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Overview
What can graduate students do to set themselves up for success in Critical
Physical Geography (CPG)? The epistemological, methodological, logistical,
and institutional challenges of interdisciplinary research have been discussed
for collaborative research teams and institutions (Lattuca 2001; Lélé and
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Norgaard 2005; Lowe and Phillipson 2009; Donaldson et al. 2010); for individuals (Öberg 2009, 2010; Ray 2006; Trompf 2011); and for specific research
domains (Wodak and Chilton 2005; Bardhan and Ray 2006; Hiwasaki and
Arico 2007; Beder 2011; Lele and Kurien 2011; Tacconi 2011). These barriers can be intimidating, particularly in the field of CPG and particularly for
graduate students (Graybill et al. 2006; Borrego and Newswander 2010). Our
focus in this chapter is on how to navigate them. CPG research may be more
difficult, but it is doable. Building off Hedberg et al.’s (2017) discussion of
institutional “seedlings,” and drawing on our own experiences in graduate
school, we describe ways we have found to engage in CPG research and training at the graduate level despite institutional barriers.
As Lave et al. (2014) develop, CPG combines “critical attention to relations
of social power with deep knowledge of a particular field of biophysical science or technology in the service of social and environmental transformation”
(2–3). We are drawn to this approach because it would problematize, for
example, a purely “social” or “natural” analysis of toxic drinking water in
Flint, Michigan. A CPG approach might instead highlight how corroded
pipes and hydrological dynamics converged with legacies of divestment, political greed, and racial segregation to co-produce lead-contaminated water.
Through its focus on these connections, we see CPG as an opportunity to
produce both novel scholarship and a lens of analysis vital for grassroots organizing, social movements, and political change.
Pursuing CPG in graduate school, however, can involve complex considerations. Simultaneously gaining expertise in critical social science and biophysical science is labor and time intensive. Undertaking CPG research generally
requires building multiple intellectual communities, lab groups, mentoring
arrangements, conference groups, and research partnerships. Further, most
universities and graduate research positions now emphasize metric-oriented
scholarship (Slaughter and Rhoades 2000; Lane 2017), incentivizing article
quantity over quality in some cases and compounding academic time management challenges. Ultimately all of us need to keep the lights on and vegetables in the fridge too. Like many graduate students working across disciplines,
we worry about our positionality professionally. These concerns are particularly important to recognize for people of color, LGBTQ students, women,
and others who have historically been marginalized or delegitimized within
academia, in part through an institutional emphasis on accepted practice.
Further, whereas some fields are relatively easily married (e.g., ecology and
economics), physical and Critical Human Geography are characterized by
different research foci, research methodologies, approaches to integrating data
and theory, and conceptualizations of knowledge and scientific practice.
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Integrating across these two fields involves careful decisions about the way
data will be collected, analyzed, and presented. This makes undertaking CPG
research in graduate school particularly challenging. Ideally these considerations are ironed out long before the research begins. Graduate students, however, are often still in the process of developing relevant expertise at the time
they design, defend, and seek funding for their research.
This chapter focuses on strategies that have helped us to pursue our interest
in CPG research and training in graduate school despite barriers we have confronted. It emerges from two workshops we participated in under the mentorship of two advanced CPG scholars. This workshop brought together nine
graduate students at different points in their graduate education who shared
an interest in CPG. Over the course of the two workshops, we provided feedback on one another’s research proposals and drafts, discussed the highs and
lows of our graduate training and research, and strategized challenges we were
facing in our CPG work. We have since stayed in touch, exchanging emails,
sharing data and references, and organizing two conference sessions to feature
graduate research in CPG. This chapter consolidates our discussions over the
past two years, providing concrete recommendations for other early scholars
interested in this type of intellectual work.

Key Milestones for Engaging CPG in Graduate
Research and Training
What do you need to conduct CPG research in graduate school? We’ve found
that the answer to that question is different at different stages of graduate
work. In the sections below, we describe strategies for negotiating seven key
milestones in a graduate education.1

Selecting a Program and Advisor
It is difficult to do CPG research in graduate school if you find yourself in a
department or funding context that discourages it. Selecting a program and
an advisor that will facilitate—or at least not fight—a CPG research agenda is
critical. Without this support, graduate students may find themselves forced
to temporarily set aside some CPG aspirations.
