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Abstract Understanding and responding to today’s complex
environmental problems requires collaboration that bridges
disciplinary boundaries. As the barriers to interdisciplinary
research are formidable, promoting interdisciplinary environ-
mental research requires understanding what motivates re-
searchers to embark upon such challenging research. This
article draws upon research on problem choice and interdisci-
plinary research practice to investigate motivators and barriers
to interdisciplinary climate change (IDCC) research. Results
from a survey on the motivations of 526 Ph.D.-holding, early-
to mid-career, self-identified IDCC scholars indicate how
those scholars make decisions regarding their research choices
including the role of intrinsic and extrinsic motivations and
the barriers arising from the nature of interdisciplinary

research and institutional structures. Climate change was not
the main motivation for most respondents to become scholars,
yet the majority began to study the issue because they could
not ignore the problem. Respondents’ decisions to conduct
IDCC research are driven by personal motivations, including
personal interest, the importance of IDCC research to society,
and enjoyment of interdisciplinary collaborations. Two thirds
of respondents reported having encountered challenges in
communication across disciplines, longer timelines while
conducting interdisciplinary work, and a lack of peer support.
Nonetheless, most respondents plan to conduct IDCC research
in the future and will choose their next research project based
on its societal benefits and the opportunity to work with spe-
cific collaborators. We conclude that focused attention to
supporting intrinsic motivations, as well as removing institu-
tional barriers, can facilitate future IDCC research.
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Introduction

In today’s age of complex, interconnected social and environ-
mental systems (Brown et al. 2010; Kinzig 2001; Lubchenco
1998; Naiman 1999; Redclift 1998; Rittel and Webber 1973),
we cannot rely solely upon traditional structures for research
and problem solving. Nuanced understandings of interactions
among multiple physical processes and between socio-eco-
nomic, ecological, and political systems are needed to under-
stand the feedbacks, thresholds, and functional relationships
that determine and influence the environmental problems and
challenges humanity faces. Development of such understand-
ings necessarily entails bridging diverse ways of knowing,
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including the conduct of interdisciplinary and transdisciplin-
ary research (Jacobs and Frickel 2009; Miller et al. 2008;
Rhoten 2004; Siedlok and Hibbert 2014).

While the value of such knowledge is clear (Nissani
1997; Schmidt and Moyer 2008; Weart 2013), the produc-
tion of it rests on the decisions of scientists to pursue
interdisciplinary research. A growing body of research
on “problem choice” (Carayol and Dalle 2007; Merton
1957; Ziman 1987; Zuckerman 1978) seeks to explain
factors influencing a scholar’s choice of research ques-
tions, though this area of study has placed less emphasis
on explaining the choice to pursue interdisciplinary re-
search (but see, e.g., Carayol and Thi 2005; Debackere
and Rappa 1994). In parallel, a body of literature on the
motivations for, outcomes of, and barriers to interdisci-
plinary research collaboration has grown in the last de-
cade (e.g., Hackett and Rhoten 2009; National Academy
of Sciences 2004; Rhoten and Pfirman 2007; Salazar et al.
2012; Siedlok and Hibbert 2014). Barriers to interdisci-
plinary research, including those imposed by institutions
and emerging from interdisciplinary collaboration itself,
are formidable (Angelstam et al. 2013; Fox et al. 2006;
Rafols et al. 2012; Rhoten and Parker 2004; Sievanen
et al. 2012). Such barriers are especially of concern to
early-career scientists who lack the security of tenured
appointments (Clark et al. 2011; Fischer et al. 2012;
Pfirman et al. 2011; Weiler 2007). Yet, evidence suggests
interdisciplinary approaches in scientific research are in-
creasingly common, especially among researchers in
closely related disciplines and among junior and female
scholars (Porter and Rafols 2009; Rhoten and Parker
2004; Rhoten and Pfirman 2007). Thus, we seek to un-
derstand the motivations of early-career researchers as
they choose to confront significant barriers and embark
upon interdisciplinary research.

To do so, we investigate the choice of scholars to pursue
interdisciplinary climate change (IDCC) research. We focus
on climate change both because it is representative of the com-
plex interconnected challenges humanity faces today and be-
cause there are growing opportunities for scholars to engage in
interdisciplinary climate change research (Brown et al. 2010;
Kinzig 2001; Mitchell and Weiler 2011). Collaboration
among scientists from a variety of disciplines in the study
of climate change can be traced back to the 1980s, includ-
ing the International Geosphere-Biosphere Program
(Mooney et al. 2013; Weart 2013), while the Intergovern-
mental Panel on Climate Change assessment process has
been credited with institutionalizing interdisciplinary ex-
changes in climate research since the turn of the twenty-
first century (Weart 2013). Interdisciplinary knowledge on
climate change is needed because climate change is char-
acterized by scientific and economic complexity and is
fraught with deep uncertainty (Burkett et al. 2014).

Furthermore, there is a lack of agreement on the scope
or framing of the problem, and the causes, impacts, and
potential solutions have ethical and moral implications
that cannot be easily parsed. For example, assessing hu-
man vulnerability to climate change encompasses (1)
physical science, by defining where people might be ex-
posed to climate change stressors; (2) geographical and
social science, by characterizing sensitivity to climate
change; and (3) social and political science and the hu-
manities, to define and quantify people’s adaptive capacity
(Füssel and Klein 2006). The problem orientation and
complexity of climate change demand an interdisciplinary
response (Mauser et al. 2013; Rhoten and Pfirman 2007;
Schneider 1995; Siedlok and Hibbert 2014).

