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 i1s 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 |: 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)



SCIENCE INNOVATION

Assessing the Impact
of Science Funding
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_et's make science metrics more scientific

takeholders must combine forces to create an open, sound and consistent system for measuring all the
ctivities that make up academic productivity, says Julia Lane — how else shall we know what to reward?
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SUMMARY

o Existing metrics have known flaws

» Areliable, open, joined-up data
infrastructure is needed

o Data should be collected on the full
range of scientists’ work

» Social scientists and economists
should beinvolved

Identifier (DOT)pratocol, which has becomethe
international standard for identifying unique
documents. The ORCID ( Open Researcher
and Contributor ID) project, for example, was
launched in December 2009 by parties includ-
ing Thompson Reutersand Nature Publishing
Group. The engagementof international fund -
ingagencies would help to push this movement
towardsan international standard.

Similarly, ifall funding agencies used auni-
versal template for reporting scientificachieve-
ments, iteould improve data quality and reduce
theburden on investigators. In January 2010,
the Research Business Models Subcommittee
ofthe US National Science and Technology
Council recommended the Research Perform-
ance Progress Report (RPPR) to standardize the
reporting of research progress. Before this, each
US science agency required different reports,
which burdened principal investigators and
rendered a national overview of science invest-
ments impossible. The RPPR guidance helpsby
clearly defining what agencies secas research
achievements, asking researchers to listevery-
thing from publications produced to websites



Basic Approach

Creating the Frame

e 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.)

o Capture Inputs using existing data
Measuring outcomes

 Scientific

e Social

e Economic

o Workforce
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Phase |: What Is requested

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

e Sub-awards

* Indirect Cost Rate Proposal

..will yield these Quarterly pre-calculated reports...

Stimulus FTE Jobs (ARRA) — with and without Overhead Job calculations
FTE Jobs and Positions — All awards (with and without Overhead)

FTE Sub-awards — All awards (with and without Overhead)

Vendor FTE’s (Jobs)— All awards

Overhead Jobs (calculated from Indirect Costs)

QO Q8
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What i1s Returned ?

Initial Results of Phase | of the
STAR METRICS Program:

Employment Estimates for

UNIVERSITY XXXX




POTENTIAL SCHEMA FOR FEDERAL-WIDE RESEARCHER PROFILES AND
STAR METRICS

INITIAL USES/ METHODS/INTERFACE?
INITIAL BUSINESS CASE:

- Reviewer/Expert Locator wEESSgIEVICES /API's

- Recruiting Granﬁords SEMANTIC WEB

-Trainees

-Disambiguation
- Loan Repayment =
- LATTES Il reuse? R—

- etc. jg
——

NIH eRA
Co ns &

SIMPLE URL LINKING

RESEARCHER IDs

REALLY SIMPLE SYNDICATION (RSS)
DATA MINING /SCHOLAR

GIS

Pl PROFILE LINKS
NIH RePORTER and
other Reporting
Systems

Agency Grant Systems I | .

Il BN I I I IS S S S S S S S S S . _—*

OTHER FEDERAL DATABASES

esearc
Profile

FEDERAL

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.

———> Information Flow



Capturing Outputs and Outcomes:
Harvard/NBER Disambiguated Patent Database
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Evolution of Disease Modifying
Anti-Rheumatic Drugs (DMARD) TNF- a drugs

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.

Discovery of TNF

Enbrel, Pegsunercept
r-' $5,867,280,618
/—>Orencia, Rituxan
Soluble TNF $38,Wﬁ-}

receptor Immune Cell
Inhibitors ADAM17, PDE4

p38 MAP Kinase

TNF research

Targeting TNF

Anti-TNF monoclonal IL-1 Inhibitors
antibodies

Cancer

_ therapeutics?
Kineret

$5,464,448,645  $5,036,215,212
Remicade, Humira, 2009 Global
. : oba
Cimzia, Simponi ] Pharmaceutical

$79,429.579 Revenues for Select

Drugs
11



Funding trends in TNF-a publications

Funding Attribution for TNF-a publications, 1975 - 2009
100.00%
90.00%
80.00%
J0.00%

60.00%

50.00% =% Funded (NIH]

NF-u Publications

40.00%
TNF discovered ———% Funded (Other)
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Continuous cultures of fused
cells secreting antibody of
predefined specificity.

