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Abstract Global environmental problems such as climate
change are not bounded by national borders or scientific
disciplines, and therefore require international, inter-
disciplinary teamwork to develop understandings of their
causes and solutions. Interdisciplinary scientific work is
difficult enough, but these challenges are often magnified
when teams also work across national boundaries. The lit-
erature on the challenges of interdisciplinary research is
extensive. However, research on international, inter-
disciplinary teams is nearly non-existent. Our objective is to
fill this gap by reporting on results from a study of a large
interdisciplinary, international National Science Foundation

Partnerships for International Research and Education
(NSF-PIRE) research project across the Americas. We
administered a structured questionnaire to team members
about challenges they faced while working together across
disciplines and outside of their home countries in Argentina,
Brazil, and Mexico. Analysis of the responses indicated five
major types of barriers to conducting interdisciplinary,
international research: integration, language, fieldwork
logistics, personnel and relationships, and time commit-
ment. We discuss the causes and recommended solutions to
the most common barriers. Our findings can help other
interdisciplinary, international research teams anticipate
challenges, and develop effective solutions to minimize the
negative impacts of these barriers to their research.

Keywords Latin America ● Socioecological systems ●

Sustainability ● Teamwork

Introduction

Recognition of the global connection and interrelatedness of
environmental problems such as climate change is an
important issue. Conducting interdisciplinary research pro-
jects composed of people from multiple countries, dis-
ciplines, countries, and cultures is becoming more common
in the attempt to address these complex environmental
problems (Halvorsen et al. 2016; Knowlton et al. 2014).
While researchers face many challenges to conducting
interdisciplinary research domestically, these same chal-
lenges are often exacerbated and new challenges arise when
there is also an international component, with people from
different countries conducting fieldwork together. Often-
times, funding agencies require a minimum numbers of
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countries are involved in funded projects or specific geo-
graphic coverage is met, both of which create challenges for
researchers. Our objective here is to expand on the extant
literature on the challenges inherent in conducting inter-
disciplinary research to include an international perspective.
Our main research questions are: (1) What are the chal-
lenges or barriers that interdisciplinary, international
research teams face and do the barriers vary by country?
and (2) How can these barriers be overcome? We use a case
study from a large interdisciplinary, international research
project on the sustainability of bioenergy plantations across
the Americas to answer these questions. We first present a
literature review on the challenges of interdisciplinary
research, give country-specific context for each country in
which we worked and then report the results of a survey
completed by our team members on the challenges of
interdisciplinary, international research. Finally, we con-
clude with concrete suggestions on how to overcome the
challenges we identified.

Literature Review

Interdisciplinary Research

Interdisciplinary research is one among several types of
research that employ the tools and perspectives of more
than one discipline. Interdisciplinary research fosters lin-
kages between disparate disciplines while some aspects of
each discrete discipline are still recognizable and left intact
(Strober 2006). For example, researchers may integrate
methods by mixing methods from various disciplines or
create a shared language to approach a common problem,
which can lead to a more holistic approach to problem-
solving than a single discipline would allow (Buizer et al.
2015; Hickey and Nitschke 2005). Multidisciplinary, or
cross-disciplinary, research involves researchers from more
than one discipline who do not attempt to interconnect and
integrate their research methods (Hickey and Nitschke
2005; Strober 2006). Transdisciplinary research is unique in
that academic researchers work with non-academics who
are involved with the research topic or communities where
fieldwork is taking place (Buizer et al. 2015; Hadorn et al.
2006). This type of research takes into account their opi-
nions and goals and attempts to understand problems using
local knowledge from the bottom up (Hadorn et al. 2006).
This paper focuses on interdisciplinary research.

Barriers to Interdisciplinary Research

The challenges of interdisciplinary research teamwork are
well documented (e.g., Barlow et al. 2011; Gardner et al.
2013; Morse et al. 2007; Ross 1984; Strober 2006). These

challenges, or barriers, can include building an effective
research team, finding a common vocabulary for commu-
nication across fields, identifying a framework around
which to build the research, integrating diverse methods and
perspectives, and working within resource constraints.