To shed light on how scholars select and define the research
in which they engage, the motivations influencing them to
pursue IDCC research, and the barriers scholars face in
attempting such work, we conducted an electronic survey of
early- to mid-career Ph.D.-holding researchers who self-
identified as having an interest in interdisciplinary climate
change research. In this survey, we asked what drives those
researchers to study climate change, if they adopt an interdis-
ciplinary approach in their research and why, and the chal-
lenges and barriers they face in conducting IDCC research.
Below, we present the results and the implications of that
survey. We begin this article by defining interdisciplinarity
and discussing institutional factors that influence the conduct
of interdisciplinary research; from literature, on these topics,
we then construct a conceptual model of motivations and bar-
riers that influence interdisciplinary problem choice. We then
describe the population of scholars in our study and the extent
to which they conduct IDCC research. Next, we outline the
factors influencing scholarly motivations to conduct IDCC
research, including the factors scholars consider when choos-
ing their next research projects. Lastly, we conclude with an
analysis of our results and how they provide insights that
could help academic, governmental, and independent research
institutions craft policies that encourage IDCC research,
which is paramount to the timely development and implemen-
tation of solutions to climate change and many other environ-
mental problems.

Problem choice in interdisciplinary research

A researcher’s decisions regarding which knowledge to pro-
duce, often called “problem choice,” are influenced by internal
factors that arise from individuals’ personal goals and interests
and external factors based on institutional environments. In-
trinsic motivations include concerns about scientific reputation
(Merton 1957; Ziman 1987), a desire to conduct novel rather
than repetitious work (Kuhn 1970), and benefits to society or
practical applications of research questions (Neff 2011),
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among other factors. Extrinsic motivations include opportu-
nities for funding (Nichols 2007), institutional priorities
(Rhoten 2003), and student interests (Morse et al. 2007).
Critical to these decisions are interpersonal relationships,
including personal enjoyment of collaboration with specific
individuals and broader communities of scholarship
(Pfirman and Martin 2010; Roy et al. 2013).

Barriers include constraints imposed by institutions
that employ scientists through limited pathways to career
advancement, most notably the tenure and promotion pro-
cess in academic settings (van Rijnsoever and Hessels
2011). Organizational structures limit the types of collab-
orations possible within an institution, while lack of peer
support and funding within the institution may also con-
strain researchers’ problem choices (National Academy of
Sciences 2004; Rafols et al. 2012; Rhoten 2004). Barriers
arising from factors internal to research collaborations
themselves include communication (Salazar et al. 2012)
and the publishing review and reward system that requires
researchers’ peers to evaluate their work and its rigor
(Carayol and Dalle 2007; Nichols 2007). The choice to
pursue an emerging research topic can be viewed as espe-
cially risky because peer review and funding structures
tend to incentivize conventional rather than novel research
(Carayol and Dalle 2007; Debackere and Rappa 1994;
Langfeldt 2006). Applied problems of great societal or
cultural importance that conventional approaches cannot
successfully address, such as the space race or Manhattan
Project, may be the exception where funding and reward
systems promote novel, rather than conservative, research
agendas (Mauser et al. 2013; Ziman 1996).

One aspect of problem choice is the decision to con-
duct research from an interdisciplinary perspective. Inter-
disciplinary research has been credited with increases in
discovery, creativity, and the ability to solve complex
problems (Barry et al. 2008; Hollingsworth and
Hollingsworth 2000; Lyall and Fletcher 2013). Nonethe-
less, a variety of perspectives exist regarding what consti-
tutes interdisciplinary research and what leads to its suc-
cessful formation and implementation (Jacobs and Frickel
2009; Rhoten et al. 2009; Siedlok and Hibbert 2014). The
spectrum of models of interdisciplinary research range
from individual scholars’ use of source material from
multiple disciplines, to group research that involves mul-
tiple disciplines as early as the initial stages of a research
project, including definition of the research problem, to
cross-disciplinary interactions occurring only during later
project stages (Klein 1990; Pickett et al. 1999; Pohl 2011;
Rayner and Malone 1998; Rhoten and Pfirman 2007). The
breadth of interdisciplinary activities has been conceptu-
alized in many ways, perhaps most effectively by consid-
ering variables of scale (research group size), longevity of
the collaboration, and degree of conceptual integration

(MacMynowski 2007; Rhoten and Pfirman 2007; Siedlok
and Hibbert 2014). The motivations of scholars to engage
in interdisciplinary research depend on the types of inter-
disciplinary activities to be undertaken and the challenges
associated with the degree of collaboration, knowledge
sharing, or knowledge development required. Thus, to un-
cover the motivations of scholars to conduct IDCC re-
search, we focus additionally on challenges unique to in-
terdisciplinary research.

