
 

Who feels the pain of science research budget
cuts?
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Not much science will get done without the money to fund people and
equipment. Credit: Michael Pereckas, CC BY

Science funding is intended to support the production of new knowledge
and ideas that develop new technologies, improve medical treatments
and strengthen the economy. The idea goes back to influential engineer
Vannevar Bush, who headed the U.S. Office of Scientific Research and
Development during World War II. And the evidence is that science
funding does have these effects.
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But, at a practical level, science funding from all sources supports
research projects, the people who work on them and the businesses that
provide the equipment, materials and services used to carry them out.
Given current proposed cuts to federal science funding – the Trump
administration has, for instance, proposed a 20 percent reduction for the
National Institutes of Health – it's important to know what types of
people and businesses are touched by sponsored research projects. This
information provides a window into the likely effects of funding cuts.

Most existing research into the effects of science funding tries to
quantify research artifacts, such as publications and patents, rather than
tracking people. I've helped to start an emerging project called the 
UMETRICS initiative which takes a novel approach to thinking about
innovation and science. At its core, UMETRICS views people as key to
understanding science and innovation – people conduct research, people
are the vectors by which ideas move around and, ultimately, people are
one of the primary "products" of the research enterprise.

UMETRICS identifies people employed on scientific projects at
universities and the purchases made to carry out those projects. It then
tracks people to the businesses and universities that hire them, and
purchases to the vendors from which they come. Since UMETRICS
relies entirely on administrative data provided by member universities
(now around 50), the U.S. Census Bureau and other naturally occurring
data, there are no reporting errors, sample coverage concerns or burden
for people. It covers essentially all federal research funding as well as
some funding from private foundations.

Who does research funding support?

Our administrative data allow us to identify everyone employed on
research projects, not just those who appear as authors on research
articles. This is valuable because we're able to identify students and staff,
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who may be less likely to author papers than faculty and postdocs but
who turn out to be an important part of the workforce on funded
research projects. It's like taking into account everyone who works in a
particular store, not just the manager and owner.
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We compared the distribution of people supported on research projects
at some of the largest National Science Foundation (NSF) Divisions and
National Institutes of Health (NIH) Institutes and Centers. Together, the
NSF and NIH support close to 70 percent of federally funded academic
R&D.

The striking thing is that the majority of people employed on research
projects are somewhere in the training pipeline, whether undergraduates;
graduate students, who are particularly prevalent at NSF; or postdocs,
who are more prevalent at NIH. Staff frequently constitute 40 percent of
the NIH-supported workforce, but faculty are a relatively small portion
of the workforce at all NIH Institutes and NSF Divisions.

Based on these results, it seems likely that changes in federal research
funding will have substantial effects on trainees, which would naturally
have implications for the future STEM workforce.

What happens to STEM doctoral recipients?

Given the importance of trainees in the research workforce, we have 
focused much of our research on graduate students.

We mapped the universities in our sample and the share of the graduate
students in each state one year after graduation. Our data show that many
grad students contribute to local economies – 12.7 percent are within 50
miles of the universities where they trained. For six of our eight
universities, more people stayed in state than went to any other single
state. At the same time, graduate students fan out nationally, with both
coasts, Illinois and Texas all being common destinations.
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The doctoral recipients in our sample are also more likely to take jobs at
establishments that are engines of the knowledge economy. They are
heavily overrepresented in industries such as electronics,
semiconductors, computers and pharmaceuticals, and underrepresented
in industries such as restaurants, grocery stores and hotels. Doctoral
degree recipients are almost four times as likely as the average U.S.
worker to be employed by an R&D-performing firm (44 percent versus
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12.6 percent). And, the establishments where the doctoral degree
recipients work have a median payroll of over US$90,000 per worker
compared to $33,000 for all U.S. establishments and $61,000 for
establishments owned by R&D performing firms.

We also studied initial earnings by field and find that earnings of
doctoral degree recipients are highest in engineering; math and computer
science; and physics. Among the STEM fields, the lowest earnings are in
biology and health, but our data also suggest that many of the people in
these fields take postdoc positions that have low earnings, which may
improve long-run earnings prospects. Interestingly, we find that women
have substantially lower earnings than men, but these differences are
entirely accounted for by field of study, marital status and presence of
children.

Taken as a whole, our research indicates that the workers trained on
research projects play a critical role in the industries and at companies
critical for our new, knowledge economy.

What purchases do research projects drive?

Another way in which sponsored research projects affect the economy in
the short run is through purchases of equipment, supplies and services.
Economist Paula Stephan writes eloquently of these transactions, which
range from purchasing computers and software, to reagents, medical
imaging equipment or telescopes, even to lab mice and rats.

Still unpublished work studying the vendors who sell to sponsored
research projects at universities shows that many of the firms selling to
sponsored research projects are frequently high-tech and often local.
Moreover, firms that are vendors to university research projects are
more likely to open new establishments near their campus customers.
Thus, there is some evidence that research projects directly stimulate
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local economies.

So while the goal of sponsored research projects is to develop new
knowledge, they also support the training of highly skilled STEM
workers and support activity at businesses. The UMETRICS initiative
allows us to see just which people and businesses are touched by
sponsored research projects, providing a window into the short-run
effects of research funding as well as hinting at its long-run value.

This article was originally published on The Conversation. Read the 
original article.
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