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Measuring the EffecTs of Research on Innovation, Competitiveness and Science 

An Overview 
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Background 
1.  Good Government: Document Results 

- Who is supported by science funding? 

- What are the effects of science investments? 

 

2.  Good Management: Respond to Stakeholders 

- OMB/OSTP directives to Heads of Science Agencies 

- Congressional and public requests 

 

3. Good Science: Engage scientific community 

- Scientific basis for describing science 

- Reduce burden on scientists  
 

 



Background:Administration Interest 

FY12 Orszag-Holdren Memo, July 21 2010; reiterates August 4, 2009 memo; 
Science of Science Policy is only program mentioned by name 



Key Challenge 

ÅScience agencies have been charged with identifying 
and funding the best science ς NOT reporting.  The 
data systems reflect that structure. 
ïNo systematic documentation of inputs (who is supported 

by science funding) 
ïNo systematic links between inputs and outputs 
ïHeavy reliance on manual reporting 
ïNo  systematic ability to capture outputs and outcomes 

beyond the period of an award 
ïBalkanized agency systems => impossible to get overview 

of science investments 

  



Why does this matter? 

Å̧ ƻǳ ŎŀƴΩǘ ƳŀƴŀƎŜ  ǿƘŀǘ ȅƻǳ ŎŀƴΩǘ ƳŜŀǎǳǊŜ 

ÅWhat you measure is what you get 

=> Systematic rethinking of way we capture data 
and engage scientific community in 
measurement of the innovation ecosystem ς 
platform, data, methods and tools 



What is STAR METRICS? 

Data about the conduct of science ς inputs, outputs and the 
connections between the two 

 



What is STAR METRICS? 
STAR METRICS is a Federal and University partnership to document the 
outcomes of science investments to the public  

 

Å OSTP initiative partnering with NIH, NSF, DOE and EPA;  

Å 75 research institutions participating (FDP, AAU, APLU and AAMC strong 
supporters) 

Å Level I:  Document the numbers and occupations of workforce supported by 
ARRA and base budget science spending 

 

Å Level II: collaborative development of measures of the impact of federal 
science investments on  

ï scientific knowledge (such as publications and citations..) 

ï economic growth (through patents, firm start ups and other measures)  

ï workforce outcomes (through student mobility and employment..)  

ïǎƻŎƛŀƭ ƻǳǘŎƻƳŜǎ όǎǳŎƘ ŀǎ ƘŜŀƭǘƘ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘΧύ 

 
 

 



STAR METRICS LEVEL 1 
RESEARCH INSTITUTION DATA 
ÅGrant Staff 
ÅGrant $ allocation 
ÅVendors 
ÅSub-contractors  
ÅIndividual Institution 
Å Benchmark Data (Level 2) 

STAR METRICS LEVELS 1, 2 & 3 
INTELLECTUAL CAPITAL 
Patents 
Publications 
Conference Proceedings 
Blogs, Wikis, News 
Other Social Media 

Fed Wide 
Researcher Profile 

CVs automatically 
generated 

STAR METRICS LEVEL 2 & 3 
ÅCǳƭƭ /±Ωǎ 
ÅInnovation/Expertise  Networks 
ÅLinked In, Facebook,  
ÅPersonal Web Sites 

STAR METRICS LEVEL 3 
ORGANIZATIONS ς OTHER 
ÅStart Ups 
ÅLthΩǎ 
ÅPublic Performance  
ÅCompany Research 

STAR METRICS DATA FLOW 

Portfolio viewer 
Portfolio Display and 

Analysis 
Expertise Locator 

STAR METRICS LEVEL 2 & 3 
STAR VISION 
ÅComposite view of all 
Federal R&D Spending and 
outputs by geographic 
distribution ς Public facing 
View 

STAR METRICS API LAYER 

R&D Dashboard 
Public display of 

information 





Level I: Approach 



Level I: Results 



Key Results:  
How many jobs supported 
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Key Results:  
The Distribution Of Occupations Directly Supported By Science Funding  



Key Results:  
The Number Of Distinct Individuals Per FTE Supported By 

Funding 
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Key Results: 
Industry Distribution For Jobs Supported Through Research 

Institution Expenditures 



Geographic Distribution 



How much time is involved for the 
institutions? 

Survey of FDP participants 

Initial setup time 

ïInitial participants 20 ς 640 hours;  median 100 
hours 

ïSubsequent participants 30 ς 100; median 45 
hours 

Subsequent transmissions 

ï0-10; median 2.5 hours 

 

 



What are the uses of Level I  
to the agencies? 

ÅFirst jobs report: who is supported 

ÅSecond jobs report: who is trained 

ïMachine read awards to generate topics 

ïMatch topics to awards and workforce data 



ÅA platform that can link inputs and 
outputs/outcomes using automated approaches 

ÅLeverage existing data and knowledge (results of 
$40 million in investments) 

ÅCollaborative development of data infrastructure 
on broad categories of impact: 
ïknowledge  όŜΦƎΦ ǇǳōƭƛŎŀǘƛƻƴΣ ŎƛǘŀǘƛƻƴǎΧύ 

ïeconomic   όǇŀǘŜƴǘǎΣ ǎǇƛƴ ƻŦŦ ŎƻƳǇŀƴƛŜǎΧύ 

ïworkforce  όŜƳǇƭƻȅƳŜƴǘΣ ǎǘǳŘŜƴǘ ƳƻōƛƭƛǘȅΧύ 

ïsocial   όŜΦƎΦ ƘŜŀƭǘƘΣ ŜƴǾƛǊƻƴƳŜƴǘΣ ŜƴŜǊƎȅΧύ 
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Level II: Approach 



Initial Level II Results 

ÅPortfolio Characterization and Management 

ïNSF Chemistry Division 

ÅPortfolio Reporting 

ïR&D Dashboard 

ÅBuilding a better system: 

ïFed Wide Profile and Visualizations 



Portfolio Characterization and 
Management 

Describing portfolio 
1. In which areas of chemistry have CHEM programs made awards? 
2. In which areas of chemistry are CHEM proposals being submitted? 
3. How have awards and proposals changed since the reorganization of 

CHEM in 2009? 
 
Describing market share 
3. Have Chemistry awards been made in other NSF programs and 

divisions?  In which areas of chemistry?  
4. Who is submitting proposals to other programs?  Are they from 

Chemistry departments? 
5. Have Chemistry awards been made in other science agencies?  In 

which areas of chemistry? 

 



Program Management 

Describing results 

мΦ Iƻǿ ŘƻŜǎ /I9aΩǎ ǇƻǊǘŦƻƭƛƻ ŎƻƳǇŀǊŜ ǘƻ ǘƘŜ 
entire field of Chemistry? 

2. What are the results of CHEM awards in terms 
of scientific and economic impact? 

 



Approach 

ÅIdentify all areas of NSF Chemistry 

ïWork with universe of proposals and awards 2000-
2011 ς abstracts, project descriptions and program 

ïKey metadata include: PI Name, institution, award 
amount 

ÅTopic model abstracts and project descriptions 

ïIdentified topics funded by CHEM 

ï!ǇǇƭȅ ǘƻǇƛŎǎ ǘƻ άŀƭƭέ b{C ŀǿŀǊŘǎ όƛƴŎƭǳŘƛƴƎ /ƘŜƳƛǎǘǊȅύ 

ÅMatch grants to Patent database 

 

 

 









Narrowing the topic 
and organization 

selection at this level 
allows you to see 

related researchers, 
institutions, and 

eventually patents 
and publications 











Link to Federal Researcher Profile 