Prior studies of interdisciplinary research indicate re-
searchers encounter a number of challenges that are unique
to, or more significant hurdles for, interdisciplinary research.
These barriers include additional time needed to ramp up re-
search (Moslemi et al. 2009; Pfirman et al. 2011); fewer options
for funding, publication, mentorship, and professional recogni-
tion (Pfirman et al. 2011; Zoback and Payton 2007); commu-
nication difficulties among scholars trained in different disci-
plines (Bridle et al. 2013; Heemskerk et al. 2003; Reyns et al.
2007; Roy et al. 2013; Weiler 2007); and concerns about re-
view and promotion (Fischer et al. 2012; Pfirman et al. 2011;
Pfirman andMartin 2010; Schneider 1995; van Rijnsoever and
Hessels 2011). Promotion standards vary widely among disci-
plines and evaluators may have diverse expectations of candi-
dates (Austin 2003; National Academy of Sciences 2004). Fur-
thermore, in cases where institutional peers evaluate tenure
packages, failure of peers to understand different fields of re-
search (e.g., Miller et al. 2008), or to respect other disciplines
(e.g., Clark et al. 2011; Fox et al. 2006; Reich and Reich 2006)
or the concept of interdisciplinarity (Castán Broto et al. 2009),
can hinder promotion. Even journal rankings can discourage
interdisciplinary research, potentially leading to a disincen-
tive to conduct interdisciplinary research through time
(Campbell 2005; Rafols et al. 2012).

Drawing on both the problem choice and interdisciplinary
research literatures, we present a conceptual model of factors
that motivate and constrain interdisciplinary research on cli-
mate change (Fig. 1). We divide motivators into those internal
to the individual or project (intrinsic) and those external to the
individual or project (extrinsic). We divide barriers into those
arising from the practice of interdisciplinary research
(inherent) and those arising from the environment in which
the researcher works (institutional).

In our survey, we assessed the degree to which early-career
scholars who had expressed an interest in interdisciplinary
climate change (IDCC) research were actually engaged in
such research, and among those who had conducted IDCC
research, we explored their motivations for pursuing such
work, instead of other research, and any obstacles they faced
in doing so. As scholars tend to pursue a particular problem
throughout their career, even while diversifying to new areas
of inquiry (Ziman 1996), early-career scholar problem choice
is an important filter determining the nature of scientific
knowledge produced. As interdisciplinary researchers
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inherently face challenges beyond those encountered by dis-
ciplinary scholars, and early-career scholars are most vulner-
able to risks associated with problem choice based on their
lack of tenured employment (Clark et al. 2011; Pfirman et al.
2011; Pfirman and Martin 2010), we might expect less en-
gagement in interdisciplinary research by early-career aca-
demics. Empirical data on differences in interdisciplinary
collaboration by career rank are few and have produced
divergent conclusions: some find that junior scholars are
less likely to undertake interdisciplinary research
(Carayol and Thi 2005) and that only disciplinary efforts
lead to promotion (van Rijnsoever and Hessels 2011),
while others identify higher levels of interdisciplinary
interest and engagement among graduate students com-
pared to senior faculty (Rhoten and Pfirman 2007). Yet,
within our study population, a substantial number of
early-career scholars are indeed undertaking interdisci-
plinary climate change research. By exploring factors that
lead scholars to choose to conduct IDCC research, in-
cluding the role of internal and external factors influenc-
ing problem choice, we can form initial understandings of
motivations to select interdisciplinary research projects.

Electronic survey of early-to-mid career scholars

We conducted an electronic survey of Ph.D.-holding re-
searchers who had self-identified as having an interest in cli-
mate change research by registering their Ph.D. dissertation

with the Dissertations Initiative for the Advancement of Cli-
mate Change Research (DISCCRS, pronounced “discourse”;
see http://disccrs.org). DISCCRS is supported by the US
National Science Foundation and National Aeronautics and
Space Administration and is jointly sponsored by ten
scientific societies with membership spanning the biosciences,
geosciences, and social sciences (see http://disccrs.org).
Anyone completing a Ph.D. after 2000, including scholars
completing their doctoral degrees in institutions outside of the
USA, and whose research goals relate to climate change, is
invited to register their dissertation. At the time of the survey,
2116 individuals had registered their Ph.D. dissertation using
the on-line registration form on the DISCCRS website. The
study population included everyone who had registered their
Ph.D. between 2003 (when the website was launched) and
2012. Of the 2116 registrants, 1253 also applied to attend one
of seven DISCCRS symposia held between 2003 and 2012;
this pool includes the 279 early-career Ph.D. researchers who
were selected to attend the DISCCRS symposia, which were
highly competitive with selection favoring those with a strong
history/potential of conducting interdisciplinary climate re-
search. Our study population included all registrants, including
all applicants and all symposium attendees. We chose the self-
selected DISCCRS population as our study population because
it is one of the few readily available lists of early-career scien-
tists who expressed an explicit interest in conducting interdis-
ciplinary climate change research: as stated on the DISCCRS
website, “the aim of DISCCRS is to foster such interdisciplin-
ary work by connecting new researchers who are striving to
create and integrate knowledge across multiple disciplines and
to develop creative solutions to problems relating to climate
change” (http://disscrs.org) and “Ph.D. recipients whose
dissertation or current work pertains to climate change and its
impacts are invited to register their dissertation” (http://disccrs.
org/register_basic). Though both the focus and self-selected
nature of our survey populationmay limit generalizability, these
factors ensure our sample can draw insights regarding the ratio-
nale of those scholars who do choose to engage in interdisci-
plinary research on climate change.