The difficulties in building an interdisciplinary research
team include finding personnel and research team members
who have shared goals, experience working together, and
good interpersonal skills (Dieguez et al. 2015; Halvorsen
et al. 2016; Ross 1984), disproportionate research respon-
sibilities among all disciplines involved (Lang et al. 2012),
and asymmetries between students and senior researchers
(Dieguez et al. 2015). Each academic discipline has its own
overt or subtle traditions to which researchers within that
discipline adhere (Gardner et al. 2013). Differing expecta-
tions about protocols, treatment of subjects, ownership of
and access to data, publication protocols, or basic etiquette
can also be challenging when working with people from
different disciplines (Bosch and Titus 2009; National
Research Council 2008).

While shared vocabulary, theories, and methods can
enhance and streamline disciplinary research, trying to
combine disciplinary traditions in interdisciplinary research
can create more acute challenges (Barlow et al. 2011;
Strober 2006; Romero-Lankao et al. 2013). Interdisciplinary
researchers have main communication challenges at two
levels: to communicate internally and with a broader audi-
ence (Gardner et al. 2013; Strober 2006; Romero-Lankao
et al. 2013). Clear communication is necessary for the
process of building the research team, successfully execut-
ing the proposed research, which can be especially chal-
lenging in the initial stages of a project when these new
modes of communication are being developed, and also
later when presenting results coherently to a broader audi-
ence (Morse et al. 2007). The more disparate each dis-
cipline’s tradition is from another, the more difficult it is to
find common ground when defining problems and devel-
oping a research plan (Brown et al. 2015; Lang et al. 2012;
Morse et al. 2007). Negotiating different disciplinary norms
and integrating methods adds to the complexity of inter-
disciplinary research (Bosch and Titus 2009; Morse et al.
2007; National Research Council 2008; Strober 2006).

Integration of diverse research programs also extends
beyond conceptual challenges when multiple researchers
from different disciplines try to coordinate the logistics of
carrying out interdisciplinary fieldwork (Morse et al. 2007;
Romero-Lankao et al. 2013). Research is often limited by
the volume of resources, mainly time and money, available.
Interdisciplinary research may be hampered by the need for
more time and more money than is necessary for a similar
single, disciplinary project (De Torres 2013; Dieguez et al.
2015; Morse et al. 2007; Ross 1984). Moreover, short term
funding is often not adequate for the long-term planning and
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execution of interdisciplinary research projects (De Torres
2013). Some of these challenges are actually embraced by
researchers and used to bolster existing relationships,
depending on the context (Morse et al. 2007).

Barriers to Conducting Research Abroad

While researchers face many challenges to conducting
interdisciplinary research domestically, international
research offers a variety of specific challenges and often-
times the challenges facing domestic interdisciplinary teams
are magnified or exacerbated when working with people
from other countries or when placed in an international
context. Other problems posed by research conducted
abroad are not related to the challenges of interdisciplinary
research. The barriers to conducting international research
include: a lack of familiarity with the local language or
culture, dealing with fieldwork logistics, problems caused
by suspicion and political situations, resource needs, and
bureaucracy issues.

Misunderstandings within research teams can take many
forms, stemming from different expectations, norms, prio-
rities, and values across cultures (Barrett and Cason 1997;
Di Castri 1976; Ross 1984). These misunderstandings can
be exacerbated when placed in an international context.
Culture as a barrier to international research may manifest
itself in the philosophical differences between research
paradigms in different cultures or it may crop up as mis-
understandings in everyday life (Gardner et al. 2013;
Romero-Lankao et al. 2013). There are often differing
expectations of workloads, sensitivity to deadlines, levels of
supervision, and mentoring among teams made up of people
from different cultures (Bosch and Titus 2009; National
Research Council 2008). Furthermore, a lack of familiarity
with a local language or culture in developing countries can
lead to problems translating research materials or in com-
municating research needs to local communities (Lang et al.
2012; Ross 1984; Romero-Lankao et al. 2013).

In international teams, collaborators in more developed
countries are often seen as holding more power because
they generally have access to large grants for this type of
research (Romero-Lankao et al. 2013). If the principal
investigators do not include their international collaborators
in an equal and open way during the development stages of
the research, asymmetries of power and less-functional
teams will result. International research teams also face the
challenge of having to conduct many meetings, planning
sessions and other correspondence among team members
via phone, email, or video conferencing rather than in
person, which can lead to misunderstandings, slower pro-
gress, and lack of coordination and consistency (Goddard
et al. 2006). Good interdisciplinary research depends on

quality fieldwork and data collection, which takes more
time than is usually expected or planned (Ross 1984).

