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EDITORIAL

How much should a nation spend on smence’? What kind of
science? How much from private versus public sectors? Does
demand for funding by potential science performers imply a

shortage of funding or a surfeit of performers?......A new
“science of science policy” is emerging, and it may offer more
compelling guidance for policy decisions and for more credible

p ; :

Take the issue of the technical workforce. Sharply dlfﬁ,nng opmmm exist I'L]E,’il'd_m'.@, the production of U.S. scientists
to meet possible impending shortages.* The differences tum on the interpretation of “benchmark™ data regarding the
numbers of degree holders produced in the United States and other countries, particularly

China and India. In the latter countries, the rates of growth in the numbers of scientists
are high, although actual numbers are small relative to those in the United States.
Advocates for increased production of US. scientists point to our low graduation
rates, whereas critics emphasize limited short-term job opportunities for gradu-
ates and postdocs. Resolution of this issue requires a broader understanding of
socioeconomic factors in a number of nations that would allow us to attach
probabilities to different future scenarios. Optimal strategies for large mature
economies such as that ofthe United States will doubtless differ from those
for -amfdh,r or dm, Llopmg economies. Here, as elsewhere in policy debates,
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We spend

a lot

Trends in R&D by Agency

in billions of constant FY 2012 dollars
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Our Economy

NIH research is a powerful economic engine, investing more than 531
billion annually in medical research for the American people. In fiscal ye:
2011, MIH-funded research supported an estimated 432,000 jobs all acre
the United States.

The economic impact of NIH does
not end there. It has been
estimated that every 51 of NIH
funding generates about 52.21 in
local economic growth. Also,
discoveries arising from MIH-funded
research serve as a foundation for
the entire U.5. biemedical industry.
Long considered the world’s leader
in innovation, that vital sector exports an estimated $90 billion in good:
and services annually and employs 1 million U.S. citizens with wages
totaling an estimated 584 billion.

Consider the economic payoff of just one NIH-supported research
initiative: the successful effort to read all the letters in the human DNA
instruction book. The U.5. government’s 54 billion investment in the
Human Genome Project spurred an estimated 5796 billion in economic
growth from 2000-2010—a 141-fold return on investment, after adjustin
for inflation.

MIRACLS
OCCURS -

*T TINK Nou SHOUWD B& MORE
EXYLIUT HERZE N STEP TWO,W
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Note...the data don't exist

The ITG undertook a literature review to determine the state of the science to date. A questionnaire was also
circulated to Federal agencies to ascertain what methods are currently in use for programmatic investment

decision making, as well as to ask what tools and resources are needed by Federal agencies that are currently
unavailable. The ITG found that:

* There is a well developed body of social science knowledge that could be readily applied to the
study of science and innovation.

* Although many Federal agencies have their own communities of practice, the collection and
analysis of data about the science and scientific communities they support is heterogeneous and
unsystematic.

* Agencies are using very different models, data and tools to understand their investments in science
and technology.

* The data infrastructure is inadequate for decision-making.

THE SCIENCE OF SCIENCE PoLicY: A FEDERAL RESEARCH ROADMAP
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An Oppo rtu N |ty ... STAR METRICS represents a valuable

step toward developing detailed, broadly
S— accessible and nationally representative

A e data that would allow systematic and
| scientific analysis of the organization,
productivity, and at least some of the
effects of federally funded research [but] . .

1. ...STAR METRICS data are largely
inacessible . . .
2. ...data collection could usefully be

expanded to include more universities
and other performers . . .

3. ... STAR METRICS data would be
more useful if steps were taken to
ensure the data can be flexibly linked to
other data sources [such as] those

| maintained by the federal statistical and

science agencies . . . as well as

proprietary data sources . .. Creating a

robust and linkable dataset may require

the addition of individual and
organizational identifiers.
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Major use: Evaluation

-What is the impact or causal effect of a
program on outcome of interest?

-Is a given program effective compared to the
absence of the program?

-When a program can be implemented Iin
ays, which one is the most

. . . -‘\\. |"‘ v'
Organisms grew



A conceptual framework
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Core outcome is ideas

Goal of project/firm: to create and
scientific ideas and push for their
other scientists, policy-makers or

Behavioral Framework; Ideas are
workers in a variety of potentially
ways, and emails

Behavioral Framework: Social
networks/collaboration are a majc
whereby ideas are transmitted

OPINION

Let's make science metrics more scientific

An open and consistent system for measuring academic performance, based on reasoned theory, would

boost science, says Julia Lane.
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A Conceptual Framework