Survey respondents were recruited through emails sent via
the DISCCRS e-mail lists in September 2013. Participants were
given a link to an online survey hosted at the Qualtrics website
(http://www.qualtrics.com/). Responses were anonymous,
though were correlated with information on gender, year of
completion of Ph.D., Ph.D. granting institution, citizenship,
and age from DISCCRS records. The survey included 21
structured (check, rank, Likert scale) and two open-form ques-
tions (full survey is included as Online Resource 1). Data were
analyzed using STATA, a computer-based data analysis and
statistical software program (http://www.stata.com/).

Of the 2116 invitations sent out, 567 researchers began the
online survey and 526 respondents completed the majority of
the survey questions and were analyzed as respondents,

EXTERNAL FACTORS

INTERNAL FACTORS

INTRINSIC MOTIVATORS
Prestige
Intellectual Stimulation*
Belief in Societal Importance**
Enjoyment**

INSTITUTIONAL BARRIERS
Promotion Requirements**
Organizational Structures
Attitudes of Peers**

INHERENT BARRIERS
Communication**
Publication
Time**

EXTRINSIC MOTIVATORS
Funding*
Institutional Priorities
Student Interest
Support of Community

CHOICE TO CONDUCT 
INTERDISCIPLINARY CLIMATE 

CHANGE RESEARCH

Fig. 1 A conceptual model of internal and external factors that influence
the decision to conduct interdisciplinary climate change research. Solid
lines represent motivating (intrinsic or extrinsic) factors; dashed lines
represent (inherent or institutional) barriers. Variables marked with
asterisks were found to be important in influencing scholarly problem
choice. Double asterisks signify this importance was highlighted by
nearly all survey respondents
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yielding a response rate of 25 %. Because every respondent
did not answer every question, there were a minimum of 416
and a maximum of 526 responses to each question. Missing
data, due to a respondent choosing not to answer any particu-
lar question, were excluded and analysis of that question was
conducted using the reduced pool of respondents, so respon-
dent number varies by question.

Ninety-two percent of respondents completed their Ph.D.
in the 10 years prior to taking the survey and thus can be
categorized as “early-career” scholars; 8 % of respondents
were between 10 and 20 years of Ph.D. completion and were
classified as “mid-career” scholars. The respondent popula-
tion was 52 % female and 48 % male, with slightly higher
participation rates by women over representation within the
surveypopulation (46% females and53%males, 1%gender
not given). Citizens of 88 countries, residing in 68 countries,
completed the survey, with the largest numbers of respon-
dents living in the USA (342 respondents), Australia (26),
Canada (19), India (17), theUK (17), andBrazil (13); in total,
35%of respondents reside outside theUSA.Most responses
do not vary significantly by gender or country of residence;
those few cases where responses differed are described be-
low. Respondents were employed primarily in academia
(75 %) and government (16 %), with 3 % employed by non-
profit organizations and 2% by private companies; 4 % held
other employment.

Definitions of interdisciplinarity

The definition of interdisciplinarity held by respondents
varies across the respondent pool (Table 1). Whereas only
36 % agreed with a weak definition of interdisciplinarity
as “a research question that is divided into multiple sub-
components, each of which is answered separately using
disciplinary approaches,” 90 % agreed with a strong def-
inition of interdisciplinarity as “a research question that
integrates more than one disciplinary approach throughout
its subcomponents.” Social scientists were more likely to
reject weaker definitions of interdisciplinarity (47 %
disagreed and strongly disagreed) than the overall popu-
lation, and geosciences (35 %) and especially physical
sciences (26 %) were less likely than the overall popula-
tion to reject them. Regardless of whether respondents
were trained in a disciplinary or interdisciplinary context,
respondents rejected the weakest definition of interdisci-
plinarity at similar rates (39 and 41 %, respectively), in-
dicating that it is the field of training rather than the dis-
ciplinarity of training that influenced respondents’ defini-
tions of interdisciplinarity. To ensure common responses
to subsequent survey questions, we provided a broad def-
inition of interdisciplinarity (“interdisciplinary research
combines knowledge and methods from two or more

disciplinary specialties”) for respondents to use throughout
the remainder of the survey in order to capture the full range
of interdisciplinary engagements practiced by climate change
scholars (following Rhoten and Pfirman 2007).

Table 1 Influence of scholar training framework and discipline on
definitions of interdisciplinarity

Do scholars agree on the definition of interdisciplinarity? (%)

“Interdisciplinary research entails: …”

“A research question that is divided into multiple subcomponents, each of
which is answered separately using disciplinary approaches”

“A research question that is divided into multiple components, each of
which is answered separately using disciplinary approaches, but the
results from each component are needed to interpret the others”

“A research question that integratesmore than one disciplinary approach
throughout its subcomponents”