Initial mistrust among members of international research
teams is common, and often stems from dissimilarities of
practice and asymmetries of power (Dieguez et al. 2015;
National Research Council 2008; Palmer et al. 2016). Also,
it is often found that researchers, especially foreigners, are
viewed as outsiders by the local people with whom they are
trying to communicate, which can create mistrust and
misunderstandings (Morse et al. 2007). Locals may be
suspicious of outsiders, have mistaken expectations about
what research projects are providing, and suspicious about
how collected data is used (Barrett and Cason 1997; Di
Castri 1976; Ross 1984). All of these barriers can lead to
biased data or withheld information. Moreover, the political
environment can present additional challenges, either
through biased or hesitant respondents and inaccessibility to
key informants (Barrett and Cason 1997; Ross 1984).

There are many challenges to conducting research
abroad, especially when working in a developing country.
Fieldwork in a different country poses the typical chal-
lenges, such as accessing the necessary data (e.g., maps or
sample frames) or equipment, traveling in rented vehicles
on poor roads, and finding the proper personnel or technical
assistance (Barrett and Cason 1997; Ross 1984). Conduct-
ing international fieldwork is often resource intensive. The
amount of time, money, and resources needed before, dur-
ing, and after fieldwork takes place is often underestimated,
especially in countries where bureaucratic processes can
stall research for long periods of time (Freshwater et al.
2006; Ross 1984). It often takes more time and resources to
obtain a visa to work in the United States than it does to
enter and work in countries such as Argentina, Mexico, or
Uruguay. Budget constraints for international projects are
greater than for national projects, mainly due to the costs of
travel for face-to-face meetings and research (Goddard et al.
2006; Romero-Lankao et al. 2013). The amount of time
spent making local contacts, introducing the researchers to
field technicians or local communities and gaining access to
field sites is also time and resource intensive (Gardner et al.
2013). These resources are unlikely to be expended in all
field sites for the duration of the project; resources are likely
to be spread thin to maximize their utility (Ross 1984).

Literature Gap

The extant literature on barriers to conducting either inter-
disciplinary research or international research lacks an in-
depth examination of the intersection of the two. It is our
objective to fill this gap by not only discussing the
challenges faced by interdisciplinary researchers and the
challenges they face when working abroad, but by
demonstrating which barriers are experienced when
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conducting interdisciplinary research abroad. Doing so will
shed light on problems that future interdisciplinary, inter-
national project teams might face, as these types of projects
become more commonplace (Halvorsen et al. 2016;
Knowlton et al. 2014).

Case Study Background

The results presented in this paper stem from a project
funded by the National Science Foundation’s Partnerships
in International Research and Education grant (henceforth
NSF-PIRE) with a focus on addressing the socioecological
sustainability of bioenergy development across the Amer-
icas. To address this research topic, our team included more
than 100 social, natural, and engineering scientists and
students from these countries actively working together
over 5 years. In-depth socio-ecological and engineering
investigations have been integrated during each phase of the
project. Thus, we believe our team is uniquely qualified to
address the challenges and opportunities of inter-
disciplinary, international research.

To accomplish our research agenda, our project was
organized in two ways: by country in which the researchers
work and by discipline. First, each country, or case study,
had a leader whose primary role was to assist and coordi-
nate research within the country for a joint team of social
and natural scientists. Second, we developed sub-teams
based on disciplinary expertize, including a social science
and policy team, an ecosystem team, and a metrics team
(see Table 1); researchers from our case study countries
comprised these sub-teams. Disciplinary teams also had a
leader or co-leader. Much of the coordination efforts were
accomplished remotely via email or video conferences, but
each year of the project there were also researchers from
each country conducting fieldwork in the case study coun-
tries—with some researchers working in more than one
country—and annual in-person team meetings that rotated
among case study countries.