(MY, =Y,Pa+ X O +g
2) YP=Z+Xu+n
Y) output variables

Y?team composition variables

Both are determined by a set of control variables X" and
X that can overlap and be truly exogenous or
predetermined, A variable of key interest in Z is funding
iInvestment.
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The Emerging Large-Scale, Disambiguated, Longitudinal Researcher database
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Advisors Classes L




Example of mput
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Example of Output — Census Data

- Business Register (BR)

- Universe of U.S. non-agricultural businesses and the source of data
from which all other economic data are ultimately created

- Key data provided: industry classification, geographic data,
employment measures
- Longitudinal Business Database (LBD)

- Universe of employer businesses, unique establishments, the LBD
covers all industries and all U.S. States

- Key data provided: industry classification, geographic data,
employment measures, payroll, firm age
- Integrated Longitudinal Business Database (iLBD)
- Universe of non-employer businesses with links to employer universe
- ILBD records are identified by either PIKs or EINS

- Key data provided: industry classification, gross receipts, geographic
data
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.
Directions: Some Initial Results

Joint Frequency of NAICS and Last Occupation at

C a I Te c h M54 - Professional Services
_ M 61 - Educational Services
W71 - Arts & Entertainment "
WOther M Eaculty
B Graduate
Post
Graduate
W Undergrad

[0ther

Faculty Graduate Post Undergrad  Other 54 - Professional 61 - Educational 71-Arts & Other
Services Services Entertainment

« Majority of Caltech Employees are Graduates and Post
Graduates who start Consulting companies



Directions: Some Initial Results

Map of where Caltech employees go by State
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- Most Caltech employees end up staying in California



Directions: Some Initial Results

Caltech employees
are concentrated in
the Los
Angeles/Southern
California area and
around San Francisco
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Indicators: Aggregate information

A DETAILED ANALYSIS OF EXPENDITURES AT PURDUE UNIVERSITY
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Indicators: Visualizations

Research Funding
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ncentives

> People focus => more focus on students

> Reduced Burden => mo
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8 researchers have worked with Umetrics data

search based => evolving field
cience Policy Forum, Research Policy R&R

conomic Reports, Senate Appropriations Testimo
60 Participants in A2 Workshop

re time on research
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OPINION

Vol 46425 Mareh 2010

Let's make science metrics more scientific

An open and consistent system for measuring academic performance, based on reasoned theory, would

boost science, says Julia Lane.
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Institute for Research on Innovation

and Science

- Federated organization (Core & Nodes) yield:
- Quick startup that leverages existing resources
- Synergies at the core facility (Michigan)
- Expertise, Outreach and Data (AIR/CIC, OSU, CENSUS)
- Potential to expand the above (lllinois, GA Tech, UMass)

- Stakeholder partnerships yield:

- Use inspired questions (e.g. CIC VPRs)
- Data and financial support (CIC, AAU, APLU)



Frameworks for Engagement




Engage with Federal agencies

FUNDING

AWARDS

DISCOVERIES NEWS PUBLICATIONS

ABOUT HSF FABTLANE

Publications
Surveys

Toplce
Search NC3ES
About NG SES

Pubdcatian Index
Maxt Redeaze Dates

‘Seheduse of

=
(3]
i
@
(]
@
1)
i
[=]
1
=

areer Opporiunities
anls and Fellowships

Soclal, Benavioral & Econormic

Patents‘\liem‘g\rA

PatentsView is a prototype
patent data visualization tool
intended to increase the value,
utility, and transparency of US
patent data.

s supported by the Office of

h additional support

from the US Department of Agric

USDA

ncag (SBE)

Fedsiate
USPTO Explore inventors and their assignees, patent classes, i
and locations for over 5 million U.S. patents. e

View as an interactive table, treemap, or map tool.
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Andersen, Jeffrey R.
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Survey of Earned Doctorates

About The Sureey | Data | Publications | Related Products.

The Survey of Eamed Doctorates
dectorate from an acoreditzd ULS. inst

SEARCH NCSES

ABOUT NCSES

D} is an annual census conducted since 1957 of all indiwiduals receiving a research
nin a given academic year. The SED is spensored by six federal agencies: the

Maticnal Science Foundation, Mational Insttutes of Health, U.5. Depanment of Education, U.5. Depariment of Agricuturs,
Mational Endowment for the Humanities, and Matianal Asnonautics and Space Administration. The SED collects infomnation
on the docioral recipient’s educational history, demographic charactenstics, and postgraduation plans. Resufts are used to
assass charactenstics of the docteral population and trends in dectoral education and degrees.

