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A Review of The Environmental Protection
Agency’s Science to Achieve Results
Research Program
Science to Achieve Results (STAR), the U.S. Environmental Protection Agency’s primary competitive extramural research program, plays an important and distinct role in the nation’s research
portfolio. The STAR program funds research to address critical gaps in knowledge in areas of
science that are relevant to the agency’s mission to protect public health and the environment.
This report finds that the program has been productive and supported research that has led
to many public benefits. EPA should continue to use STAR to respond to the nation’s emerging
environmental challenges.

T

he U.S. Environmental Protection Agency (EPA) supports extramural research at academic and nonprofit institutions through a competitive, peer-reviewed grant program
known as Science to Achieve Results, or STAR. Established in 1995, the STAR program
provides grants for environmental and human health research at universities and non-profit
institutions in areas of science that are important to EPA’s mission, to protect human health
and the environment.
In 2003, a National Research Council committee reviewed STAR and strongly endorsed
it as an integral part of EPA’s research program, although that review came too early to fully
evaluate the impact of STAR research. At the request of EPA, this report assesses the STAR
program’s scientific merit, public benefits, and overall contributions.

The Scientific Merit of the STAR Program
Comparing STAR’s procedures for priority-setting, funding announcements, and the review
and management of grants with those of other extramural research programs, the committee found no major deficiencies in STAR’s
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of expertise represented on STAR’s peer-review panels.
Together these procedures are effective in ensuring the
high scientific merit of STAR research.
STAR is the only research program in the comparison
that does not accept unsolicited research proposals or
allow the general public to submit research topic ideas,
which could limit the creativity of the program. EPA
reviews applications specifically for mission relevancy, but
it was unclear if feedback was provided on applications
not awarded due to low mission relevance.
Finding 1. EPA has high-quality procedures for
priority-setting that allow STAR to be integrated
within EPA’s research program.
Recommendation 1. EPA should continue to use its procedures for strategic planning and for setting priorities for
STAR research. However, EPA should consider developing a
mechanism to allow for public input to the STAR research
agenda or the submission of unsolicited proposals.
Finding 2. STAR’s procedures to develop funding
announcements and award grants ensure that the
program sponsors research of high scientific merit.
Recommendation 2. The STAR program should maintain
the procedures that it has in place. However, it also should
provide comments to applicants whose applications were
not awarded because of lack of relevance so that they can
improve their ability to prepare future grant proposals.

STAR’s Public Benefits
STAR’s metrics demonstrate its productivity: from 2003
to 2015, the program awarded 541 individual investigator grants, 53 center grants, and 800 fellowships. From
October 2002 to April 2017, STAR research resulted in
5760 journal publications.
The committee developed
a logic model to identify
outputs and outcomes of
the STAR program that
have led to significant public benefits, including:

•

Support of public
health decisions
STAR
research
has
helped support numerous
public
health
decisions. One example
comes from STAR initiatives to address the
public health effects
of air pollution, which
showed that increased
air-pollution exposure
leads to a decrease in life

expectancy. These data supported the development of
more protective national ambient air quality standards.

•

Potentially reducing the cost of compliance with
regulation
STAR research has led to the development of technologies that can reduce the cost of complying with
environmental regulations, potentially benefitting
regulated industries, states, and localities that need to
comply with environmental regulations. For example,
STAR-funded research led to the development of a tissue-based method for evaluating the thyroid effects of
chemical exposures, which could substantially reduce
the costs of chemical testing compared with animalbased approaches.

•

Workforce development
From 2003 to 2015 STAR awarded fellowships to 800
graduate students, encouraging promising young scientists to pursue careers in environment-related fields.
Many STAR fellows remained in the environmental sciences at academic or other research institutions.

•

Infrastructure development
Engagement with EPA has created communities of scientists and engineers working in the human health
and environmental sciences across the United States
that might not have existed without STAR funding (see
Figure 1). STAR research grants also may have helped
improve facilities within grantees’ institutions.

Tracking the public benefits of specific awards is a universal challenge for research programs. Evaluations like the
present one would be improved if there were more robust
electronic databases that could be easily searched to detect
linkages between grants, fellowships, and public benefits.

Figure 1. In financial year 2014, the STAR program had grantees or fellows in every state
except Vermont and South Dakota.