Methods

Stemming from personal experience working on the large
interdisciplinary, international NSF-PIRE research project
spanning six countries, we developed a structured survey

(presented as a self-administered questionnaire) about the
challenges that project members face while both working
outside their home country and interdisciplinarally. The
NSF-PIRE survey administrators, two authors of this paper,
worked in case study countries outside the US and were
involved in interdisciplinary fieldwork. The questionnaire
protocol was divided into seven sections: one section asked
whether the respondent was a scientist or student and what
main discipline they belonged to (but did not ask about
gender or country of origin) and the other sections asked
about working in the case study countries (each country was
represented in its own section). There were three questions
that researchers were asked: Do you conduct PIRE research
in [country]?; If you conduct NSF-PIRE research in that
country, based on your team experiences there, what have
been the biggest challenges to conducting interdisciplinary
research?; and based on your NSF-PIRE team experiences
in that country, please describe the biggest challenges
you’ve encountered in the country. Each respondent
answered all applicable questions for each NSF-PIRE case
study country in which they conducted research. We
administered the survey in person to all NSF-PIRE team
members at an annual meeting in June 2015 (~65 people
attended). Questionnaire responses were anonymous.

Attendees were surveyed at the beginning of a morning
meeting when all meeting attendees were present and had
time during coffee breaks and in between meeting pre-
sentations to complete the survey. We collected completed
surveys at lunchtime. A total of 29 surveys were returned,
for a response rate of 45% from people who conduct
research in NSF-PIRE case study countries. Responses from
natural and social science researchers who work in Argen-
tina, Brazil, and Mexico were included in the analysis
because the each of the respondents conducted fieldwork
outside their home countries and experienced the challenges
of working abroad; therefore, 15 surveys, from five natural
scientists, and 10 from social scientists, were included in
our analysis.

Authors Pischke and Knowlton independently reviewed
and inductively coded the returned surveys by reading
through all responses and generating a list of key patterns of
barriers that emerged (Ritchie et al. 1994). Those two lists
were combined into one list of 11 patterns (Ritchie et al.
1994). They came to an agreement on use of the 11 themes
attributed to the survey responses to ensure intercoder

Table 1 Number of NSF-PIRE
project participants by sub-team
and country

Disciplinary team Argentina Brazil Canada Mexico United States Uruguay Total

Ecological 6 5 6 11 15 1 44

Metrics and indicators 0 6 1 4 20 2 33

Socioeconomic/Policy 0 3 2 7 12 0 24

Total 6 14 9 22 47 3
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reliability (Bernard 2006). Afterward, they collated the
results based on patterns that emerged across all data and
then calculated the number of responses by pattern and by
country and presented the percentages for each. They also
grouped each of the patterns into one of three categories
based on the responses given. Each pattern was categorized
as either representing an interdisciplinary barrier, an inter-
national barrier, or a one that represented interdisciplinary
and international barriers.

Results

In this section, we present findings about conducting
interdisciplinary research in multiple countries outside the
United States. In our NSF-PIRE research project, many of
the researchers (both US and other nationalities) worked in
more than one foreign country (outside their home country)
and had to adapt to new contexts for each new field
season in a different country. We present here survey results
from researchers who worked in Argentina, Brazil, and
Mexico (each researcher may have worked in more than one
country), which provided some topics for discussion
in light of the existing literature. Based on our coding
results we determined that 11 different types of barriers
were discussed in the survey responses: budget and
money, bureaucracy, communication, consistency and
coordination, danger and safety, different cultural traditions,
integration, language, fieldwork logistics, personnel and
relationships, and time commitment. Each of these barriers
falls into one of three categories: they can be either an
interdisciplinary barrier, barrier to conducting research
abroad, or a barrier to conducting interdisciplinary research
abroad (Tables 2–4).

Concerns about danger and safety were not common in
responses from any of the three countries. Fewer than a
third of responses from researchers working in Brazil and
Mexico related to this barrier, and none from researchers
working in Argentina. There were also very few responses
in relation to different cultural traditions being a barrier to
research in any of the case study countries. Language was

somewhat commonly mentioned as a barrier faced by
researchers working in Argentina and Mexico, but was
mentioned more frequently in Brazil.

The fieldwork logistics barrier was in the top three
most commonly listed by respondents and was mentioned
by more than half of respondents for Argentina and Mexico.
This was the only theme in Mexico that more than half of
the respondents mentioned. Half or nearly half of all
respondents working in Argentina, Brazil, and Mexico lis-
ted personnel and relationships as important barriers to
conducting research The time commitment barrier was
mentioned by half of the responses related to conducting
research in Argentina and Brazil, while only about a quarter
of responses from Mexico mentioned this theme. While
responses in Argentina and Brazil relating to integration as a
barrier accounted for half or more than half of the total
responses, there were fewer responses about this barrier
with respect to conducting fieldwork in Mexico. In
Argentina, the most important barriers described by more
than half of the survey respondents were integration, field-
work logistics, personnel and relationships, and time com-
mitment. In Brazil, the most important barriers listed in
more than half of the responses were integration, language,
and personnel and relationships. In Mexico, only one bar-
rier, fieldwork logistics, was listed by more than half of the
respondents.