Survey Description

Guestionnaires

Next Data Release: December 2014 | View Scheduls of Mext Relesse Dates

Mark Fiegener

jeet Officer

Human Resources Statistics Program

Mational Center for Science and Engineering Statistics:

%urpumhun 808 - Elevator, industrial lift truck, o

stationary Iift for vehicle
Empire Technology Development LLC

521 - Unearthing plants or buried
Magneti Marelli Sistemas Automativos objects
Industria e Comercio
226 - Advancing material of
indeterminate length

Gunze Limited owing fop 2 of 6 Patent
Boo Kang Tech Co., Lid. 201- Distillation: processes, thermolytic
China Petroleum & Chemical Corporation 651- Coherent light generators
Research Institute of Petroleum
Processing, Sinopec 425 - X-ray or gamma ray syslems or
devices

wing top 3 of & Assignee owing top 3 of 12 Paten

South Dakota School of Mines and 621 - Communications, electrical

Technology acoustic wave systems and devices

Kinder Morgan Operating L.P: 130 - Multiplex communications
Headway Technologies, Inc. 032 - Electrolysis: processes,
compositions used therein, and

methods of preparing the

BROADCOM Corporation showing top 3 of 8

BROADCOM Inc 808 - Elevator, industrial lift truck, or

Ethanol resistance Saccharom:
cerevisiae GP-01 by protoplast fusion,
method for manufacturing thereof

Process for hydrolysed reforming of
liguous cellulose biomass to produce

bio-gasoline

$8S logical bio-diesel sensor
p 3ol 12

Fast pyrolysis processor which

produces low oxygen content, liquid

bio-oil

Auricle-installed device and
bio-signal measurement apparatus

Methods and apparatus for
localization, diagnosis, contact of

Microfluidic apparatus with integrated
porous-substrat nsor for
real-time (BIO) chemical

Bio-fuels vehicle fueling system

Process for making bio-oils and fresh
water from aguatic biomass

Top 3 of 8 Pat,

Ethanol resistance Saccharomyces
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Engage internationally

September 16, 2013

12:00-12:30 Rapistration
12-30-1:-30 ‘Welcome, Motivetion and goals: Introductions - feogues and Julis

Empirical Foundations
of Science and e
Innovation Policy i s i

2:00-2:30 hi'liﬂFirIﬁ.lvl‘rﬂfIEl’AH.MEl’ﬂlﬂm
September 16-17, 2013 Fresentation by ETOILE team

2-30-3:0:0 Coffes

3:00-4:00 ‘Srowp dizcussion from other besmns:

= What they are doing [or what they hepe to do}
= What they found most useful in their spproach |or hope to
find most useful]
Their major chalienges {or what they expect to ses as their major
chalenges
4:00-5:00 D=scriging the resufts of resaarch:
=  Dutpwt capture: [Cv's, patents, and people placement] -
arkus Ferkman, Paul Jensen and Erling Barth

5:15-5:45 Sipmrections for practoal next sheps
5:45-5:30 Drinks
7:00-9:00 Dinner

September 17, 2013

S0-9:45 Disouszion of key Snues:
& Meazuring tesm shruchsre - Isogues kMainesse and Brooe
Weinberg
= Topic modeling — Ghislaine Fillsiresu snd Rebeoo Rasen
Sc45-10715 ‘Seneral Discussion
10:15-10c45 Codffes
10045-11:30 Managing all the cata:

Resesnch management: the view from thres practitioners - David
Baker, Lvure Haak snd £4 Simons

. 18:30-12:00 Seneral discussion
12:00-12:30 Sugmections for practios] next steps
12:30 Adfoun

Mimistere de FEnseignement Suparisur &t de i Recherche
23 rue ie ln Montagne Ste Genevitve
70003 Paris cedex 05
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DITORIAL

How much should a nation spend on smence’? What kind of
science? How much from private versus public sectors? Does
demand for funding by potential science performers imply a

shortage of funding or a surfeit of performers?......A new
“science of science policy” is emerging, and it may offer more
compelling guidance for policy decisions and for more credible

p ; :

Take the issue of the technical workforce. Sharply dlfﬁ,nng opmmm exist I'L]E,’il'd_m'.@, the production of U.S. scientists
to meet possible impending shortages.* The differences tum on the interpretation of “benchmark™ data regarding the
numbers of degree holders produced in the United States and other countries, particularly

China and India. In the latter countries, the rates of growth in the numbers of scientists
are high, although actual numbers are small relative to those in the United States.
Advocates for increased production of US. scientists point to our low graduation
rates, whereas critics emphasize limited short-term job opportunities for gradu-
ates and postdocs. Resolution of this issue requires a broader understanding of
socioeconomic factors in a number of nations that would allow us to attach
probabilities to different future scenarios. Optimal strategies for large mature
economies such as that ofthe United States will doubtless differ from those
for -amfdh,r or dm, Llopmg economies. Here, as elsewhere in policy debates,

*_ 2

. . . Y - T .

encemag.org on October 4, 2012




