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INSIGHTS and INNOVATIONS

Are We Successfully Adapting
Science to Climate Change?

BY KRISTEN AVERYT

he planet is committed to a certain degree of

warming as a consequence of past greenhouse

gas emissions, meaning that society will be
forced to adapt to the impacts of climate change.
In 1989, scientists were challenged to address
emerging environmental problems such as climate
change by engaging in a new “social contract” and
embracing problem-oriented science. But has the
climate community stepped up to this challenge?
As scientists, are we adequately helping prepare
society to successfully adapt to climate impacts?
Progress developing policies geared toward mitiga-
tion of greenhouse gas emissions suggests science
has been successful at wholesaling climate science
through vehicles such as the Intergovernmental
Panel on Climate Change (IPCC). However, what is
in fact an accumulated body of knowledge can ap-
pear transitory in the public arena, as illustrated by
the decline since 2007 in the number of Americans
who “believe” in global warming. Climate research
is likely falling short in the retail end: scientists do
not always know or understand societal needs, so
the science is not necessarily usable. To rectify this
situation, the climate-science community needs
to rethink its training and promotion systems to
better provide young scientists with opportunities
to learn and engage in integrated climate research'
that includes stakeholders in the scientific process.
The new generation of climate scientists needs to
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be armed with the ability to break from the single
hypothesis mode of research in order to engage in
the problem-oriented frameworks necessary to ad-
dress the multifaceted challenges posed by climate
change. Otherwise, the scientific community will
fall short of meeting society’s climate information
needs to manage risk and adapt.

The mismatch between what applied climate sci-
ence provides and what society needs to successfully
adapt is best illustrated by this metaphor: if climate
scientists were medical doctors, most patients would
be told when they are likely to die, but would be
offered no help about how to avoid their imminent
demise. When I have a fever, I do not go to articles
published in the Journal of the American Medical
Association to figure out why or to determine what
I should do. I may search the Internet to gather more
information, but ultimately I go to my physician, and
we work together to determine the best treatment.
There are scant few “doctors” in climate science
that can diagnose the problem, and then work with
“patients” to identify information that will inform
the best course of action; this scenario reflects the
pervasive incapacity or reluctance of scientists to
communicate or understand the perspectives of
those outside a specific academic realm. Climate
scientists should not assume that those who need cli-
mate information for planning purposes are exposed
to the relevant science. Simply, policy-relevant sci-
ence can often be hidden from the decision-making
domain in journals, lab notebooks, or obscure data
formats. It is unreasonable to expect that those
trained in public administration and policy will
find useful information in the technical details
included in scientific journal articles. Scientists
need to recognize that even Science and Nature are
obscure to many nonresearchers. Unfortunately,
journal publication is the primary avenue scientists

! Integrated science refers to efforts that involve research
and researchers from different scientific fields (e.g., biology,
engineering, psychology, etc.).
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use (and are told by their funders to use) to report
their findings, so many of the missing pieces that
decision-makers need in order to include climate
information in adaptation planning have not been
adequately communicated through traditional sci-
entific approaches.

However, decision-makers’ needs extend beyond
improved packaging of climate information. Simply
improving the delivery of climate science and assum-
ing users will go forth and make informed decisions
is insufficient. In order to enhance decision-making
with the use of climate science, stakeholders need to
be included in the scientific process and connections
need to be made across disciplinary spheres. As an
example, consider the role of climate change in water
resource management. As water-planning strategies
attempt to grow beyond stationarity to include many
evolving factors (climate, population, ecological
@d environmental needs, etc.), water managers are

demanding that scientists and engineers expand the
set of parameters in the modeling and research that
inform their planning strategies. Their adaptation
planning requires that the science transcend the
boundaries of physical scientific disciplines into the
biological, geographical, and social sciences, as well
as engineering and economics. Unfortunately, from
what those water managers at the forefront of adap-
tive management say, the multidisciplinary capacity
within the research community needed to address
water resource issues is insufficient. In this case, de-
veloping research questions with the decision-makers
and constructing multidisciplinary research teams
would be the most efficient way for science to reduce
the vulnerability of the water sector to the impacts of
climate change by informing resource management
and planning.

