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Why good measurement
matters



Good measurement matters becaus
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00od measurement matters because
Stakeholders demand it
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What scienceis really worth

Spending on science is one of the best ways to generate jobs and economic growth, say research
advocates. But as Colin Macilwain reports, the evidence behind such claims is patchy.




Good measurement matters becaust

The alternative Is worse




Why good measurement Is
hard to do



The conceptual framework Is
complex

Production function framework great for aggregate impacts

source of result that more than 3/4 of pe%B95 increase in productivity
growth can be traced to science investments

At micro level not so clear
Discoveryc innovation highly nonlinear
Unit of analysis
Input measures
Dependent on organizational systems

Outcome measures
Scientific; Economic; Social

Fundamental challenge: Establishing counterfactuals
Selection bias
Random assignment not an option
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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:

« Thereis a well developed body of social science knowledge that could be readily applied to the
study of science and innovation.

e 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 PoLiCcY: A FEDERAL RESEARCH R
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U No systematic documentation of inputs (who Is
supported by science funding)
U No systematic links between inputs and outputs

U Heavy reliance on manual reporting

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

U Balkanized agency systems => impossibl
overview of science investments

=>The data infrastructure is inadequate for | —————"
decisionmaking i




Designing a better system



What Is needed

Automaticallycapture data about the conduct of scienge
Inputs, outputs and the connections between the two
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Designing a better system: based on
collaboration
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Designing a better system:
based on science

PatentNetwork Dataversd_ee Fleming Harvard
http:// dvn.ig.harvard.edu/dvn/dv/patent

COMETSJponnecting Outcome Measureskntrepreneurship
Technology an&cience): Lynnduckerand Michael Darby UCLA

http://www.kauffman.org/comets
Topic Modeling: David Newman U(

Research Portfolio Modeling

David Newman

newman@uci.edu

www.ics.uci.edu/~newman
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The Nascent System in the U.S.

A The vision
AWhat is being done
A The pitfalls



The vision

Level I: Who isemployed by science funding?
Current jobs

Future workforce

Level [I'What are the results of science?
scientific knowledge (such as publications and citations..)
economic growth (through patents, firm start ups and other
YSIF adzZNbaXo
workforce outcomes (through student mobility and employment..)
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What has been done:;
STAR METRICS

Voluntary partnership between science agencies an TR r
Institutions to document the outcomes of science investments to
the public

OSTP initiative partnering with NIH, NSF, DOE and EPA; USDA
agreed to join.

85 research institutions participating~ 50 % of NSF and NIH
portfolio
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Agency, Institution and Public Portfolio Explorer
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Level I: Who Is Supported by
Science Funding

A Automated reporting from financial systems

A Documenting jobs
A And trai ning Control Theory, Sensor

Seismology

Molecular Dynamics,
Numerical Methods,
Turbulence, Seismology

Ocean Science, Plate
Tectonics, Seismology

RESEARCH
INSTITUTIONS

Inorganic Chemistry Liquid Crystal

LIGO, Astrophysics, Dark
Matter, Simulation,
Quantum Information




Science as an export industry

Number of active Federal science awards 1,447
Jobs
Direct Payroll FTEs

Counts 2,143.7

Direct Payroll Individuals

Counts 7,444
Direct Jobs through Vendors, SAlwvard Recipients,
Institutional Support

Counts 2,029.2



Jobs at all levels
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Jobs across the state

Local Economic Impact

for The Research Foundation of State University of New York
Direct Jobs though Vendor, Subawards, Subcontracts, Institutional Support
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Source: STAR Metrics - Jobs funded by all sources (2011 Q2)



And jobs across the nation



