The UMETRICSnitiative

Universities : Measuring the ImpacTs of Research on Innovation , Competitiveness , and Science

Universitieshave a central role in documenting the resultsesearch-from the most fundamental
science and humanities the appliedprojects of professional schoglgesearch institutes and affiliated
hospitals The UMETRICS initiative brin§sience of Science Policy researchegetherwith university
Vice Presidents for Research fr@iC institution$o build a scientific framework that withiform
research management, enable evidertz@seddecisionmakingand




added tosocial wellbeing across the scientific spectrum, including innovations in health care, the
environment energy, and food system interventigrasdeven improvements in policies from social
science research

Data The foundation for our projestwill bea dataset that includes STAR METRICS datanfnaltiple
universities Swich data provide much broader insights because they will inevitably exhibit greater
institutional variationin all dimensions of the research enterprise, such as funding stratdgies,
structuresandcollaborations We will also leveragenabling technologiesiotablya set of automated
toolsdeveloped by members of our tegrand will continue to pioneeapproacheso systematcally
harvestand incorporatedata across different sou



Research Workforce

Motivation: We know little about the structurefahe research workforce, particularly ihe life
sciences Little is known about how workforce structure is linked to scientific productivity. There is
minimal evidence about how federal subsidies are linked to students’ tirrtegree, job placement,
and career tracks, yet we know Ph.D. production in the U.S. is plagued by achi§m@veen supply
and demand;tiis estimated that only one in five U.S. graduate students in science, technology,
engineering, and math will land a tenuteack position within six years of completing a Ph.ir O
analysis would address several research questions:

Workforce Structure How is the scientific workforce structured at the project and lablzw&hat are

the factors that determine the use of postdoctoral researchers, graduate students and staff scientists?
How does the structure girojects and labs, including faculty member experience and the role of
graduate students and postdocs, affecteasch outcomes as well as completiand job placementef
trainees?

University SubsidiesHow are the ways that universities subsidize the research enterprise associated
with Ph.D. student outcomed8 the size and structure of these subsidies associated with a lab’s
productivity, in terms of Ph.D. completion and job placement?

Workforce Diversity How do research organization strategies affect commercialization of
underrepresented groups, includikgrican American and female researchers? How can STARIME
databe used to identify potential new collaboratidhs

Technological change andaskforce agingHow do new technologies affect the productivity of
scientistsAWhat are the characteristics of scientists and institutions who adaptanafit? Can
targeted funding affect career trajectories

University ExampleHow do different funding structures affect the composition of Purdue University’'s
research workforce, as identified by the University’'s STAR METRICS Level | data, and the nature of the
scierce that its researchers do? How does this, in turn, affect the placement of Purdue’s postdocs and
graduate students?


http://nexus.od.nih.gov/all/2013/04/11/taking-on-the-challenge-of-better-biomedical-workforce-data/
http://nexus.od.nih.gov/all/2013/04/11/taking-on-the-challenge-of-better-biomedical-workforce-data/

Collaborations
Motivation: The most important and complex reseaiahuniversities require collaborations among a
network of researches. To solve today’s mast critical social and intellectual problems, then, universities
need teams with the best possible configuration of research¥et, the same research program can be
organized in many different ways. A single research lab or center can compete with a network of
scholars spread across many institutions. The research activity of a tenured professor can, in part, be
substituted by effort from norenure-track researchers, post-



Research Results
Motivation: Universities perform research that spans the most fundamental science and humanities
work and the applied projects of professional schools, research institutes and affiliated hospitals. Yet
policy-makers, the public, and other key audiences have ofilyiged vision othese variedesearch
processes and outputst is thus very difficult to accately characterize the varied social and economic
effects of academic researcBurrent neasures of universitgutputsdo not go far enough to
characterize the full range of academic activities and are thus likely to misrepresent orestuoieate
the social impact of research. Too felear, compelling, and rigorous empirical studies that identify the
diverse channels through which the processes and products of academic research contribute to social
and economic wellbeingxist

Put simply, hereis no part of contemporary economy or society that is not touched and influenced by
work done on university campuselhe research we propose here will articulate and quantify the
mechanisms by which research universities contribute to multiple fieldarad/time scales.

