI ProQuest Digital 
Dissertations
US utility patents (complete/parsed/cleaned), 
Venture capital, IPOs, web-based firm data, and links to major public firm databases via ticker symbols 
and/or CUSIP numbers. 
Concordance linking STAR IDs to the IDs in the Census Bureau’s Integrated Longitudinal Business Database 
(ILBD) and Longitudinal Employer-Household Dynamics (LEHD) program, Census data, for use within the 
Census Research Data Centers.

› Dissemination
a public graphics-based site primarily oriented toward policymakers and the media,
a public site providing access to researchers for downloads and database queries limited to the public 
constituent databases or aggregates derived from the licensed commercial databases, and 
on-site access at the National Bureau of Economic Research providing researchers access to the 
complete STAR Database





Modeling Productive Climates for Virtual Research Collaborations (Sara 
Kiesler, Carnegie Mellon University and Jonathon Cummings, Duke 
University) 
› Unit of analysis is project-based research collaboration 

involving researchers from different institutions
› Studies  the institutional environments of a sample of projects 

that were supported by the National Science Foundation. 
› Examines importance of a productive climate for distributed 

research collaboration, 
› Traces the linkages among productive climate and the 

institutional environments of these collaborations. 
› =>  better metrics for measuring and predicting performance and 

innovation in collaborations. 





Importance of Star Scientists 
(Azoulay/Graff-Zivin; Zucker/Darby)
› POLICY – Pioneer Scientists?
Importance of Infrastructure 
(Furman/Stern/Murray)
› POLICY – Institutions, not individuals?
Importance of Organizational Structure
› Kiesler/Cummings
› POLICY – Interventions?



Development of theory
Development of microdata infrastructure
Research foci
› Measuring and describing innovation within 

organizations
POLICY – R&D? workforce? IT? IP?

› Connecting funding with outcomes at micro 
level 

POLICY - Timing of discovery; portfolio 
management

› Quantifying impact of social networks



SRS is the federal statistical agency with responsibility for data and 
analysis on the science and engineering (S&E) enterprise. 

SRS conducts 11 ongoing, large scale statistical surveys covering 
the education of scientists and engineers, the S&E workforce, and 
research and development and also gathers data on public attitudes 
toward S&E.

SRS has been a partner in the SciSIP initiative with responsibility 
for improving several of its benchmark surveys of R&D and the 
S&E workforce and beginning development of new surveys and 
databases. 
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1. The complete redesign of the Business Research & 
Development and Innovation Survey
• Intensive involvement from users in several workshops
• Business expert panel providing advice over the last two years
• Over 100 recordkeeping and cognitive visits to industry as part 

of the survey development
• A full scale pilot of 40,000 companies goes into the field in 

early January
• New data areas include:

– R&D Financial Measures
– Management and Strategy 
– R&D Funded or Paid for by Others
– R&D Human Resources
– Intellectual Property, Technology Transfer and Innovation

30



Development and maintenance of an R&D satellite account to the 
National Accounts
Exploration of new bibliometrics databases 
Support for the development of an international database on 
bibliometrics
Support for workshops on innovation data
Providing input to the OECD Innovation Strategy through SRS’s
membership on the National Experts in Science and Technology 
Indicators (NESTI) working group 

31
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