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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:Administratiomterest

Agencies, in cooperation with OSTP and OMB, should develop and sustain datasets to better
document Federal science, technology, and innovation investments and to make these data open to
the public in accessible, useful formats. Agencies should develop and regularly update their data
sharing policies for research performers and create incentives for sharing data publicly in
interoperable formats to ensure maximum value, consistent with privacy, national security, and
confidentiality concerns.

Agencies should develop outcome-oriented goals for their science, technology, and innovation
activities, establish timelines for evaluating the performance of these activities, and target
investments toward high-performing programs in their budget submissions. Agencies should
support the development and use of “science of science policy” tools that can improve management
of their R&D portfolios and better assess the impact of their science, technology, and innovation
investments.

FY120rszagHoldrenMemo, July 21 2010; reiterates August 4, 2009 memo;
Science of Science Policy is only program mentioned by name



Key Challenge

A Science agencies have been charged with identifying
and funding the best scieneeNOT reporting. The
data systems reflect that structure.

No systematic documentation of inputs (who Is supported
by science funding)

No systematic links between inputs and outputs
Heavy reliance on manual reporting

No systematic ability to capture outputs and outcomes
beyond the period of an award

Balkanized agency systems => impossible to get overview
of science investments



Why does this matter?

A 2dz OFyQu YIyl3s g Kl
A What you measure is what you get

=> Systematic rethinking of way we capture datz
and engage scientific community in

measurement of the innovation ecosystem
platform, data, methods and tools



What is STAR METRICS?

Data about the conduct of sciengenputs, outputs and the
connections between the two

Institutions Grants

awarded to

support
employ pay for

‘E People W Products

use
co-author




What is STAR MET

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

OSTP initiative partnering with NIH, NSF, DOE and EPA,; dBesis - -
75 research institutions participating (FDP, AAU, APLU and AAMC strong
supporters)

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

o o

A Level Il:collaborative development of measures of the impact of federal
science investments on

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

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

I workforce outcomes (through student mobility and employment..)
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STAR METRICS DATA FLOW

STAR METRICS LEVEL 1

RESEARCH INSTITUTION DA
AGrant Staff
AGrant $ allocation
A/endors
ASubcontractors
Andividual Institution
ABenchmark Data (Level 2)

\TA

Fed Wide

Researcher Profile
CVs automatically
generated

STAR METRICS LEVELS 1,2 & 3
INTELLECTUAL CAPITAL
Patents

Publications

Conference Proceedings

Blogs, Wikis, News

Other Social Media
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STAR METRICS LEVEL 2 & 3
KdzZ t /1 +Qa
Annovation/Expertise Networks
Alinked InFacebook

Aersonal Web Sites

STAR METRICS LEVEL 3
ORGANIZATIONSOTHER
Astart Ups

At hQa

Aublic Performance
ACompany Research

STAR METRICS LEVEL 2 &
STAR VISION

AComposite view of all
Federal R&D Spending and
outputs by geographic
distribution ¢ Public facing
View

R&D Dashboard

Public display of
information

Portfolio viewer
Portfolio Display and
Analysis
Expertise Locator
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individual parsers and

exporters
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Agency owned servers, internal access ONLY. Ideally, later centrally located.
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w0 Agency password
® RESTful API protected access
© Topic Modeling
i Non Private and
g Computational Data
9 Data consolidation
—= | Manage distributions Cloud Distributed If physically at
Data Store agency site,
APl surfaces
agency data
Permission based Write access
Optional libraries and software development kits (SDK) for data access
JavaScript PHP Python aan Other
SDK SDK SDK SDK
Use cases:
Web application,
Analytical tools,
Programming library
Notes:
1. Plcan only access his PUBLIC information.
2. APl and other (ie. Topic) software to be distributed from a central source.
3. Customized Import/Export scripts required for each individual Agency.
4. Private agency data accessible on site only.
5. SDK development on an “as-needed"” basis only.
6. Backend requires stable read/write for data sources.