Because CPG research projects span both physical and human geography,
it is useful to consider programs which provide access to multiple forms of
scientific expertise and training. One member of our group interested in
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researching agricultural production, for example, chose a program with strong
institutional support for interdisciplinarity and programmatic strength in
agrarian political economy and agroecology. It is also helpful to consider how
much flexibility you will have in project development, course selection, and
your training in different programs and under different advising relationships.
For each of us, flexibility has been pivotal in conceptualizing creative (but also
cohesive and manageable) CPG research. Being able to sit in on undergraduate courses in political ecology and development studies while training in a
quantitative ecology lab, for example, helped one of us to raise questions
about the simultaneous ecological and socio-political shortcomings of climate
change mitigation policy in her research site.
Open-minded mentors willing to entertain unconventional research paths
and questions are essential regardless of institutional context. Before selecting
a program or advisor, reach out to a range of prospective mentors. Use meetings to assess not only how their expertise and interests complement yours but
how open-minded they are of mixed-methods, integrative research. Do you
sense they will be able and willing to act as an advocate for you? Supportive
professional relationships and mentorship from advanced scholars are particularly essential for people of color and other marginalized groups struggling to
gain credibility in the ivory tower. Advocates are needed to fight for students
when concerns about “objective knowledge,” “accepted practice” and/or disciplinary norms and conventions are used to delegitimize their work and ideas.
CPG research also usually diverges from the traditional advisor-advisee
apprenticeship model. In CPG, students must synthesize across several academic lineages, whereas traditional scholarship largely follows the single wellestablished research traditions of an advisor. To address this, many of us
adopted a co-chair approach, with one advisor in both biophysical and critical
social science. Many institutions allow students to formally include external
committee members from other universities, research institutions, or government agencies. Informal “shadow committee” members provide an additional
leg of support. “Shadow committees” refer here to more advanced scholars
who fill gaps in formal advising arrangements and who provide advice and
mentorship under an informal (and often institutionally unrewarded) model.
Not everything needs to be ironed out from the first moment you begin
graduate school. Mentoring arrangements can evolve over time as you identify
and refine your research objectives.
In selecting programs and advisor, it is also important to consider how
much ownership you will have over your research in graduate school. This can
be hard to control, as it is closely linked to funding arrangements. Funding
sources tied to highly structured research opportunities or course sequences
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generally limit the experimentation needed to envisage and undertake CPG
research. Where possible, and where given the choice, we recommend selecting programs or advisors which offer greater support (financial and institutional) for independent dissertation research. Where this is not possible, we
suggest pursuing early career fellowships that fund researchers rather than
specific research projects. Such fellowships allow for breadth and exploration,
often freeing recipients from other paid work obligations. While fellowship
applications are difficult to navigate early in graduate school, we have found
that other members of our cohorts or lab groups have often been willing to
workshop application materials.
In many cases, however, your program or funding arrangements may be
less than ideal. As we discuss throughout this chapter, it is still possible to
plant the seeds for future CPG research or to compensate for gaps in your
program by drawing on resources from elsewhere. Faculty who work across
disciplines or unite traditionally separate areas of expertise, even if it is not
CPG-specific, have offered many of us helpful advice on mixed-methods
research design, data integration and synthesis, and on how to navigate specific institutional barriers. All of us have also benefited from developing connections to fellow students in both biophysical and critical social science
circles. Peer groups facilitate CPG training through formal or informal
research groups, reading and writing groups, and inter-institutional working
groups or conference sessions. Peer groups also provide a more relaxed context
in which to workshop early ideas, develop side projects and gain expertise
with a particular method or in a particular subject.
Where possible, we suggest the following characteristics are key when
thinking about programs or advisors that will best support CPG research:
• Programmatic flexibility with course guidelines and requirements;
• Institutional support and funding arrangements that encourage experimentation and exposure to new fields early in the research process;
• Opportunities to engage with disparate intellectual communities or
research groups;
• Mentorship from biophysical scientists, critical social scientists, and experts
in data integration.

Developing Research Questions and Projects
Developing research questions and projects can be daunting in any field.
