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And itôs global [viz. IEEE]!!



Å ñIf cash flow is the blood of the global economy and spending and 
investments are its main arteries, then innovation is the heart that 
does the pumping ò é   D.M. Harris,Can Innovation Save the Economy, 
Washington Post, pg G1, 10/18/2009.

Å The STEM Enterprise is the basis for all R&D & subsequent 
innovation.

Å Then how can we judge the health of the heart, namely the STEM 
enterprise, and how can we measure & characterize it?
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* axiom or postulate is a proposition that is not proved or demonstrated but considered to be either self-

evident, or subject to necessary decision. 

AXIOMS*



ÅHow to assess & formulate policy in the Science, 
Technology, Engineering and Mathematics, STEM, 
Enterprise?

ÅPrerequisite:

How to characterize the health of the STEM 
Enterprise
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The $1M Question?
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The STEM Enterprise is characterized by:
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INDUSTRIAL SECTOR

ÅGovernment: largest source of 

$$ R&D

ÅIndustry: largest basic 

research performer

ÅManufacturing

ÅLarge companies dominate $$             

R&D

ÅDomestic focus

ÅFocus on in-house  S&T 

1950 2010

ÅIndustry: largest source of $$ 

R&D

ÅAcademia & Feds: largest 

basic research performer

ÅServices

ÅLarge companies NOT 

dominate 

ÅGlobal focus

ÅLeverage outside  S&T 

R&D Context: Then and Now
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R&D Expenditures for US, EU, and Asia

NSF Science & 

Technology 

Indicators 2010

Fig. 0-2
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NSF Science & 

Technology 

Indicators 2010

Fig. 3-40

Unemployment rate by occupation
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NSF Science & 

Technology 

Indicators 2010

Fig. 3-1

Employment in S&T occupations
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Years from Bachelors to PhD: Engineering

NSF Science & Engineering Indicators 2006, table 2-34.
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Output

Knowledge/Intellectual Property

ÅPeer reviewed Publications

ÅPatents

ÅProfessional Presentations

ÅOthers ???



Å Bibliometrics is a set of methods used to study or 
measure texts and information ,i.e. citation and 
content analysis.

Å Scientometrics is the measurement and analysis of 
outcomes at project or portfolio levels..

Å ñWe need a hypothesis to organize data collection, 

but the data are needed to support the hypothesisò.

..J.H.Marburger American Physical Society, óScientific Integrity in Government ó, 

Tampa, Florida, April 17, 2005
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Output:  Measures/Indicators
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S&E articles output, by major S&E publishing region/country

NSF Science & 

Technology

Indicators 

2010

Fig. 5-20
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Index of highly cited articles by region/country: 1996and 2008

NSF Science & 

Technology

Indicators 

2010

Fig. 5-25
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Å Elasticity
ï What will change in investments 

produce? 

ï Workforce demand & salary

ï Regulations: What does the R&D 
Tax credit do?

Å How to increase productivity?

Å How is policy made?
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Given the 

bleak 

Federal 

deficit 



European: International Conference on Science and Technology 

Indicators held at: 

ÅLeiden (1988),(1991) (2000) (2004) 

(2010)

ÅBielefeld (1990), 

ÅAntwerp (1995),

ÅKarlsruhe (2002),

ÅCambridge (1998), 

ÅLeuven (2006).

ÅVienna (2008)
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What is the rest of the World Doing 

in Accessing the Health of the STEM Enterprise?
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8-th Intern. Conference on Science and Technology Indicators

Measuring Scientific and Technological Progress

ÅS&T Indicators for policy making

ÅBibliometrics beyond ISI

ÅHuman Resources Management

ÅScience productivity and its determinants

TOPICS

103 World Wide Paper, 2 by US Researchers

ÅSocioeconomic Impact Indicators: Old measures, new models

ÅTracking How High Technology Capabilities Affect Competitiveness Among Nations

http://systemsresearch.ac.at/sti-conference/index.htm

http://systemsresearch.ac.at/sti-conference/index.htm
http://systemsresearch.ac.at/sti-conference/index.htm
http://systemsresearch.ac.at/sti-conference/index.htm


Å Bring leaders to discuss important questions facing the US 
STEM enterprise for them to develop policy positions based 
on concrete data and proven algorithms. 

Å Develop STEM policies derived from incorruptible data and 
measures to best plan for a healthy, efficient and 
productive enterprise to enable future economic growth 
and rapid innovation.
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2009 IEEE-USA Workshop  on STEM Measures 

Goals



Å Workshop Chair: Martin Sokoloski

Å Workshop Co-Chair: Jim Bielefeld

Å Technical Program Chairs: Bob Newcomb

Å and Bob Trew

Å Workshop Treasurer: Cliff Lau

Å Financial Officer: Jim Barbera

Å Publicity: Chris McManes

Å IEEE-USA Staff: Bill Williams, Vin OôNeill,

Bernadette Concepcion
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STEM Engineering?

Professor Jack Marburger III

University Professor of physics & Electrical Engineering Stony Brook 
University

Measuring and Evaluating the STEM Enterprise: 

Perspectives from the Obama Administration. 

Mr. Kei Koizumi

Assistant Director for Federal R&D Policy

OSTP

Investments

Keynote Address
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Towards Data Driven STEM 

Policymaking

Dr. Ron Hira

Associate Professor of Public Policy

Rochester Institute of Technology

Workforce

R&D Activities in the U.S. Department of 

Defense & Technology Priorities

Mr. Robert W. Baker

Deputy Director, Plans & Programs

Office of the Director, Defense Research and Engineering

The Census Bureauôs New American Community Survey 

Enables Major Improvements in the Coverage, Content, 

Timeliness, and Accessibility of STEM Workforce Data

Mr. Richard Ellis

Ellis Research Services