Our analysis would address several research questions:

Knowledge Spillovers We take the primary outputs of research to be new knowledge and skilled
graduates and seek to trace the varied paths students and discoveries take from campus to society.
Detailing those pathways will enable systematic efforts to measure or estimateniieect of academic
R&D (and thus the research university) on social and economic wellbeing. We will emphasize three
broad types of social and economic impact:

(1) Student Flows serve as an important conduit for spillovéng carrying skillfrom research training
into a variety of sectors and organizatiolghat are students trained in as a result of federal funding?
Where do students get jobs, in which industries and with what starting salaries?

(2) Regional and National Economic Spillovéisw large is theconomic resiliencereated by federal
grant spending on campus and to local and national vertidisw large is the economic grovativen
by entrepreneurship and innovations that underpin new products, processes, technologies and
industrie®

(3) Public ValueNhat is the role of universities in answeripgessing social probleniscluding
populationhealth and wellbeingood securityenergy independence and environmental qualijow

can wequantify the public value ofcgial science and profdssal school research in fields ranging from
education, and law, to economic, energy, and science pblicy

University Example What are the results of federal funding to research in science and technology fields
at the University of MinnesotaHow doesthe transfer of university discoveries and skills spill over to
influence such key area®od security, healthwater purification,environmental remediationand

robotics related to advanced manufacturihg



Data
Data havebecome the lingua franca for assessing the impact of scientific research and education across
academia, government, industry, and society and is vital for their success. However, not all data is easy
to acquire nor is it in a format that makes it usablailargescale systematic analysis of science and
scientists. For example, data reflecting the scientific knowledge and the activities of scientists is

scattered



The STAR METRICS Level | data
The STAR METRICS (Science and TechnologydiocafsrReinvestmentMeasuring the EffecTs of
Research on Innovation, Competitiveness, and Science) was born amidst efforts to stimulate the U.S.
economy with the American Recovery and Reinvestment Act of @G0%, 2009; Lane & Bertuzzi, 2011)
STAR METRICS is a voluntary collaborative effort to begin to build an information platform that will
provide more déailed information about federal science investments and their results. It is a batfom
approach that draws on both individual and team contributions to the scientific endeavor. Almost 100
institutions and six agencies are involved in the program, which is supported by the Federal
Demonstration Partnership, as well as AAU, APLU and AAMC.

The basic Level | data provide the following information by quarter for each institution for each federal
project: the number of people on each project, the amount ofdiaillocated to each project, the
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The NORC Data Enclave
Launched in 2006, the NORC Data Enclatée:{/www.dataenclave.org provides a confidential,



http://www.dataenclave.org/

Committee on Institutional Cooperation (CIC)

Headquartered in the Midwest, the Committee on Institutional Cooperation (CIC) is a consortium of the
Big Ten member universities plus the University of Chicago. For more than half a centueryydiniels

class research institutions have advanced their academic missions, generated unique opportunities for
students and faculty, and served the common good by sharing expertise, leveraging campus resources,
and collaborating on innovative programs. Goed and funded by the Provosts of the member
universities, CIC mandates are coordinated by a staff from its Champaign, lllinois headquarters.

CIC Member Universities :
< University of Cluago
< University of lllinois
- Indiana University
< University of lowa
- University of Michigan
- Michigan State University
< University of Minnesota
- University of Nebraskhincoln
< Northwestern University
- Ohio State University
« Pennsylvania State University
e Purdue University
- University of WisconsiMadison

CICScience of Science Policy


http://www.cic.net/Home/AboutCIC/CICUniversities.aspx