Research questions serve as the basis for funding applications, human subjects
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approval, and detailed research plans. Good questions are also the driving
purpose for research. Developing research questions for CPG research, however, can be especially challenging for graduate students. CPG projects rarely
follow an established research approach. Advanced scholars with long-term
interest in a particular research tradition may be skeptical about why diverse
theories, data, and approaches are needed. Further, CPG students are often in
the midst of learning one or more disciplinary “vernaculars” at the time they
are developing their questions (Johnston 1986). As Öberg et al. (2013)
describe, this involves a process of “strangification,” in which people learn that
a priori understandings of other disciplines may have been overly simplistic or
that particular questions or foci, not originally interesting, take on new
dimension or research importance when viewed through other categories,
concepts, and models.
In approaching the development of CPG research questions, we have found
it helpful to think in terms of what questions require a CPG approach. In
other words, what questions can only partially be answered through a purely
biophysical approach or are incompletely explained using critical theory?
Some topics may be more intuitive than others to approach with a CPG lens.
For example, issues already debated across divergent human-environment
research communities (such as climate change, food systems, water and energy
governance) can be ideal for enabling research questions that demand both
biophysical science and a critical analysis of power. Further, existing datasets,
where possible to obtain, can mitigate some of the costs of independently
undertaking mixed-methods research. Early exposure to unfamiliar domains
is also an important means of generating research ideas. One member of our
group identified undetected dust storms as the central puzzle of her research
after attending a geology colloquium where a dust scientist presented a
research problem: scientific instruments were missing an obvious pollutant.
Her foundation in science studies led her from this presentation into research
questions on the politics of dust science.
Topical specialists who have been able and willing to rigorously interrogate
components of our research designs have also helped many of us to reduce the
intellectual labor associated with CPG research. Their insights focused on our
research questions and identified relevant methodologies early in the process.
Support from scholars specifically invested in CPG research has also been
invaluable, for example, where they have exposed possible short-comings and
unforeseen challenges in the integration of different methodological
approaches and data types. Support from CPG scholars is particularly important in getting research questions past your dissertation committee. Committee
members may or may not agree as to which questions are interesting and
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important, or even about how questions should be phrased (Öberg, 2010;
Lélé and Norgaard 2005). Including a CPG scholar on the dissertation committee can help alleviate these tensions. Their work as a scholar can remind
other committee members of an established, if evolving, intellectual space for
critical interdisciplinary research.
Many people do not know exactly how they will approach research before
they begin graduate school. Education is an iterative process and many of us
learned of CPG after choosing our programs. CPG research projects themselves also speak back, not only through initial observations that confound
initial research conceptions but through collaborative relationships with people whose demands and needs change over time. Not all institutions will have
sufficient expertise (or even support) for proposed research questions or projects in-house. After several years of training, some of us found ourselves lacking key support within our current departments and institutions. As is true
when thinking about program selection, no school is an island. Extending
networks of colleagues beyond a home institution is essential. Conferences,
workshops, email correspondences, and research collaborations fill training
gaps and open new opportunities. Through reciprocal relationships we have
benefitted from feedback on research questions and design, creative insight,
mentorship on how to navigate professional challenges, help finding an
appropriate audience or framing for CPG work, and reassurance in moments
of confusion.
Inter-institutional peer connections are also powerful. In our case, a preconference workshop organized by CPG faculty sparked sustained engagement with a supportive cohort. Engaging with students from diverse
universities and perspectives,2 with varying levels of critical theory and biophysical science training, allowed us to engage in creative discussions about
each others’ seed ideas and proposed research questions. Providing support
and being supported by other graduate students at this interface (whether
over Skype, or at workshops and conferences), has provided an intellectual
home, creating space for workshopping creative and integrative research
questions. We have found that the benefits of inter-institutional connections
can also spill over into home institutions. For example, one member of our
group found that CPG workshop discussions bolstered his efforts to establish
a reflexive research community within his agronomy department. Discussing
CPG literature with others in his cohort helped to clarify how critical social
science can help to reframe agronomic problems while simultaneously initiating conversations about how corporate funding had influenced the department. While this group member had trouble finding faculty support for his
own CPG research, this cohort provided him a space to develop CPG ideas.
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As is true throughout graduate school, it is also worth remembering that
while the dissertation is a research product, it is also a launching-off point. A
dissertation may be an imperfect first iteration of future research aspirations.
One member of our group intentionally chose an interdisciplinary program,
and a mentor with training in both physical and social science. However, her
committee ultimately found the scope of her work too broad for a dissertation. They were not comfortable with allowing her to collect ecological data
as part of her PhD, so she removed it; a decision she still regrets. Her CPG
aspirations however did not end with her dissertation. She accepted a postdoctoral position working under an ecologist to develop the biophysical side
of her research and round out her CPG training.