Overall (of 559) Disagree Neutral Agree

Separately 39 % 25 % 36 %

Interpreted together 14 % 17 % 69 %

Integrated 2 % 8 % 90 %

By discipline: Weakest definition: separately

Discipline Disagree Neutral Agree

Biology/ecology (of 157) 43 % 22 % 34 %

Engineering (of 27) 41 % 31 % 28 %

Geosciences (of 162) 35 % 27 % 38 %

Humanities (of 7) 14 % 29 % 57 %

Mathematics (of 6) 33 % 33 % 33 %

Physical Sciences (of 43) 26 % 33 % 42 %

Social Sciences (of 98) 47 % 17 % 36 %

Strongest definition: integrated

Discipline Disagree Neutral Agree

Biology/ecology (of 157) 1 % 5 % 94 %

Engineering (of 27) 0 % 17 % 83 %

Geosciences (of 162) 2 % 10 % 88 %

Humanities (of 7) 0 % 14 % 86 %

Mathematics (of 6) 0 % 0 % 100 %

Physical Sciences (of 43) 2 % 9 % 88 %

Social Sciences (of 98) 1 % 6 % 93 %

By training type: Weakest definition: separately

Disagree Neutral Agree

Disciplinary (of 116) 41 % 32 % 28 %

Interdisciplinary or both (of 386) 39 % 22 % 39 %

Strongest definition: integrated

Disagree Neutral Agree

Disciplinary (of 116) 3 % 9 % 87 %

Interdisciplinary or both (of 386) 1 % 8 % 91 %

Scored using five-point Likert scale, while for this analysis “strongly
disagree” and “disagree” are combined and labeled “disagree”; “neither
agree nor disagree” is labeled “neutral”; and “agree” and “strongly agree”
are combined and labeled “agree”
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Are scholars conducting interdisciplinary climate
change research?

The majority of survey respondents (79 %) view themselves
as scholars who conduct interdisciplinary climate change re-
search; this figure was higher among scholars trained in an
interdisciplinary framework (82 %) than those trained purely
within a discipline (67 %; Table 2). Just 8 % of respondents
stated that they do not currently conduct funded climate
change research or interdisciplinary climate change research.
Of these, ten individuals stated they do not plan to conduct
IDCC research in the future, and nine of these respondents are
female. Since no other strong gender differences were mani-
fest in the survey results, further inquiry into this gender dis-
parity is merited to determine if there are factors that have
unequal effects on women’s motivations to conduct IDCC
research, or whether this is due to broader disincentives for
female persistence in the sciences (Blickenstaff 2005; Rhoten
and Pfirman 2007). In addition, it is possible that the relatively
small percent of respondents who do not conduct IDCC re-
search in our results is due to self-selection bias among those
who received an invitation to complete the survey. Three in-
dividuals emailed one of us with statements such as “my re-
search is moving in a different direction, and I no longer iden-
tify as a climate change researcher, so felt like it would not be
helpful for me to take the survey.” Others who declined to
complete the survey may have done so for similar reasons.
Nevertheless, the survey achieved our goal in attracting a large
pool of gender-balanced early-career scholars conducting
IDCC research.

Within the respondent pool, 92 % described their research
as relying on more than one discipline, and 89 % said they
work with researchers from other disciplines. The high per-
centage of researchers in the study who conduct IDCC is due
to our recruitment method, but the large number of scholars in
the recruitment pool and high response rate (compare, e.g.,
Bridle et al. 2013; Roy et al. 2013; van Rijnsoever and Hessels
2011) may be indicative of a strong connection between cli-
mate change research and interdisciplinarity, at least among
early-career scholars. Aswemight expect, respondents trained
within an interdisciplinary framework are more likely than

respondents trained within a single discipline to bring multi-
disciplinary expertise to their research (88 compared to 62 %).

In terms of the types of research being conducted, 69 % of
respondents address climate variability, 65 % address adapta-
tion, 51 % address mitigation, 50 % address historical climate
and 43 % address climate policy. Although 60 % of respon-
dents conduct research that is independent of climate models,
44 % use climate models and 25 % actually help to create
them.

What motivates scholars to conduct IDCC research?

Following the conceptual model presented in Fig. 1, we inves-
tigated both intrinsic and extrinsic motivations to conduct
IDCC research, as well as problem choice related to the deci-
sion to study climate change more generally. In our study
population, climate change was not the original focus of many
scholars’ research: just 34 % of respondents indicated they
became researchers in order to study climate change (Fig. 2).
Twenty-five percent view climate change as the main impetus
for their research and 54 % believe their research has rele-
vance even in the absence of a changing climate. Seventy-four
percent of respondents reported that they currently conduct
IDCC research, and 79 % reported they plan to conduct IDCC
research in the future. These findings suggest that IDCC re-
search forms part of a larger portfolio of research projects, not
all of which are in the field of IDCC, consistent with much of
the literature on interdisciplinary research problem choice
among early-career scholars (Angelstam et al. 2013; Pfirman
et al. 2011; Roy et al. 2013).

While most of the survey respondents did not become re-
searchers with the goal of studying climate change, intrinsic
factors appear to be key to motivating respondents to take on
IDCC research (Figs. 1 and 2). Respondents described their
motivations as stemming both from their interest in furthering
scientific understanding and from personal satisfaction in
conducting IDCC research. Ninety-three percent of respon-
dents conduct IDCC research in order to address questions
of interest to them and 92 % conduct IDCC research in order
to address issues of societal importance; this problem

Table 2 Influence of training framework on inclination to conduct interdisciplinary climate change research

Are scholars conducting interdisciplinary climate change research?