Level I: Approach
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L evel I: Results

Federal Funding for
Science and Jobs:

Results from STAR METRICS
Research Institutions




Key Results:
How many jobs supported

TABLE 1: EMPLOYMENT IN 2011 Q1 ASSOCIATED WITH STAR METRICS RESEARCH INSTITUTIONS

Summary Statistics Total
Direct Payroll FTEs
e FTEs 26,149
* FTEs per award 1.15
Direct Payroll Individuals
* Number 95,070
* Number per award 4.18
Direct Jobs through Vendors, Sub-awards, Institutional Support
* Number 13,732
¢ Number per award .60

Note: Historical data show substantial peaks in the summer months since
academic researcher salaries are often only covered in the summer.




The Distribution Of Occupations Directly Supported By Science Fundi

Key Results:
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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

TABLE 2 DETRIBUTION OF SUE-AWARED AND VENDOR 1085 8YIINDUSTREY: ARRSTOUARTER, 2011
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Geographic Distribution
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FIGURE 4: THE NATIONAL DISTRIBUTION OF EMPLOYMENT RESULTING FROM SOENCE FUNDING AT
REPORTINGINSTUTIONS



How much time iIs involved for the
institutions?

Survey of FDP participants

Initial setup time

I Initial participants 2@ 640 hours; median 100
hours

I Subsequent participants 30100; median 45
hours

Subsequent transmissions
i 0-10; median 2.5 hours




What are the uses of Level |
to the agencies?

A First jobs report: who is supportec

A Second jobs report: who is trainec
I Machine read awards to generate topics
I Match topics to awards and workforce data




Level II: Approach

A A platform that carink inputs and
outputs/outcomes usingutomatedapproaches

A Leverage=xistingdata and knowledge (results of
$40 million in investments)

A Collaborativedevelopment of data infrastructure

on broad categories of impact:
" knowledge 6SPId LIdzo € )\OI GA2Yy S OA
- economic LI dSyidaxz LJ)\y 2TT 02
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Initial Level Il Results

A Portfolio Characterization and Management
I NSF Chemistry Division

A Portfolio Reporting
I R&D Dashboard

A Building a better system:
I Fed 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
CHEM in 20097

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

M® | 26 R2Sa /1 9aQa L2l
entire field of Chemistry?

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



Approach

A Identify all areas of NSF Chemistry

I Work with universe of proposals and awards 2000
2011¢ abstracts, project descriptions and program

I Key metadata include: PI Name, institution, award
amount

A Topic model abstracts and project descriptions

I Identified topics funded by CHEM

Pl LILI & (G2LIA0a 02 alffté b
A Match grants to Patent database



Home Portfolio Viewer Expertise Locator Institutions Researchers

wView Divisions: CHE Proposals: Pending, Recommended, Awarded Options: Primary; FY's 2005-2010;
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‘ Division of Materials Reearch <l | Declined \
Division of Mathematical Sciences v LR )
P Topic(s) Topics: Proposals: %) Pending Patent on

(selected) Reco led Declined
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Awarded
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Date last
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3rd

ath
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Researchers
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2nd
Ird
am
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CHE (3 topics)
PHY {1 topic)

104
$37,063,450

Q4572005

1172172010

211 (43 grants)

39 (33)

248 (28

248 (£34.01M)
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7
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California (22 grants)
Arizana (14)
Kentucky (8)
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(more)
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Dr._ Jesse Alb..os (1)
(more)
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STAR METRICS Portfolio Explorer 43

Institutions Researchers

Expertise Locator

P View

Divisions: CHE

Proposals: Pending, Recommended, Awarded

Options: Primary; FY’'s 2005-2010;

w Topic(s) Topics: 3/142
(selected)

Proposals: ) Pending 1,733
1l Recommended 108

© Awarded 104
X Declined 1,629

Institutions 75
Researchers 175

Patents (soon)
Publications (soon)