Remicade approved for
Rheumatoid Arthritis in US

Remicade approved for
Crohn’s Disease in US

257
oo
2005
2007

2
2003

1989
19491

1987
2

Polyclonal Abs against TNF are
protective

Patent for Remicade filed

MTNF cloned and expressed in
E coli




Events leading to the approval of Enbrel

1975 1985 1995 2005
1975 Discovery of
TNFa I
1975 Hybridoma 1985 Passive immunization with polys against
technology for mAbs TNFa are protective against endotoxin
1984 Chimeric mAbs 1993 Characterization of a human-mouse
L———— TNFa chimeric mAb
NIH Funded l
Studies data 1997 Methods for treating Crohn’s Disease
using chimeric mAbs (Patent)
overlay — l
# pubs o
1997 Methods for treating RA using chimeric
# grants mAbs (Patent)
# citations
Notable PI's 1998 Approval of Remicade for
Crohn’s Disease
13




The Network of Scientists that did It

gﬂ OUTCOMES FROM THE DISCOVERY OF aTNF

> Sequence of events leading to the approval of Enbrel
Enbrel events :!;'ww=s_i

1875
aTNF Discoveries

1975 1985

oTNF Discovered Passive immunizatio| Fc fusion technology | Soluble TNF receptors
%W with polys against st + in clinical conditions

Patents
~ Slann Ketterng
ﬁ Lyl 080
Viormoknad sty ressuTh
Outcomes FIED Ml e oy HH 0 O peesds

2005
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Collaboration & Innovation Network Maps

The ripple effect of NIH funding
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Collaboration & Innovation Network Maps
The ripple effect of NIH funding

The network of Enbrel/Remicade-relevant patentsauthored by Dr. Anthony Cerami and his
immediate collaborators:
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__ Network Visualization
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Ludwig Institute For Cancer Research

Collaborators:

. Albino, Anthony P (Sleankettering Institute For Cancer Research)
Anderson, Sylvia L (Mew York Blood Center Inc)

Bander, Meil H {Cornell Research Foundation Inc)

. Barbas li, Carlos F (The Scripps Research Institute)
Barendswaard, Elgje (Ludwig Institute For Cancer Research}
Bazinet, Michel (Sloankettering Institute For Cancer Research)

. Beattie Jr, Edward J {Sloankettering Institute For Cancer Research)
. Beresford, H Richard (Sloankettering Institute For Cancer Research)
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Next Steps:

e Continue Phase |

« Technical meetings to develop the key
features of the Phase Il platform

e Meeting with FDP Steering Committee
* Presentation at FDP Meeting

e Implement a pilot project with a set of
Institutions

* Regional Workshops




More Information:

tps.//www.starmetrics.nih.gov/

HOME PARTICIPATE NEWS

RESOURCES FAQS

Science and Technology for America s Retnvestment

Measuring the EffecTs of Research on Innovation, Conpetitiveness and Seieince

Log On

CONTACT US

HOW TO GET STARTED

Get started by visiting the Participation
Guide. There you will find:

1. Ahout STAR METRICS
2. Getting Started

3. Employment Calculations

IMPORTANT LINKS

Download these important documents,

Participation Agreement (doc), This
agreement must be signed in order to
particdpate, See the Resources page for
intructions on sending this docurment,

Participation Guide { pdf | doc)
Data Dictionary [ pdf | zls)
Technical Specifications ([ pdf | doc )

CONTACT

Contad us at:
starmetrics@nibgoy

WHAT IS STAR METRICS?

STAR METRICS - Science and Technology for Amenca's Reinvestment: Measuring the Effect of Research
oh Innovation, Competitiveness and Science, is a multi-agency venture led by the Mational Institutes
of Health, the Mational Sdence Foundation (MSF) and the White House Office of Science and
Technology Policy (OSTP),

The STAR METRICS project is a partnership between science agencies and research institutions to
document the outcomes of science investrments to the public, The benefits of STAR METRICS are that a
commaon empirical infrastructure will be available to all recipients of federal funding and science
agencies to quickly respond to State, Congressional and OMB requests, It is critical that this effort
takes a bottom up approach that is domain spedfic, generalizable and replicable.

"It is essential to document with solid evidence the returns our Nation is obtaining
from its investment in ressarch and developmert, STAR METRICS is an importart
element of doing just that"
- John P. Holdren
Assistant to the President for Sdence and Technology and

Directar of the White House Office of Science and Technology Palicy
June 1, 2010,

See Press Release (pdf) May 28, 2010,

Farticipants may join Phase 1 at any time however they must be engaged in Phase I to participate in
Phase II. For more information about how to join STAR METRICS, please go to the Particpation Guide,
& brief descriotion of the two ohases of the STAR METRICS oroiect is as follows:
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https://www.starmetrics.nih.gov/

For More Information —and to
provide Input
Contact
Stefano Bertuzzi (stefano.bertuzzi@nih.gov)
Kel Koizumi (Kel_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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