“My primary training was…disciplinary/interdisciplinary/both” “I consider myself someone who conducts interdisciplinary climate change research”

% by training Disagree Neutral Agree

Disciplinary (of 121) 18 % 15 % 67 %

Interdisciplinary or both (of 405) 6 % 11 % 82 %

Scored using five-point Likert scale, while for this analysis “strongly disagree” and “disagree” are combined and labeled “disagree”; “neither agree nor
disagree” is labeled “neutral”; and “agree” and “strongly agree” are combined and labeled “agree”
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tant characteristic that facilitates interdisciplinary ap-
proaches to the topic (Rhoten 2004; Rhoten and
Pfirman 2007). Personal enjoyment appears to be a
prime motivator, as 91 % of respondents said they
enjoy the interdisciplinary community of researchers
they have developed and eight respondents chose,
without prompt, to write in the supplementary response
that they conduct IDCC research because it is fun.
Comments included:

“I enjoy it” (Respondent #792)
“It’s fun!” (Respondents #10, #1038, #1071)
“It is more fun” (Respondent #4665)
“It is fun thinking about new things or using unfamiliar
methods” (Respondent #4584)
“It is great fun to interact with people who have totally
different expertise from my own; through them I learn”
(Respondent #235)
“I enjoy working with other fields and expertise” (Re-
spondent #617)

Greater personal motivations to conduct interdisci-
plinary climate change research over disciplinary climate
change research can be explained by the perception that
interdisciplinary climate change research is more effec-
tive, more stimulating, and will lead to more innovative
research (Fig. 2). Although 91 % of respondents enjoy
the challenge of climate change research, 78 % view
interdisciplinary climate change research as more intel-
lectually engaging than disciplinary climate change re-
search (Fig. 2). Respondents explain that the only prac-
tical and effective way to study these issues is through

interdisciplinary work: e.g., “you just can’t pursue cli-
mate change research without interdisciplinary ap-
proaches” (Respondent #342) and “climate change cuts
across disciplines, so interdisciplinary research is neces-
sary to understand it” (Respondent #966). Moreover,
while 60 % think that climate change research is neces-
sary to be a leader in their field, 71 % think that inter-
disciplinary climate change research will move their re-
search to the forefront of their field. This finding re-
flects that 89 % of respondents believe that the para-
digm of research for the future will be increasingly in-
terdisciplinary and 83 % believe that to be cutting edge,
climate change research must be interdisciplinary.

Extrinsic motivators also affected the choice to conduct
IDCC research, although appear to be generally less important
than intrinsic factors. Of our modeled factors, only funding
had a significant effect on problem choice. A majority of re-
spondents (84 %) reported that availability of potential
funding affects their choice of projects. The source of funding
itself is of mixed importance, with 33 % of respondents iden-
tifying prestige of a funding source as important to their
choice of future project proposals, while 39 % did not see it
as important. There was a general opinion that climate change
research and IDCC research are fundable: 46 % of respon-
dents believe that research presented as studying climate
change has a greater chance of being funded than other types
of research, and 45 % believe that IDCC research in particular
has a high potential for funding. Responses did not vary sig-
nificantly by research area. We identify funding as a signifi-
cant motivator, but also a constraint, as described further
below.

Institutional priorities are not primary motivators of IDCC
research for survey respondents. Although 79 % of the

Strongly
Disagree Disagree Neutral Agree Strongly

Agree

0.0 0.2 0.4 0.6 0.8 1.0

Proportion

My institution has set this 
topic as a research priority

It has a high potential for 
being funded

It is needed to address issues 
of societal importance

I enjoy the interdisciplinary 
community of researchers 
that I have developed

Pursuing IDCC will move my
research to the forefront of 
my field

It is important for addressing 
problems of interest to me

I find it more engaging than 
disciplinary climate change 
research

0.0 0.2 0.4 0.6 0.8 1.0

Proportion

Reviewers and others criticize 
my papers if I do not consider 
climate change

If research is couched in terms 
of climate change it is more 
likely to receive funding

I enjoy the challenge of 
climate change research

Consideration of climate
change is necessary to be a 
leader in my field

Climate change is a useful way 
to justify the importance of 
my research

I was working on other topics 
but could not avoid the impli-
cations of climate change

I became a researcher in order 
to study climate change

Opinions about climate change research Opinions about IDCC researchFig. 2 Motivations to conduct
climate change research (left) and
interdisciplinary climate change
research (right) among early and
mid-career researchers who self-
identify as engaged in climate
change research
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respondent pool conducts IDCC research, only 42 % of re-
spondents identify IDCC research as a priority for the institu-
tion that employs them (Fig. 2). A greater proportion of gov-
ernment employees agreed that IDCC research is an institu-
tional priority (55 % of 62 respondents working in the public
sector) than did academics (39 % of 329 respondents working
in the academy). Differences across employment category are
expected, as missions and evaluation criteria for researchers in
academics and government research institutes vary (Castán
Broto et al. 2009; National Academy of Sciences 2004). In-
stitutional prioritization of IDCC research may not be impor-
tant in motivating researchers; although most respondents
(81 %) saw their institutions as valuing IDCC research, insti-
tutional priorities appear to bemuch less important in dictating
problem choice than intrinsic motivators. Similarly, recruit-
ment of interested students was not a problem for most re-
spondents, as only 19 % found recruiting students to be a
barrier to IDCC research.

Inherent and institutional barriers to IDCC research

While intrinsic and extrinsic motivations for conducting
IDCC research have consistent patterns across respondents,
institutional and inherent barriers have more varied impacts
on the study population. Those barriers expressed by the study
population are similar to those experienced in other areas of
interdisciplinary collaboration (e.g., Castán Broto et al. 2009;
Fox et al. 2006; Rafols et al. 2012; Rhoten 2003; Roy et al.
2013). Of our respondents, 66 % have encountered one or
more barriers in conducting IDCC research. The most fre-
quently identified barriers to conducting IDCC research were
institutional, including funding, institutional support and pro-
motion requirements, and peer support. Respondents also re-
ported the inherent challenges of communication and longer
time frame for conducting interdisciplinary projects.

