
STAR METRICS:
Science and Technology for America’s Reinvestment: 

Measuring the EffecTs of Research on Innovation, Competitiveness and Science

An Overview



Motivation
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 Practices:
- Analytical approach to complex problems
- Utilization of cutting edge technologies



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

•OSTP initiative partnering with NIH, NSF, DOE and EPA

•Phase I: uniform, auditable and standardized measures of the initial impact of 
ARRA and base budget science spending on job creation

•Phase II: collaborative development of measures of the impact of federal 
science investments on 

– scientific knowledge (such as publications and citations)

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

– workforce outcomes (through student mobility and employment) 

– social outcomes (such as health and environment)
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Basic Approach

Creating the Frame
• Start with basic unit of analysis

– Science is done by scientists. Need to identify universe of 
individuals funded by federal agencies (PI, co-PI, RAs, 
graduate students etc.)

• Capture Inputs using existing data
Measuring outcomes
• Scientific
• Social
• Economic
• Workforce
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14 administrative data elements from awards, grants, HR or finance 
systems are provided to STAR Metrics on a quarterly basis…

• Award data

• Payroll Staff Information 

• Non-Payroll Charges

• Sub-awards

• Indirect Cost Rate Proposal 

5/13/2011 STAR METRICS

Phase I: What is requested

…will yield these Quarterly pre-calculated reports…
Ø Stimulus FTE Jobs (ARRA) – with and without Overhead Job calculations

Ø FTE Jobs and Positions – All awards (with and without Overhead)

Ø FTE Sub-awards – All awards (with and without Overhead)

Ø Vendor FTE’s (Jobs) – All awards

Ø Overhead Jobs (calculated from Indirect Costs)



What is Returned ?



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

• A platform that can ingest data from several sources, for 
example:

– Standard Databases such as (Publications, Patents…)

– Existing Platforms (Vivo, Harvard profiles…)

– Federal-wide Profiles (to be piloted by NIH and NSF)

– Other
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Phase II: What it is
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STAR METRICS 

Profile Contents: 
People : Researchers Professors, Postdocs, Students, Advisors, Experts, Reviewers, etc.
Information: Personal Information, Education, Language, Affiliation, Honors, Awards, Projects, Publications, 
Patents, Advisory Activities, Mentoring, other S&T production, etc. 

Profile Contents: 
People : Researchers Professors, Postdocs, Students, Advisors, Experts, Reviewers, etc.
Information: Personal Information, Education, Language, Affiliation, Honors, Awards, Projects, Publications, 
Patents, Advisory Activities, Mentoring, other S&T production, etc. 

Research.gov
Data.gov

OTHER FEDERAL DATABASES

Other Agency Systems



Capturing Outputs and Outcomes:
Harvard/NBER Disambiguated Patent Database

GraphMLGraphML

• Data Analysis• Regressions



$2000

Enbrel, Pegsunercept

Cancer
therapeutics?

Orencia, Rituxan

Remicade, Humira,
Cimzia, Simponi

Discovery of TNF TNF research

Anti-TNF monoclonal
antibodies

Targeting TNF

ADAM17, PDE4
p38 MAP Kinase

Immune Cell
Inhibitors

Kineret
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The discovery of TNF and its 
related properties is directly 
linked to NIH investments in 
research grants. The following 
chart depicts the origin of the 
study and the successful 
biotech drugs which have 
resulted from the studies linked 
to these successful products.

Soluble TNF
receptor

$5,867,280,618

$38,758,176

$5,464,448,645 $5,036,215,212

$79,429,579

2009 Global 
Pharmaceutical 
Revenues for Select 
Drugs

Evolution of Disease Modifying 
Anti-Rheumatic Drugs (DMARD) TNF- α drugs
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Funding trends in TNF-α publications

TNF discovered

Polyclonal Abs against TNF are 
protective

mTNF cloned and expressed in 
E coli 

Patent for Remicade filed

Remicade approved for 
Crohn’s Disease in US 

Remicade approved for 
Rheumatoid Arthritis in US 

Continuous cultures of fused 
cells secreting antibody of 

predefined specificity.



1975 Hybridoma 
technology for mAbs

1975 1985 1995 2005

1975 Discovery of 
TNFα

1985 Passive immunization with polys against 
TNFα are protective against endotoxin

1998 Approval of Remicade for 
Crohn’s Disease

1997 Methods for treating Crohn’s Disease 
using chimeric mAbs (Patent)

1997 Methods for treating RA using chimeric 
mAbs (Patent)

1984 Chimeric mAbs 1993 Characterization of a human-mouse 
TNFα chimeric mAb

NIH Funded 
Studies data 
overlay –
# pubs
# grants
# citations
Notable PI’s 

Events leading to the approval of Enbrel
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The Network of Scientists that did it
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Collaboration & Innovation Network Maps
The ripple effect of NIH funding



Collaboration & Innovation Network Maps
The ripple effect of NIH funding

The network of Enbrel/Remicade-relevant patents authored by Dr . Anthony Cerami and his 
immediate collaborators:



Network Visualization
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Next Steps:

• Continue Phase I

• Technical meetings to develop the key 
features of the Phase II platform

• Meeting with FDP Steering Committee

• Presentation at FDP Meeting

• Implement a pilot project with a set of 
institutions

• Regional Workshops
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More Information: 
https://www.starmetrics.nih.gov/
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https://www.starmetrics.nih.gov/


For More Information – and to 
provide input

• Contact 

• Stefano Bertuzzi (stefano.bertuzzi@nih.gov)

• Kei Koizumi (Kei_Koizumi@ostp.eop.gov)

• Julia Lane (jlane@nsf.gov)

• Mya Strauss (strauss.mya@epa.epamail.gov)

• Bill Valdez (bill.valdez@science.doe.gov)

• https://www.starmetrics.nih.gov
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