To recap, when developing your project and research questions, we
recommend:
• Examining whether your research question requires both a biophysical
approach and critical theory;
• Engaging with disciplinary scholars and scholarship to identify relevant
methodologies and expedite the process of “strangification”;
• Planning for an iterative process that responds to early fieldwork and allows
the research to evolve overtime;
• Finding a CPG mentor or advocate to provide support for projects that
look different than other dissertations in your department; and
• Identifying (and collaborating with) other CPG graduate students who
may be tackling similar challenges of integration or having difficulty finding mentors and peers.

Funding Research
A great project without funding remains a great idea. Even if a CPG project
has committee and department support, it can falter if there is not funding to
execute it, and the unique qualities of CPG research do not always fit the
structure of standard funding sources. Many funding calls continue to separate social science and biophysical research. Additionally, CPG’s critical attention to scientific practice can be perceived as a threat to some institutions.
Though CPG methodological approaches often track between “radically different knowledge practices” (Whatmore 2013: 162), the integration of qualitative or ethnographic approaches with biophysical data may be less preferred
than strictly quantitative methodologies.3
Despite this, CPG research benefits from an increasing enthusiasm for
interdisciplinary research in the US and Canadian funding context (this may
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differ in the European context where PhD positions usually come with funding and do not require securing external grants). Integrative work is on the
rise, with many institutions looking to build bridges across historically compartmentalized “natural” and “social” sciences. Funding calls now often support novel integrative research (or researchers). Much as is true for scholars
within established disciplinary lineages, our capacity to generate funding
through such opportunities has been linked to our capacity to demonstrate
the specific need for the proposed research. Citing established CPG research
can help to quickly situate work in a broader community of practice and provide proof of concept.
For some, disciplinary grants can also help elaborate a rigorous basis for
sub-domains of a research project. One group member with a soil science
background pieced together significant funding from state and federal agencies for environmental contaminant sampling and sediment source sampling.
The majority of money she received was not from formal grants, but rather
came through working collaborations where she agreed to share her findings
with relevant agencies. While the environmental and geophysical findings of
her research were driven by a variety of social and institutional processes, she
did not include the social and critical components of her project in her agencyfunded collaborations until a later phase of her research. At this later phase,
she was able incorporate social methodology and analysis into her research,
which helped to explain her findings.
Furthermore, CPG invites researchers to not privilege theory over empirical engagement. Engaging the materiality of a phenomenon may mean not
only including material qualities in data collection but allowing these aspects
to change how we think about and approach a topic. While it can be frustrating
to divide carefully stitched together research questions, even disciplinary
grants may thus produce cross-disciplinary insights. Disciplinary grant proposals can also benefit from cross-disciplinary training. For example, one of
our group members with river modeling experience has been able to integrate
technical concepts in his funding applications to interdisciplinary and social
science grants by employing science studies literature.
We recommend the following three strategies for funding CPG dissertation
research:
• Exploring interdisciplinary funding calls that ask for attention to both
social and physical processes;
• Compartmentalizing your larger project into smaller, fundable parts that
can fit within disciplinary funding calls; and
• Looking for collaborations beyond explicit funding calls where interests in
data align.
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Developing Core Competency
Ideally, graduate school affords time and opportunity to develop core competencies in both biophysical science and critical social science while simultaneously developing expertise in questions of data integration and research
design. However, no graduate student can gain expertise in all theories or
methods, particularly because graduate students often have other responsibilities outside their dissertation work. This means considering which theories
and skill sets are most important to master to complete the research, which
can be developed more slowly over time and which dimensions of the research
might be effectively addressed through collaborative work. With these considerations in mind, we highlight strategies we have developed to identify intellectual gaps quickly and begin building mastery in new domains. These
include strategies for identifying broad intellectual gaps in unfamiliar academic terrain (e.g., as previously trained biophysical scientists venturing into
critical social theory, or vice versa) and how to fill these gaps early enough in
the research process to develop coherent integrated research plans.