Reports on institutional barriers were mixed across the
study population. Funding was a significant constraint for
more than half of respondents: 60 % indicated that they
had faced challenges in securing funding to conduct inter-
disciplinary climate change research. Peer support and
promotion and tenure were also significant concerns:
44 % of respondents believe that their peers do not con-
sider IDCC research to be as theoretically rigorous as
work solely within the discipline (Table 3). Peer support
is particularly important to early-career scholars employed
in academic settings, as these peers determine the success
of tenure and promotion cases. Of respondents who iden-
tified unsupportive peers, 40 % believe that interdisciplin-
ary climate change research will reduce (or already has
reduced) their chances of tenure and promotion
(Table 3). In contrast, of those who believe their peers
do not consider interdisciplinary climate change research

to be less rigorous than work solely within their disci-
pline, only 11 % believe that interdisciplinary climate
change research will reduce (or already has reduced) their
chances of tenure and promotion.

In addition, we identified significant barriers to IDCC
research that are inherent to interdisciplinary collabora-
tion. These include communication, time, and publishing.
Eighty-three percent of respondents who experienced ob-
stacles in conducting IDCC research describe communi-
cating with collaborators from other disciplines as a sig-
nificant barrier and 85 % said longer timeframes are
needed for interdisciplinary climate change research. A
similar study conducted among scholars pursuing inter-
disciplinary research on human-environmental relation-
ships found that time and funding (as a single category)
was most frequently cited as the greatest obstacle to in-
terdisciplinary research, while communication was most
frequently cited as the greatest challenge (Roy et al.
2013). Although publishing peer-reviewed research be-
tween disciplinary boundaries is frequently cited as major
challenge for interdisciplinary research (Langfeldt 2006;
Rafols et al. 2012; van Rijnsoever and Hessels 2011),
fewer than half of our respondents (43 %) identified pub-
lishing interdisciplinary climate change research as a
challenge and few respondents (15 %) expressed concern
their research would be criticized by peer reviewers for
not considering climate change. These results on publi-
cation obstacles differ from research on the interdisciplin-
ary study of human-environmental relationships more
generally (cf. Roy et al. 2013), suggesting that interdis-
ciplinary publication in climate change may be less chal-
lenging than publishing interdisciplinary work in other
fields, perhaps due to the problem orientation of climate
change research (Rhoten 2004) and the number of highly
ranked journals in the field.

We summarize the relative significance of modeled motiva-
tions and barriers in Fig. 1 via variables marked with asterisks.
Although external factors such as funding, institutional promo-
tion criteria, peer support, communication, and time represent
challenges for early-career scholars, our study does not permit
us to distinguish the extent to which these responses may also be
indicative of general concerns for early-career researchers aswell
as those particular to IDCC research. Nevertheless, our results
show patterns similar to other studies of interdisciplinary re-
search (Castán Broto et al. 2009; Fox et al. 2006; Rhoten and
Pfirman 2007; Roy et al. 2013; Sievanen et al. 2012), albeit with
somewhat different levels of significance among specific moti-
vators and barriers (Fig. 1). As themajority of respondents in our
study continue to conduct IDCC research, we suggest that per-
sistence stems from internal factors that include individual re-
searchers’ personal motivations to pursue both climate change
research and interdisciplinary collaboration, and that these are
capable of sustaining research focus despite significant obstacles.
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Selection of the next research project

Expanding upon the factors motivating researchers to conduct
interdisciplinary climate change research, the survey explored
specific factors that would influence the choice of future re-
search direction and factors that would increase researchers’
likelihood to engage in IDCC research. The results echo the
four factors (intrinsic and extrinsic motivations and institu-
tional and inherent barriers) listed above. The potential for
benefits to society resulting from research efforts was a major
driver influencing respondents’ selection of future research
projects, with 71 % of respondents reporting that direct bene-
fits to society are influential in choosing their next project.
Potential collaborators are also a significant factor, with
67 % of respondents reporting that the potential to work with
specific collaborators would influence their decision to con-
duct their next project. In terms of what would increase their
likelihood of engaging in IDCC research, 67 % responded
more funding, 50 % responded having more collaborative
colleagues, and 43 % responded more support in the tenure
and promotion process.

Conclusions

The large majority of respondents in our study indicated that
they conduct IDCC research and plan to continue to conduct
IDCC research in the future. Intrinsic motivators, such as a
desire to work on topics with societal benefits, intellectual
challenge, and enjoyment of the research and colleagues are
key motivators (Fig. 1). External factors (extrinsic motivation
and institutional barriers) also play an important role, though
respondents experience those differentially. Some institutions

and peers are more supportive of IDCC research than others,
and unsupportive peers and promotion structures can repre-
sent a significant obstacle for early-career researchers.
Funding, which is an important driver of any research agenda,
plays a mixed role: although attracting research funding is a
challenge, approximately half of respondents believe that
IDCC research is more likely to receive funding than other
research endeavors, and this may influence their choice to
engage in such research.