Unfortunately, there are two major hurdles pre-
venting climate scientists from successfully build-
ing integrative research frameworks that include
decision-makers in the scientific process. The culture
of the academic climate-science community fails to
teach the younger generation of postgraduate students
how to work with decision-makers in order to develop
successful applied science strategies, and it fails to
reward junior faculty members for focusing on mul-
tidisciplinary, user-involved climate science.

From the beginnings of our careers as scientists on
through the tenure process, the academic path does
not encourage integrative research that also links us-
ers with research. Indeed, not every student wants or
needs to bridge disciplinary boundaries or work with
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stakeholders, but there are too few opportunities for
graduate students to engage in such research, much
less to find a junior faculty position that will encour-
age such work. This has been true for a long time,
and despite periodic attempts by academia to correct
its narrow disciplinary focus, it remains a problem.
Indeed, addressing these challenges will be difficult,
but now is the time to revisit this issue.

As a first step, scientists must learn to hone their
bedside manner. An imperative component of linking
users with research is building stakeholder relation-
ships, particularly with the regional and local entities
that will likely make most of the decisions related to
climate adaptation. Again, medicine can serve as a
guide here for the climate sciences. During medical
school and nursing classes, professors teach students
about the importance of constructing professional
trust when working with patients, as studies reveal
better outcomes for patients who trust their medical
caregivers. Similarly, scientists must learn to value
and use the information coming from “patients.”
This model needs to be applied to some aspects of
climate science: the upcoming generation of climate
researchers must have the opportunity to learn how
to work with “patients” beginning in graduate school.
Then, junior scientists should be encouraged to use
integrated approaches to answer the novel research
questions shaped by these relationships.

I am optimistic that those who have realized the
benefits of integrated, problem-based research will
drive the climate science community to value such
science. Many of my research colleagues and I have
spent the last few years scrambling to develop the
communication skills necessary to collaborate with
decision makers on real-world problems, and build
connections with researchers outside our disciplines
to answer them. My vision is that in the future, those
coming up through the educational ranks will begin
learning these skills in graduate school. Graduate
students will be able to hit the ground running when
pursuing postdoctoral opportunities or beginning
faculty careers because they will have already culti-
vated the skills necessary to build relationships with
stakeholders and decision makers, in addition to
their scientific networks. I believe it is also impera-
tive that incentives exist throughout our careers as
climate scientists that foster multidisciplinarity and
user-driven research.

There are many programs that offer training for
young scientists in communicating with decision
makers, including the American Association for the
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Advancement of Science Policy Fellowships, NOAA
Knauss Sea Grant Fellowships, Aldo Leopold Fellow-
ships, and the National Academy of Sciences Gradu-
ate Science and Policy Fellowships. In these programs,
one learns to identify what scientific information
is useful for decision making in different contexts.
There are limited positions in these programs, and
their popularity illustrates a growing desire by sci-
entists to engage with decision-makers, make science
more relevant, and see science in action. However,
these programs are highly competitive, and there
ought to be more opportunities for such training.

The change needed in the climate-science com-
munity cannot end with graduate education and
training—it must continue along the academic career
path. A few years ago, I was at a meeting with a small
group of recent Ph.D. recipients interested in work-
ing on interdisciplinary climate issues (the National
Science Foundation-funded Dissertations Initiative
for the Advancement of Climate Change ReSearch).
Surprisingly, the senior scientists at the workshop
agreed that the young participants should wait until
they had tenure before taking on interdisciplinary
endeavors. Why? The reason is simple: the academic
promotion process does not encourage or reward
multidisciplinary research. Although we identified
many reasons for this, I believe the “publish or perish”
mantra emerged as the major issue contributing to the
cross-disciplinary hurdle posed by the tenure track.
The science that informs climate adaptation planning
decisions is not necessarily published in traditional,
peer-reviewed journals, but often in assessments and
guidance documents categorized as “gray literature.”
Despite the importance of gray literature in decision
support, these scientific efforts are not held in the
same esteem as peer-reviewed publications, and often
do not carry the same weight in hiring, tenure, and
job-promotion decisions. Yet such gray literature can
at times undergo even more rigorous reviews than the
journal process (e.g., IPCC; Climate Change Science
Program assessments).