First, students need to find and address important intellectual gaps. This
can happen by attending research colloquia in diverse departments and engaging with the mish-mash of unfamiliar terms and fresh ideas. For example,
attending a presentation on more-than-human geographies4 (and wondering
what this term and associated disciplinary jargon meant) gave one of us headway into eventual CPG research. While graduate seminars provide excellent
in-depth analyses, they often assume a theoretical foundation that has not yet
been established, are highly specific in scope, and lack the overarching narrative desired when entering an unfamiliar field. Upper-division undergraduate
coursework can be a better fit for laying out a range of key concepts before
taking a deeper dive. For example, one member investigating the historical
geography of almond production audited an upper-division undergraduate
course in plant physiological ecology. Fine-grained attention to the interplay
between soils, climate, and plant growth provided material details that deepened her engagement with theorizations of relationality and distributed
agency coming from science studies. It also provoked questions about how
agronomists prioritize different interacting variables in investigations of crop
production, prompting her to conduct a comparative analysis of agronomic
texts between two regions that might not otherwise have been considered or
possible. Intellectual gaps (and good research questions) also often pop-up
where theories and experience come into friction, provoking deeper analysis.
Gaps in our training, for many of us, have been identified during our first
phases of field research.
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Once an important gap has been identified, there are several individual,
peer-based, and institutional ways of building competence within existing
time and resource constraints. For many of us, offering to work as a teaching
assistant for a course slightly outside our comfort zones fulfilled a professional
mandate and provided financial support to develop in new intellectual directions. Peer groups are key here too. Reading or writing groups addressing
questions of data integration or specific research methodologies helped us
grasp unfamiliar terrain in a supportive environment. Peer groups also lessen
the individual burden of identifying related scholarship. Looking at conference session schedules and gathering seminar syllabi have also been valuable
time-saving tools for surveying broad research areas, targeting our reading,
and situating our scholarship.
Ideally, these approaches not only expedite the process of identifying and
filling particular research gaps but also help to identify relevant and supportive mentors. Working alongside these mentors during qualifying exams, oral
exams, or similar tests required for doctoral candidacy (in the US context) can
then provide a means of gaining formal institutional feedback on any remaining gaps in disciplinary competency and preparedness for CPG research.
Including CPG literature explicitly as one domain of a qualifying exam is the
most direct and obvious way to show engagement with and preparedness to
conduct CPG research. However, this may not be possible for all graduate
students due to committee, department, and institutional priorities. When
choosing an explicit CPG, reading list was not an option, some of us developed lists that let us explore dimensions of CPG such as “Integrating Science
and Technology Studies with Political Ecology.” This statement covered foundational literatures across these two traditions allowing for an engagement in
the politics of environmental science that acknowledges how power relations
structure systems we study, how we study them, and are co-produced through
material relations with real consequences for people and landscapes. Another
strategy is to scatter relevant scholarship throughout all of our reading lists,
with CPG persisting as an unnamed theme. Whether explicitly named or
mixed among other themes, working through CPG materials in the process of
an oral or written exam will expose non-versed members of your committee
to this approach. Ideally, this will allow them to see your work has a sufficient
institutional home, even if different from their own.
All of these approaches involve trade-offs and have to be calibrated to specific research goals and the different reasons we engage in research as both
scholars and activists. All, however, have allowed us to build emerging expertise in CPG research and related domains even if our chair or home departments have not been able to support all dimensions of our research.
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In summary, we recommend establishing core competencies by:
• Finding strategies to quickly identify broad intellectual gaps in unfamiliar
or neighboring fields;
• Filling gaps and developing understandings and skill sets early in the
research process to allow them to evolve in the course of research; and
• Taking upper-level undergraduate courses, building peer groups and mentoring relationships, and possibly teaching new material to structure your
training in theories and methods outside your core expertise.

Undertaking Research
Even with well-developed research questions, supportive advisors, ample
funding, and relevant expertise, undertaking CPG research can be challenging when the rubber hits the road. Managing the time and capital intensity of
mixed-methods and multidisciplinary research is no small undertaking, particularly because CPG research often involves spatial and temporal mismatches
between biophysical and social scientific research timelines and methods.
Thinking and writing about this type of work is one thing; doing it is another
(this is another reason we see it as important to conceptualize dissertation
work as a beginning rather than an end)!