Discussion

While many of the articles referenced in our literature
review focus on the inherent challenges to conducting
interdisciplinary research in a domestic context (or without
acknowledging the context at all), we argue that these same
challenges are often exacerbated in international contexts
and that new challenges arise when conducting inter-
disciplinary research internationally. In this section, we
discuss in detail five of the major barriers identified in our
survey (responses equal to or greater than 50% of total
responses), their causes in relation to the NSF-PIRE project

Table 2 Percentages and total
numbers (in parentheses) of
responses to survey questions
about the barriers of working on
interdisciplinary research, by
barrier and country

Interdisciplinary
barrier

Description Argentina %
(N= 8)

Brazil %
(N= 6)

Mexico %
(N= 13)

Integration Trouble integrating experimental design,
fieldwork plans and data collection;
obstacles to sharing and combining
information across sub-teams and across
disciplines; attachment to one’s own
discipline; challenges aligning research
questions and foci across disciplines

63 (5) 50 (3) 38 (5)

Bold font signifies responses that are equal to or greater than 50% of total responses
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and, finally, share general recommendations for overcoming
all the identified barriers.

Integration

Integration in interdisciplinary research teams is perhaps the
greatest challenge researchers face, as has been discussed
extensively in the literature (Barrett and Cason 1997;
Gardner et al. 2013; Knowlton et al. 2014; Morse et al.
2007; Palmer et al. 2016; Romero-Lankao et al. 2013;
Strober 2006). Integration was seen as one of the greatest
interdisciplinary challenges in by researchers on the NSF-
PIRE project. Respondents stated that they needed more
time for discussion about specific research issues and field
sites, which was not possible in part because the social and
natural scientists completed their fieldwork at different
times. Other respondents identified integration of data as a
difficult barrier and pointed to the need to identify software
that is capable of integrating data from multiple disciplines.
Many respondents wished that the team had had more
detailed plans of exactly how the information from different
disciplines and countries would be integrated from the very
beginning, before the fieldwork started, as found in Barlow
et al. (2011) and Morse et al. (2007). Other respondents
commented that there was not enough cross-disciplinary
collaboration on the ground and that they were concerned
that research participants were not being compensated or
recognized for their time, as discussed by the National
Research Council (2008) and Palmer et al. (2016).
Respondents said that there were not enough meetings to
specifically address how to integrate socioeconomic and
ecosystem teams’ research, so that many researchers just
ended up working on their own disciplinary questions since
they were most comfortable with the methods used.

Beyond the literature about the difficulty of integrating
methods (Gardner et al. 2013; Strober 2006; Romero-
Lankao et al. 2013), we also found other challenges to
integration in our survey results. The social and natural
science teams had trouble lining up their field seasons
temporally, and so working together closely to integrate
questions, communities, and methods was difficult.
Respondents also identified integration as a significant
barrier in Brazil because of language difficulties as well as
issues similar to those in Argentina in trying to coordinate
important variables, field sites, and timelines between
disciplines.

Furthermore, our survey results, or lack of survey
responses from people who did not attend the NSF-PIRE
meeting where the survey was administered or from people
who attended the meeting but did not complete a survey,
could exemplify the challenges associated with integrating
across disciplines. Throughout the years the project has
been funded, some researchers stopped participating for

various reasons. For those who were not comfortable
working across disciplines, working abroad, or did not fit in
with the larger group of researchers, integration within the
larger project may have been a deciding factor in their
decision to no longer participate in the project.

Language

Understanding the language of collaborators is obviously
fundamental to successfully working together. Language
barriers are often present in international teams no matter
where they conduct their research (Barrett and Cason 1997;
Ross 1984). The NSF-PIRE project, with researchers whose
native languages ranged from Portuguese to Spanish to
English, was no exception. The differences in the pre-
valence of language as a barrier in the three case study
countries points to the differences in the initial level of
Spanish or Portuguese language skills that researchers
possessed when beginning to conduct fieldwork abroad in
each country.

