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Science of Science & Innovation Policy

National Science Foundation
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Department of Energy
Department of Defense
Department of Commerce A

Department of Agriculture Dr. John H. Marburger, 11

THE SCIENCE OF SCIENCE PoLicy:
A FEDERAL RESEARCH ROADMAP

Environmental Protection Agency

Central Intelligence Agency

Office of Science and Technology Policy
Office of Management and Budget

National Institute of Health

National Institute of Standards & Technology

etc.

>Policy-based evidence making. Policy-based evidence gatheringH 5.
Evidenced-based policy. 7<% Evidenced-informed policy ™~
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Theme 1: Understanding Science and Innovation

Q.1; What are the behavioral foundations of innovation?
Q.2; What explains technology development, adoption and diffusion?

Q.3; How and why do communities of science and innovation form and evolve?

Theme 2: Investing in Science and Innovation

Q.4; What is the value of the nation’s public investment in science?
Q.5; Is it possible to “predict discovery”?
Q.6; Is it possible to describe the impact of discovery on innovation?

Q.7; What are the determinants of investment effectiveness?

Theme 3: Using the Science of Science Policy to Address National Priorities

Q.8 What impact does science have on innovation and competitiveness?
Q.9; How competitive is the U.S. scientific workforce?

Q.10; What is the relative importance of different policy instruments in science policy?
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Potential Value Potential Cost Main Missing
Value of Investment Element(s)
METRICS Theme I Breadth of Availabilit
Ejji\;?;;e Use Scientific Rigor  |Maturity of Inputs Y
Scientific/Micro Level
Innovation 1,2,3 Data, Community
Competitiveness 3 Community
Knowledge Increase 2,3 Data, Community
Program/Portfolio:
Effectiveness 1,2,3 Community
Outcomes |Value 2,3 Data, Community
Systems Level:
Productivity 1,2,3 Community
Quality of Life 3 Community
Workforce Character- (2,3 Data, Community
istics
GDP 1,2,3 Community
Earned Value 2 Community
Budget and Process Metrics 2 Data, Community
Performance |Efficiency 2 Community
Marginal Cost 2 Community
Bibliometrics:
Citations 1,2,3 Data, Community
Patents 1,2,3 Community
Scientific Papers 1,2,3 Data, Community
Inputs Community/Network:
Network Value 1,2,3 Community
Effectiveness 1,2,3 Community
Structure 1,2,3 Data, Community
Workforce 1,2,3
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MODELS/TOOLS

Deterministic Models

Theme

Potential Value
Value of Investment

Potential Cost

Main Missing Ele-
ment

Relevance to
Vision Use

Breadth of

Scientific
Rigor

Matu- |Access to
rity Inputs

- Econometric 1,2,3

- Risk Modeling 2,3

- Options Modeling 2,3
Quantitative [ Cost Benefit 2
Analysis - Cost Effectiveness 2

Stochastic Models

- Agent Based 2

- System Dynamics 2

- Case Studies 1,2
Qualitative - Peer/Expert Review |2
Analysis - Delphi 2

- Strategic/Logic 2

- Network Analysis 2.3
Visualization - Visual Analytics 2,3
Tools - Science Mapping 2,3

- Scientometrics 2,3

- Survey 1,2,3
Data Collection |- Web Scraping 1,23
Izg:: ~Administrative Data |1, 2,3

- Data Mining 1,2,3

Data, Community

Community

Community

Community

Community

Data, Community

Community

Community

Community

Community

Community

Data, Community

Community

Data, Community

Data, Community

Data, Community

Data, Community

Community

Data, Community
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Intelligent Circle Absorptive Capacity
(Herring 2001) (Cohen & Levinthal 1990, Zahara 2002)
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