Some federal agencies, such as the National Institutes of
Health, have made progress in creating databases that
mine data from sources such as progress reports and academic literature to link projects to long-term effects and
track the career outcomes of graduate fellows. STAR has
a website that tracks outputs of STAR grants, which could
be a useful tool for evaluations; however, the committee
noted that it was out of date.
STAR has made efforts to communicate about the
benefits of environmental science research to public audiences, but the efforts have been inconsistent. EPA would
benefit from working with other federal agencies that are
developing effective new ways to communicate about
how research can result in benefits to human health, for
example by featuring case studies on websites or blogs.

was canceled, the number of NSF fellows in environmental sciences and ecologic research remained essentially
unchanged at 176. The need for federally supported
fellowship programs in the environmental arena is significant, given projections of considerable human-resources
needs in environmental science and engineering policy
fields in the United States.

Finding 3. The STAR program has generated
research that has many public benefits. However,
these public benefits are not consistently tracked
and synthesized.
Recommendation 3. The STAR program should partner
with other federal agency efforts to improve communication of the benefits of its research to the public. In
addition, STAR should make whatever changes are necessary to improve the grantee project results website.

Research for Addressing the EPA’S
Priority Scientific Questions

The STAR Fellowship Program
Funding for the STAR fellowship program was eliminated
for financial year 2016 to centralize graduate fellowships in
the National Science Foundation (NSF). STAR fellowships
were the only federal fellowships designed exclusively for
students pursuing advanced degrees in environmental sciences and environmental health.
Centralizing graduate fellowships in NSF has already
led to a reduction in the support of environmental science students. In 2015, there were 168 NSF fellows in
environmental sciences and ecologic research and 51
STAR fellows. In 2017, after the STAR fellowship program

CASE STUDY

Finding 4. The STAR fellowship program was critical for training future generations of scientists
who pursue environmental careers.
Recommendation 4. The STAR fellowship program
should be restored to EPA given the continued and growing need for scientists in environmental research and
management.

STAR is uniquely positioned to address emerging and persistent environmental issues. While other federal agencies
support research in similar disciplines, STAR is the only
grant program that applies basic research toward specific environmental problem-solving and decision-making
issues. The program’s RFAs are developed as an integral
part of EPA’s strategic research plans and therefore complement internal EPA research, targeting critical gaps in
scientific knowledge. Furthermore, STAR funding often
supports multidisciplinary research centers to facilitate
the collaborations among investigators that are needed to
tackle complex environmental issues.
For these reasons, STAR has addressed many different
human health and environmental concerns, including those
issues related to new technologies, knowledge gaps identified in connection with environmental disasters, and the
potential consequences of resource-conservation technologies. Some recent examples are RFAs that cover the health
effects of engineered nanoparticles, the environmental effects and mitigation of oil spills after the Deepwater Horizon

STAR Research on the Effects of
Environmental Contaminants on Children’s Health

A growing body of evidence indicates that children are
more likely than adults to be vulnerable to the effects
of environmental contaminants, because their nervous,
immune, and digestive systems are still developing.
Evidence also indicates such exposures may be related
to increases in the number of children diagnosed with
asthma, Attention Deficit/Hyperactivity Disorder (ADHD),
autism, and developmental impairment.
Between 1998 and 2014, STAR and NIEHS released a series
of eight RFAs to fund research at 23 centers. The first eight
Children’s Centers, established in 1998, set out to study
the effects of environmental factors such as pesticides and

air pollution on childhood asthma and children’s growth
and development. In 2001, four more Children’s Centers
opened to study the basis of neurodevelopmental and
behavioral disorders such as autism. Additional Children’s
Centers began investigations in 2004 and 2007 on how
exposure to mixtures of chemicals affects children’s
health and which environmental pollutants cause disparities in birth outcomes. These STAR grants have fostered
a collaborative network of pediatricians, basic scientists,
epidemiologists, and community advocates across the
United States, seeking to improve the health and environments of children.

incident, and human and ecologic effects associated with water reuse and
conservation practice.
STAR’s ability to address important research questions has declined
in recent years due to decreases in the
program’s budget, which has meant
that STAR can fund significantly fewer
RFAs. In 2003, STAR released 12 individual-investigator grant RFAs and
one center RFA. In 2013 and 2014, it
released five individual-investigator
RFAs and two center RFAs a year. In
2015, STAR released only one individual-investigator RFA.

Declines in STAR Funding
The STAR program’s budget has decreased from a peak of around $138 million
(in 2016 dollars) in 2001 and 2002 to $39 million in 2016. In 2000, the STAR
program accounted for 17 percent of the Office of Research and Development
(ORD) budget. In the intervening years, the total budget for ORD declined
from $835 million (in 2016 dollars) in 2003 to $513 million in 2016, and the
STAR program now accounts for about 8 percent of the ORD total budget.
Source: Johnson, 2016.

Finding 5. STAR plays a distinctive
role in the nation’s overall environmental-research portfolio.
Recommendation 5. The committee recommends that EPA continue to
use STAR to respond to the nation’s
emerging environmental challenges.
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