Respondents in this study were self-identified IDCC re-
searchers; thus, their personal motivations may differ from
scholars who conduct primarily disciplinary research and
who conduct interdisciplinary research in other fields. Addi-
tional inquiry is needed to determine how early-career
scholars who do not choose to engage in IDCC research differ
from this respondent pool, either in terms of their intrinsic
motivations or the external factors that influence their deci-
sion-making, although our results align well with existing em-
pirical research on interdisciplinary research conduct among
scholars of human-environmental relationships (Castán Broto
et al. 2009; Fox et al. 2006; Rhoten 2003; Roy et al. 2013;
Sievanen et al. 2012). Given that even this highly motivated
pool of respondents expressed mixed support for conducting
IDCC research, it is likely that further institutional interven-
tions will strongly influence the future of IDCC research. The
barriers described by the respondent pool align with those
identified as barriers to interdisciplinary research more broad-
ly (Clark et al. 2011; Mitchell and Weiler 2011; National
Academy of Sciences 2004; Pfirman et al. 2011; Siedlok and
Hibbert 2014; Weiler 2007). Efforts that address these bar-
riers, such as those that encourage flexible time commitments,
and targeted funding support, might accommodate researchers
looking to build interdisciplinary collaborations by increasing

Table 3 Respondent perceptions
of peers’ attitudes to
interdisciplinary climate change
research and how these attitudes
influence tenure prospects,
among respondents employed in
academia

Perception that peers do not consider IDCCR to be as rigorous (%)

“I have encountered the following challenges in conducting interdisciplinary climate change research: …”

“My peers do not consider it to be as theoretically rigorous as work solely within my own discipline”

Disagree Neutral Agree

of 273 29 % 27 % 44 %

Among Academics

“Conducting interdisciplinary climate change research may reduce (or already has reduced) my chances of
getting tenure/promoted”

Of those answering: “Peers do not consider IDCC to be as rigorous”

% responding to “IDCC reduces tenure” Disagree (of 65) Neutral (of 55) Agree (of 96)

Disagree 71 % 44 % 31 %

Neutral 18 % 36 % 29 %

Agree 11 % 20 % 40 %

Only those respondents who responded “yes” to “I have encountered obstacles in conducting interdisciplinary
climate change research” (274 of 416 responses) were included in this analysis. Scored using five-point Likert
scale, while for this analysis “strongly disagree” and “disagree” are combined and labeled “disagree”; “neither
agree nor disagree” is labeled “neutral”; and “agree” and “strongly agree” are combined and labeled “agree”
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extrinsic motivations and decreasing institutional barriers. In-
stitutions can also support researchers by clearly articulating
outreach and extension expectations; making explicit agree-
ments for joint appointments; determining reasonable expec-
tations for funding amounts and sources, as well as publica-
tion frequency; encouraging narrative annotated CVs to fully
describe researchers’ roles in interdisciplinary work; and val-
uing the diversity of collaborations (Clark et al. 2011; Pfirman
et al. 2011; Woodward 2005). As female scholars are more
frequently represented in interdisciplinary than disciplinary
scientific fields, institutional frameworks to facilitate interdis-
ciplinary scholarship, especially at the early-career stage, may
aid in the recruitment and retention of women in scientific
disciplines and positions of senior leadership where they are
underrepresented (Rhoten and Pfirman 2007).

However, among our study population conducting IDCC
research, intrinsic motivations to pursue interdisciplinary re-
search appear to be stronger than extrinsic motivations and to
outweigh the downside of disincentives, including institution-
al and inherent barriers. While much existing literature has
focused on the barriers to interdisciplinary environmental re-
search, as well as potential solutions to those barriers (Clark
et al. 2011; Fischer et al. 2012; Weiler 2007), we suggest
greater focus should be placed on understanding intrinsic mo-
tivations and on institutionalization of mechanisms to build
upon intrinsic motivations while minimizing the inherent bar-
riers emergent from interdisciplinary collaboration. For exam-
ple, programs that improve researchers’ communication and
collaboration skills and that foster relationships between re-
searchers, such as those emphasized through the DISCCRS
program (Mitchell and Weiler 2011), have lasting value.
Moreover, development of programs to target the intrinsic
motivations revealed through this survey are likely to be more
easily and quickly implemented than change in funding sche-
ma (e.g., through national science funding agencies) or insti-
tutional expectations (e.g., tenure requirements) that possess
greater institutional inertia.

While our research demonstrates the importance of intrin-
sic motivations in researchers’ problem choice specifically as
it relates to IDCC research, we have reasons to expect our
findings reflect the role of intrinsic motivations in driving
problem choice more broadly. Surveys have shown the up-
coming generation of professionals, the so-called “Millen-
nials,” are less motivated by salary and more interested in
employment that contributes to social and ethical causes than
older segments of the workforce (Winograd and Hais 2014).
Thus whether the decision is to engage climate change or
other environmental or social issues, we can expect that prob-
lem choice will be strongly tied to researcher interests and the
potential to contribute to resolving societal problems. As par-
ticipants in our study report they find interdisciplinary work
more enjoyable and that it is needed to address the problems of
concern to them, we expect a trend towards the choice to

engage in interdisciplinary problem-based research on com-
plex socio-environmental issues (Rhoten and Pfirman 2007;
Siedlok and Hibbert 2014). If this interest is matched by re-
search funding and institutional support, there may be a surge
towards interdisciplinary research in the future.
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