’ Proposal Data

Selection Summary =M

T — Al - The below reflects a summary of the Topics you
Sort by: |# Awarded ;]j = 7 ’ [ select/ed on the left. Click the buttons below
- : to analyze your Topic selection deeper.
Proposals Quantity Distribution Award Distribution ($)
Select Topic  [%) X ®#/% of topic ®$ (M) 1/'08 12/'10 1/'08 2/'10 Divisions/Topics 2/3
e Top Division CHE (3 topics)
[X] 11 1441 41 350 43/229%  2.02 hll IIIl | 2nd PHY (1 topic)
(x| 139 464 32 108 33/518% 103 } III llli ‘ Awarded o Analyze
nomARRRN. «nBRN oo 0RCOH. -nBC0 Total Funding  $37,063,450
Tl t Date first 04/5/2005
] 126 736 32 176 32/3.28% 1,23 [lllllllllllllll! l Bys Lo 11/2172010
’*‘ ¥ ‘ Top Topic (#) 211 (43 grants)
1397 783 31 188  31/3.00%  10.23 L I 2nd 39 (33
- ~ulnlal. -ulln Lﬁﬁﬁﬁﬁ._.www%ﬂgf 3rd 248 (28)
Py Top Topic (S) 248 ($34.01M)
(x| 1248 711 27 171 28/299%  34.01 M““ll ‘ ‘ ‘ P S o
3rd 39 (1.03)
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; — = - T he bedaw reflects a summary of the Frepasals you related researchers’
Sort by: | Award Date 2]/ | select/ed on the [efl
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Home

P View

Portfolio Viewer Expertise Locator Institutions Researchers

Divisions: CHE Proposals: Pending, Recommended, Awarded

Options: Primary; FY's 2005-2010;

b Topic(s) Topics: 3/142
(selected)

Proposals: [ Pending 1,733 Institutions 75

s Recommended 108

® Awarded 104
X Declined 1,629

Researchers 175

Patents (soon)
Publications (soon)

¥ Proposals Explorer

Publications

Researchers Institutions Patents

Sort by: | Award Date | ,"\V
Select Proposal Award Date & Prg Elem. Divisions Topics
1D $) Code
[X] 1048719  $199,117 2010/12/15 1938 CHE, PHY 362, 397, 146, 209 Abstract »
| ] 1048655 $180,905 2010/12/15 1938 CHE 362, 61, 339, 397 Abstract »

Title: Acquisition of Matrix-Assisted Laser Desorption/lonization Time of Flight Mass Spectrometer (MALDI-TOF)

Abstract: With this award from the Chemistry Research Instrumentation and Facilities: Multi-user (CRIF:MU) pro-
gram,
Professor Sarah Green and colleagues Lanrong Bi, Shiyue Fang, Haiying Liu and Martin Thompson from Michigan
Technological University will acquire a benchtop matrix-assisted laser desorption/fionization time-of-flight
(MALDI-TOF) mass spectrometer. The award will enhance research training and education at all levels, especially
in areas of study such as (a) DNA sequencing using solid phase capturable di-deoxynucleotides, (b) oligonucle-
otide purification and block gene expression, (c) design and synthesis of highly water-soluble fluorescent conju-
gated glycopolymers and glycodendrimers, (d) dendrimers with multiply-bonded dimetallic cores, and (e) analysis
of free and glycoprotein-bound glycan structures. Mass spectrometers (MS) are used to identify the chemical
composition of a sample by measuring the mass of the molecular constituents in the sample after they are ion-
ized and detected by the mass spectrometer. Matrix-assisted laser desorption ionization (MALDI) is a technique
for preparing the sample to be ionized by a laser before injection into the mass spectrometer, The time of flight
(TOF) mass analyzer has high sensitivity and mass accuracy to assist the analyses and interpretation of the resul-
tant data. This open access instrument will be available for training students in this analytical tool. It will be used
nasraracduale ancd araciiate DAL _iAanaralan, N n ) # -

Selection Summary

Mis

The below reflects a summary of the Proposals you

select/ed on the left.
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Top Award
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3rd
4th

More
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Topics Selected

211 1st
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Total
Avg

Grants over Time

Lo

6/104

2010/6/8
2010/12/15
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$1,420,435

$311K (1048548) w
$300K (1048719)
$259K (1048719)
$207K (1048719)