Areas of graduate student agency in pursuing and completing CPG research
nonetheless exist. A manageable dissertation research plan is key. For example,
because biophysical analyses often require a time series analysis, some of us
began biophysical data collection early in our PhD process. This can feel like
putting the cart before the horse if it is not yet possible to fully articulate a
plan for eventual data integration. However, collecting such data often provides a strategic opportunity to conduct (and inform) preliminary participant
observation, interviews, or other qualitative field methodologies. One member of our group, for example, used fieldwork assessing the accuracy of
remotely sensed land cover change as an opportunity to collect geo-located
oral histories. This work provided initial foray into a socio-political assessment of landscape change and the politics of mapping land cover change.
Why, for example, had forest cover loss peaked in the late 1990s? What histories would always remain invisible to the technique, despite growing data
availability and resolution?
Working at this scholarly intersection, however, should not require the
research of two dissertations. While CPG integrates across disciplinary
boundaries, no scholar will have equal expertise in different fields, and this
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means that graduate students will likely privilege one element of research, in
terms of time, expertise, and resources, over another. Graduate students
who have greater expertise in one set of theories or methods may require
help from a peer, research assistant, or committee member to better bring
biophysical perspectives to bear on social questions or vice versa, depending
on disciplinary training. The level of commitment to a given area depends
upon the question being addressed, as well as the researcher’s short- and
long-term goals.
Students can also explore creative collaborations. Two members of our
group from separate departments at the same school designed their dissertations around the same topic with the goal of producing a co-authored dissertation chapter. The pair worked on questions surrounding green infrastructure.
One student worked on testing biophysical processes of green infrastructure
at different sites while the other explored how expertise was formed in knowledge systems at these same sites. By intentionally designing tandem inquiries,
they produced data that could more easily be compared and integrated. They
scheduled regular check-in points throughout data collection/analysis and
scheduled site visits to coincide. This coordination helped them share disciplinary perspectives in real time as research and results developed. Other
graduate students engaged in interdisciplinary geography have called for this
type of innovative solution (see Gillett et al.’s chapter within this volume).
Hedberg et al. (2017) have also suggested dissertation models that range from
single author articles on collaborative questions to a “middle-spectrum” where
a dissertation housed single and co-authored dissertation chapters. While the
power to make this decision lies beyond the individual graduate student, collaborative approaches are worth exploring in supportive contexts.
To recap, we make the following suggestions for proposals and undertaking
dissertation research:
• Recognizing that your dissertation is only the entry point rather than the
culmination of your development as a CPG scholar. It will be imperfect
but can inform a set of themes you continue to work on throughout your
career;
• Creating a manageable dissertation plan that is realistic and has fair expectations in terms of labor-intensity and outcomes;
• Mapping out the timing of different processes (biophysical and social) and
developing a research plan that addresses these temporal dynamics to the
extent possible; and
• Exploring possibilities for collaborative work, particularly where formal
institutional support allows for co-authored dissertation work.
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Data Integration
Much of the intellectual strength of CPG research comes from its capacity to
integrate diverse types of data. This crucial process is also one of the most difficult dimensions of research however, with much research that aims to be
integrative resulting in isolated biophysical and social analyses. To be successful CPG research must maintain an integrated approach not only in envisaging the questions but in undertaking the analysis and writing.
Whether individually or in collaboration, CPG projects also require balancing expectations among disparate research communities. How researchers
synthesize information is highly specific to their goals. Important determinants of our own approaches to data integration have included (among other
things): what forms or types of data are accessible; what debates are seen as
most resonant or important with respect to the research project and goals;
trade-offs between internal and external validity and the particular gap the
research is addressing; our own positionality along a spectrum of possible
epistemological stances (e.g., strongly constructivist approaches vs. critical
realist approaches); intended future audiences or communities of practice;
particular methodological or theoretical skill sets (both pre-established and in
progress); and considerations about what is most important and relevant to
the broader communities among whom the research is situated. Our own
approaches to data integration have evolved over time as our depth of familiarity with the data and ourselves as scholars has grown in resolution. While it
is difficult to rush this process, students can anticipate promising directions
by considering, for example, their tendency to engage with certain research
journals, the scholarship they find most resonant, and the conversations where
they hope to contribute.