Fieldwork Logistics

The challenges of working on an international research
project are made very apparent in the responses about
fieldwork logistic challenges in Mexico, which encom-
passed most of the other barriers mentioned. Not only is it
difficult to fully plan for changes in weather or the political
climate of a country, but one must also coordinate multiple
field seasons and when, where, and how to share resources
across disciplinary researchers, as noted by Freshwater et al.
(2006) and Ross (1984). As Barrett and Cason (1997) and
Ross (1984) found, our survey respondents also mentioned
logistical challenges in securing housing and transportation,
traveling long distances on rough roads, and seasonal con-
cerns such as who would be available to be interviewed or
surveyed or what biophysical measurements could be taken
while researchers were in the field.

Fieldwork logistics were a barrier to conducting research
in Argentina because of cumbersome bureaucracy, the need
to pay for everything in cash, and because the fieldwork was
perceived as expensive. In addition, the natural and social
science teams shared housing, which proved difficult to
coordinate since everyone wanted to be closer to their
particular study site. Rental cars were also shared, which
was challenging due to the different schedules and locations
of the researchers in the field. Bureaucracy was dealt with
on both ends of the research, when researchers were in the
field abroad, and again when they were at their home
institutions. These types of challenges were not found in the
existing literature. In Brazil, fieldwork logistics were
minimal since research was undertaken within a large oil
palm plantation and the company provided housing and
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assistance in getting around. In the past it was difficult for
foreign researchers to gain access to essential stakeholders
because of local suspicions (Barrett and Cason 1997; Di
Castri 1976; Ross 1984), but the situation appears to have
improved.

Personnel and Relationships

Challenges to conducting our fieldwork involved both
international and interdisciplinary aspects. Personnel and
relationship barriers in conducting research abroad included
having too many people in the field at a time, finding
local contacts, and dealing with personal isolation and
dependency on local hosts, as discussed in the literature
(Dieguez et al. 2015; Halvorsen et al. 2016; Ross 1984). In
Mexico, the problems associated with personnel and rela-
tionships related to concerns about not recognizing the
hard work being done by the local researchers as well
as the problems in finding appropriate interviewees and
survey respondents, as cited in Dieguez et al. (2015) and
Ross (1984).

Personnel and relationships were ranked as inter-
disciplinary barriers in Argentina for many of the same
reasons as in Mexico, and because of conflicts in person-
ality types among team members, just as Romero-Lankao
et al. (2013) found in their research. Respondents also
mentioned differing expectations about roles, authorship,
and what would be provided (e.g., monetarily and in terms
of field help) to each team. In Brazil, personnel and rela-
tionships were ranked as interdisciplinary barriers due to
different expectations of meeting deadlines, individuals
constantly changing research plans, as well as the added
complexities of working with NGOs and agribusiness per-
sonnel, as found by National Research Council (2008) and
Palmer et al. (2016).

Time Commitment

The barriers identified by our survey respondents that were
associated with the time commitment of conducting inter-
disciplinary, international research mainly stemmed from
individual researchers having difficulty planning to spend
weeks doing fieldwork while being full-time students. Many
foreign researchers spent significant time in the field in
Argentina, as opposed to having local collaborators conduct
most of the field data collection as was the case in the other
countries. The extra time that it takes to conduct inter-
disciplinary, international research compared with single
discipline or within home country research was found to be
a barrier not only in our research, but also in the literature
(Morse et al. 2007; Ross 1984). Many scientists do not
anticipate the much greater time commitment required to

work across disciplines or to set up successful international
collaborations and field sites.

Recommended Solutions for Overcoming Barriers to
International, Interdisciplinary Research

In this section, we recommend solutions for overcoming
barriers to international, interdisciplinary research based on
the literature and our experiences with our NSF-PIRE
project (see Tables 2–4). Our solutions can be grouped into
three broad categories: (1) preparing and training team
members in advance of conducting research and fieldwork;
(2) conducting trust-building activities; and (3) granting
international research partners more autonomy.