$181K (1048655) p

12/142

Grants: 3 (5.88%) ¥
48

$316K

$105.3K




STAR METRICS Portfolio Explorer

Portfolio Viewer  Expertise Locator Institutions Researchers

 View Topics: 112, 211, 85, 139 Fiscal Years: 2005-2010 View
List of Topics: Division: | (all) ;|| Filter: | | Selected Topics: Date Range:
[T-642: speaker talk participant Chair organizer T-GR... | [T-112: speaker tal... | 2005 jlt'3'| 2010 ;||
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|T—595: room space facilities renovation floor constru... T-85: room spacta...
| T-149: mathematical mathematician math ... ;I T-139: mathemat...
| T-615: spin quantum superconductor electron physic... | | )
P Select Researchers Institutions
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w Select  Researchers 89/1,142

J By Investment By Output

Institutions 51/495
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$141,1K
$178.2K
$5.6K

$300.0K

LA AL

Date

2009/1/14
2009/4/6
2009/4/2
2008/6/26

1 CA
1 CA
1 KS
2 NY

(s

State Institution

Braybrook Siobhan A
Wyman Megan T
Davidson Andrew A

NEES Consortium, Inc.

Ol Ll

More
More
More
More
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Selection Summary

The below reflects a summary of the PI’s you
select/ed on the left,

Researchers/Pls 89
Institutions 51

Top Institutions (# of Grants)

Top Institutions (Awards) ($M)

| | National Childhood Cancer
Foundation

University of California San
Francisco

W} Kaiser Foundation Research

Foundation

MI University of California San

Diego

mOl Wyman Megan T

Top Topics (# of Grants)

1st

2nd

3rd

4th

Sth

Top Topics (Awards) (SM)

0=

»

v

Top States (# of Grants) i

1st California

2nd _ Connecticut
3rd — Kansas
4th New York

Sth lowa

Top States (Awards) ($M)




b View  Topics: 112, 211, 85, 139 Fiscal Years: 2005-2010 [ Edit |
» Select  Researchers 89/1,142 Institutions 51/495 [ Edit |
¥ Explore

Researchers /Pls m @Co-Pl's Proposals: [%) Submitted @Awarded X Declined
N
X ‘ ’
D State [5) X '@ Awards ($)  Last @ Topics
307378 CA 2 1(33% [$492K | 2010 2 318,427,386,446,252,160,434,510 More
968254 CA 2 1(33%) [$4.85K 2009 5 323,459,293 More
958415 NY 2 0 2(100%) |$8.81K 2010 3 539,193,378,155,576 More
Joseph M. Smith Proposals (2): Co-Pls (3): Topics (5):
MHSc Submitted 2 Steven L Suib (2) 539 (1)
joseph_smith@usa.edu Declined 0 David R Yarkony (1) 193 (1)
321-953-1212 Grants 2 (100%) Martha Greenblatt (1) =
- Awards $4,810 ] 378 (2)
— Award Avg. $4.81K 155 (1)
Department of Health Science Awards Rank 0.5% 576  (2)
University of St. Augustine - San Diego  Date First 2/11/2008 )
700 Windy Point Drive Date Last 5/8/2010
San Marcos, CA 92069
399372 CT 6 2 4(67% [$27.64K | 2008 4  54,166,523,24,194 More
266804 NY 8 3 5(63% [$6.65K 2009 4 542,438,165,586,86 More
101225 CA 6 2 4®67% [$5.72K 2006 5 550,389,28,132,145,411 More
039372 CA 8 3 5(63% [$12.75K 2010 3 444,381,421,335,78,453,191,249 More
974391 CT 2 1 1(50% [STLOOK 2010 1  454,392,54,530 More
832378 NY 1 0 1(100%) [$9.26K 2009 1 524,578,433,100,33 More
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Top Institutions (¥ of Grants)

v

Top Institutions (Awards) ($M) v

1st |$27.45 | National Childhood Cancer

Foundation

318,85 [ L niversity of California San
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$12.75 | Kaiser Foundation Research
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ath  [$11.00 | University of California San
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Sth  |$10.01 | Wyman Megan T

2nd

3rd

Top Topics (# of Grants) 4
Top Topics (Awards) (SM) 4

Top States (# of Grants) 2. 4
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2nd |98 | Connecticut
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Link to Federal Researcher Profile



