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Key Indicators in an
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A National Innovation System Model
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US Council on Competitiveness, 2004

Policy Fits within a Dynamic System

Figure 1. National Innovation Ecosystem
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\\\S\ci\\ence of Science Policy

@ Interagency group
- Roadmap
> Workshop
> WIKI
> Ongoing Activities
© NSF’s SciSIP program




THE SCIENCE OF ScIENCE PoLicy:
A FEDERAL RESEARCH RoADMAP

REPORT ON THE SCIENCE OF SCIENCE POLICY TO THE
SUBCOMMITI'EE ON SOCIAL, BEHA\-"IORAL AND ECONOMIC SCIENCES
COMMITTEE ON SCIENCE
NaTioNAL ScIENCE AND TECHNOLOGY COUNCIL

OFFICE OF SCIENCE AND TECHNOLOGY PoLicy

NovEMBER 2008




\\\The Road to the Roadmap

Two years of effort by 17 Federal Agencies

Literature Review, Questionnaire, Data

Investigations, and NSF’s SciSIP Program Provided
the Data and Analysis

Presentations at AAAS, AEA, WREN and Elsewhere
Provided Context and Critiques

Extensive interagency concurrence process
This workshop to solicit community advice



““SQSP Roadmap

® Defines t\He\n\ationaI Imperative for SoSP

® Three Key The\\mes respond to the imperative:
> Understanding Science and Innovation
> Investing in the Innovétign Process

> Using the Science of Scie\r‘i‘e\e\ Policy to Address National
Priorities




S\T\ruc\’ru re of The Roadmap

The National Imperative

A
Themes
v v
Theme 1: Theme 2: Theme 3:
Understanding Science Investing in Science Using the Science of Science
and Innovation and Innovation Policy to Address National Priorities

Science Questions
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What Are The Behavioral Foundations Of Innovation?

6. Is It Possible To Describe The Impact Of Discovery On Innovation?

What Explains Technology Development, Adoption And Diffusion? 7. What Are The Determinants Of Investment Effectiveness?
How And Why Do Communities Of Science And Innovation Form And 8. What Impact Does Science Have On Innovation And
Evolve? Competitiveness?

What Is The Value Of The Nation’s Public Investment In Science? 9. How Competitive Is The U.S. Scientific Workforce?

Is It Possible To “Predict Discovery”?

10. What Is The Relative Importance Of Different Policy Instruments-In
Science Policy?
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SciSIP Program




SciSIP Goals
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\\‘\‘\~\\T_he Challenge:

Understanding innovation and the scientific
enferprise

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?



\\\\A\Words from Solicitation |

Human capital development and the
collaborative enterprise:

Returns to international knowledge flows
Creativity and innovation:

Knowledge production system:

Science policy implications:



\\\Awords from Solicitation |

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



Solicitation Ii

Testbeds on Organizations and
Innovation

Visualization (drawing particularly on
visual analytics)

International Collaborations



\\\\\\S\e\l\\ecTed awards of interest

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 humbers.

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 e
on-site access at the National Bureau of Economic Research providing researchers access to /the
complete STAR Database .



Figure 1 — Major Features of the U 5. National Innovation System in the STAR Database:
FPolicy, Innovation, Instltutlﬂnal Frocesses, and Economic Growth
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\S\el\\e_cTed Awards

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.



KEnowledge outcomes
("1deas’)

Tools outcomes
(“tools™)

Tramning outcomes
("people”)

Outreach outcomes
(‘people’)

Started new field or area of research; developed new model or approach in field; came
up with new grant or spin-off project; submitted patent application; presented at
conference or workshop; published article(s), book(s), or proceeding(s); recognized

Developed new methodology; created new software; created new hardware; generated
new dataset; generated new materials; created data repository; created website to
share data; created collaboratory; created national survey; developed new kind of

Grad student finished thesis or dissertation; grad student/post-doc got academic job;
grad student/post-doc got industry job; undergrad/grad student(s) received training;

Formed partnership with industry; formed community relationship through research;
formed collaboration with researchers; established collaboration with high school or
elementary school students; established collaboration with musenm or community
institution; established collaboration with healthcare institution. Alpha = 45 (6 items)

Table 1. Project outcomes studied in Cummings & Kiesler, 2007.




\\\\S\e\\l\ecTed Initial Findings

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?



N ext steps — and possible
cooperation

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;, portfollo
management ~ -




SRS and SciSIP

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.

29



%m vey Redesign Activities

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
CEUVAREVETRY

New data areas Include:
R&D Financial Measures
Management and Strategy
R&D Funded or Paid for by Others
R&D Human Resources v
Intellectual Property, Technology Transfer and Innovatlon N

.
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Analytical Activities

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

/,/ /// 3 1
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For more information please contact:
Julia Lane jlane@nsf.qov
Bill Valdez bill.valdez@science.doe.gov

Subscribe to listserv:
Send a blank email to: Subscribe-scisip@lists.nsf.qov.

Check the Science of Science Policy
website http://scienceofsciencepolicy.net
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