Preparation in advance of conducting research and
fieldwork can include setting realistic yet flexible expecta-
tions (Gardner et al. 2013); conducting a thorough investi-
gation regarding which permits are required well before
starting the research (Ross 1984); and learning about both
written and unwritten rules and norms (Ross 1984). From
our experience, we recommend thoroughly training
researchers before fieldwork occurs and creating agreed-
upon guidelines for team members; getting to know the
local context where research is conducted; and always being
accompanied by local people who have local knowledge of
the situation and can make appointments over the phone
before the fieldwork starts. This type of preparation can
promote integration across both countries and disciplines;
resolve timing and budgetary problems; minimize cultural
and personal misunderstandings; mitigate personal safety
issues and language difficulties in the field; and solve
consistency, coordination, and communication barriers. One
method we used in the NSF-PIRE project was to delegate
leaders of each disciplinary team and each country team.
These leaders proved very useful in getting teams focused
on preparation before fieldwork, maintaining contact and
coordination throughout the project, and providing a point-
person for questions or problems that arose. We recommend
other large teams create similar hierarchies to aid in team
communication, consistency, and integration.

Our experiences strongly suggest that fostering trust
among researchers on interdisciplinary and international
teams can help mitigate or solve communication, time,
integration, logistical, and personal relationship barriers to
conducting fieldwork. Trust can be built by designing
interactive experiences for the team members, getting
researchers out of their seats at meetings and into team- and
trust-building exercises that have nothing to do with the
subject being studied. Establishing trusting and cooperative
relationships with local partners is essential for overcoming
logistical barriers in-country, as is a flexible and adaptive
attitude to problems that arise. Beginning an inter-
disciplinary, international research project with at least
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some researchers who have already worked together is one
way to foster a strong sense of ownership and a democratic
and trusting network of researchers (Gardner et al. 2013). In
the case of the NSF-PIRE project, the majority of the PIs
had already worked together on previous smaller projects
and thus had developed a sense of trust and mutual com-
mitment. Flexibility, patience, creativity and shared
responsibility, and involvement of all researchers should be
encouraged, especially in teams composed of diverse
groups of people from different disciplinary and cultural
backgrounds (Cheruvelil et al. 2014; Di Castri 1976; Morse
et al. 2007).

We recommend giving international colleagues more
autonomy in interdisciplinary, international research pro-
jects. Cheruvelil et al. (2014) point out that having a phi-
losophy that stresses that international partners are integral
members of the team and should therefore share in the
responsibilities, decision-making, and communications is
essential to overcoming cultural barriers. While some of the
budgetary and money-related barriers to international
research are unavoidable, a possible solution would be to
give foreign institutions subcontracts and lump sums of
money for them to administer for the research in their own
country.

In Table 5, we present our recommended solutions for
overcoming barriers to international, interdisciplinary
research based on our experience. We give recommenda-
tions for the major barriers identified by our survey
respondents.

Conclusion

We found five major barriers to conducting inter-
disciplinary, international research in our NSF-PIRE project
countries (Argentina, Brazil and Mexico): integration; lan-
guage; fieldwork logistics; personnel and relationships; and
time commitment. These barriers fit within one of three
categories of types of research: interdisciplinary, interna-
tional or interdisciplinary, and international research. The
integration barrier was related to interdisciplinary research,
language and fieldwork logistics barriers were relevant to
research conducted abroad and the personnel and relation-
ships and time commitment themes were found to be bar-
riers to both, interdisciplinary and international aspects of
conducting research. The relative importance of these bar-
riers differed slightly from country to country and between
disciplines, but we developed a list of recommendations for
preventing or overcoming each barrier based on our
experiences and those found in the literature (Table 5).

Although it is important to be aware of all the potential
barriers, good interdisciplinary, international research
should concentrate on preparing and training team members T
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in advance of conducting research and fieldwork, conduct-
ing trust-building activities, and granting international
research partners more autonomy. Further, getting an ade-
quate mix of cultures, disciplines, and languages in order to
help the flow of communication and therefore make it easier
to overcome the difficulties when they arise. Informal team
outings and formal teamwork exercises that build inter-
personal skills can also help teams foster strong relation-
ships, establish shared research goals and standards of
behavior, and create a shared vision for project manage-
ment. Our discussion of this case study and results of our
survey and literature review can help other interdisciplinary,
international research teams anticipate and address chal-
lenges in this type of work. Despite the hurdles in con-
ducting interdisciplinary, international research, we have
found it to be a rewarding, worthwhile experience. Solving
many of the world’s most pressing problems will require
international teams of experts with the skills to work
together successfully. We hope that our recommendations
can assist these teams in their formation, planning, and
execution of their research.
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