Then, too, multidisciplinary work takes longer
(because of the importance of network building,
mutual learning activities, etc.) and is more expensive
to conduct, creating obvious burdens for a young
scientist. This reinforces the need for improvements
in postgraduate education; if a student can create or
engage with a stakeholder network during graduate
school, then one is better poised to meet the demands
of the tenure timeline while pursuing multidisci-
plinary, use-inspired research as a faculty member.
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However, perhaps universities and academic
institutions are not the place to foster this kind of
research. Many of my colleagues suggest that there
is a misconception in academic departments that
integrated, user-informed research equates with
policy-prescriptive, activist science with the poten-
tial to compromises one’s scientific credibility. The
reality is that all scientists, regardless of what one
chooses to do as a postgraduate, are trained in an
academic environment where such misperceptions
may exist. In an ideal world, academic departments
would be intrepid about engaging stakeholders and
other nontraditional fields in research, as it can
lead to novel insights revealing exciting research
pathways. Multidisciplinary endeavors can also
result in more usable applied research, and as ap-
plied research is the public face of science, it can
only improve the public perception of science. It is
a win-win situation.

As a consequence of the lack of training and a
lack of incentive in the traditional academic career
track, as well as academic perceptions of multidisci-
plinary, stakeholder-driven research, my generation
(I completed my Ph.D. in 2004) is indeed likely to
see integrative research and the engagement of users
in framing scientific questions as something one
does after tenure. Today, there are too few scientists
with the skills and the career incentives necessary
to engage and contribute to strategic climate adap-
tation initiatives. Society would be well served by
prioritizing the training and support of a generation
of scientists eager to engage in boundary-spanning,
multidisciplinary research. For those students who
want it, we need to provide the educational op-
portunities and the academic incentives to address
cross-cutting knowledge gaps, adequately com-
municate science to stakeholders, and collaborate
with decision makers. Unless graduate training and
postgraduate promotion systems in the climate sci-
ences evolve so they provide young scientists with
opportunities to engage in use-inspired, multidis-
ciplinary, integrated climate research, the scientific
community will fall short of meeting society’s in-
formation needs. Changing the culture of climate
science will be the way we can collectively step up
to the “social contract” challenge.

ACKNOWLEDGMENTS. I would like to thank
R. S. Webb, R. Pulwarty, and B. Udall for helpful
discussions, as well as M. Glantz and an anonymous
reviewer for their constructive comments.

JUNE 2010 BAMS | 725


adam.parris
Highlight

adam.parris
Highlight

adam.parris
Highlight

adam.parris
Highlight


FOR FURTHER READING

Hall, M., E. Dugan, B. Zheng, and A. Mishra, 2001:
Trust in physicians and medical institutions: What
isit, can it be measured, and does it matter? Milbank
Quart., 79, 613-639.

Leiserowitz, A., E. Maibach, and C. Roser-Renouf, 2010:
Climate change in the American mind: Americans’
global warming beliefs and attitudes in January 2010.
Yale Project on Climate Change. Yale University and
George Mason University, 10 pp. [Available online
at http://environment.yale.edu/uploads/Americans-
GlobalWarmingBeliefs2010.pdf.]

726 | BAMS JUNE2010

Lubchenco, J., 1989: Entering the century of the envi-
ronment: A new social contract for science. Science,
279, 491-497.

Milly, P., J. Betancourt, M. Falkenmark, R. Hirsch,
Z.Kundzewicz, D. Lettenmaier, and R.Stouffer, 2008:
Stationarity is dead: Wither water management? Sci-
ence, 319, 573-574.

National Research Council, 2004: Facilitating Inter-
disciplinary Research. National Academies Press,
306 pp.

——,2009: Informing Decisions in a Changing Climate.
National Academies Press, 200 pp.


http://environment.yale.edu/uploads/AmericansGlobalWarmingBeliefs2010.pdf
http://environment.yale.edu/uploads/AmericansGlobalWarmingBeliefs2010.pdf