As early stage scholars we draw inspiration from the growing body of CPG
examples (e.g., Lave and Lutz 2014; McClintock 2015; Sayre 2015; ArceNazario 2016; Blue and Brierley 2016) and from other bodies of interdisciplinary work, particularly political ecologies which deeply engage biophysical
science and questions of resource materiality. Not every CPG wheel has to be
reinvented. Approaches taken by other scholars, even in disparate research
domains, offer insight into different modes of integrating across divergent
data types and disciplinary norms. An extensive literature on “qual-quant”
integration provides specific methodological guidance for how to conceptualize the qualitative dimensions of quantitative data (and vice versa) while
simultaneously conceptualizing the merits and costs of mixed-methods
research designs (e.g., Bardhan and Ray 2006; Ray 2006; Morgan 2007,
2013). An emergent literature also speaks to how approaches from science
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and technology studies can be integrated with political economic approaches
(Castree 2002; Gareau 2005; Braun 2008).
Two key strategies for data integration are sequential organization (i.e.,
with one research method or approach informing or guiding the next in some
regard) and triangulation (i.e., using multiple research methods or data
sources to inform a particular analytical claim). Even when ideal sequences of
data collection and analysis cannot be achieved for reasons of limited time,
money, or data inaccessibility, we have found structuring research phases
sequentially as best as possible can enable creative sampling strategies as well
as insight into interconnections in the data. For example, one student’s project began with her detection of herbicides in streams that were supposed to be
protected from agrochemical runoff by conservation corridors. After identifying concentrations of herbicides that were of risk to human and ecological
health, she examined how farm management practices had shifted under neoliberal policy regimes, increasing herbicide use among farmers in her study
area.
Of course, not all data necessarily tells the same story. In these cases we
have found it helpful to think of triangulation as a tool for identifying discordance or productive tensions that merit further inquiry. These epistemic frictions have, for many of us, become the most interesting moments in our
research process, often generating the most important next questions. For
example, one student compared how different scientific disciplines came to
know a geologic phenomenon—dust. She found convergences and divergences in how disparate approaches rendered dust visible (or invisible).
Opposing knowledge claims provided some of the clearest evidence of the
interlinkages between the science and the politics of dust. Examining divergence can also be a research approach, as for one member of our group who
asked how physical models of flood hazard diverge from peoples’ experiences
living in floodplains. Not all data integration produces crystal clear results.
Nonetheless, as is true of the process more broadly, each stumbling block is
part of the ongoing reflexive research praxis that persists well beyond the dissertation defense.
In conclusion, we recommend the following strategies for data integration:
• Taking an iterative approach that begins by identifying the scholarship and
approaches most resonant to you and/or most meaningful to the communities with whom you work;
• Looking to CPG exemplars to see how they have integrated diverse types
of data and see if you can use similar or aligned strategies;
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• Exploring the literature on mixed-methods, quant-qual, or interdisciplinary research design to identify compelling and problematic approaches;
and
• Considering using strategies of sequential analysis or triangulation to guide
your analysis.

Writing, Publishing, and Getting Feedback
Research can only circulate, get read, change minds, and contribute to the
larger CPG project if it is first written (and written in a way that tells a cohesive story and effectively showcases results). This is not necessarily an end
point in the research process. Writing, publishing, and soliciting feedback on
findings can take many forms and, for many of us, is part of a cyclical process
within collaborative or participatory projects. We focus here, however, on one
of the most central writing tasks for graduate students: the dissertation.
Dissertation writing can be particularly challenging because the “innate centrifugal tendencies in academia” (Lele and Kurien 2011: 1) reassert themselves
in the process of finding an audience, finding relevant publication fora, and
even finding reviewers that can provide rigorous feedback on all dimensions
of the work. These hurdles are closely related to developing a voice and building an intellectual community. This process can be particularly murky for
those students not directly following their advisor or a specific academic
lineage.
One option is to treat the dissertation as a book manuscript with space to
fully explicate different data sources and explore creative synthesis. Here the
largest challenge might be identifying an appropriate audience for feedback or
deciding how to parse the presentation of data and methods. As with designing research questions, feedback from both biophysical scientists and critical
social scientists is essential and best achieved by guiding readers to the areas
most in need of their expertise (e.g., methods, theoretical framework, etc.).
Whenever possible, bring these people into the same room. Positive feedback
attests to the rigor of the scholarship in areas with which other committee
members are less familiar. Fundamental disagreements (e.g., around the ways
society-nature linkages are theorized) are also a learning process for disciplinary members of committees. Take advantage of the rare occasions an entire
committee is in the room together and ask questions that encourage them to
engage with each other (this process is also very important during research
design).
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Increasingly graduate students are producing article-based dissertations. In
this model, CPG students can target the growing number of journals which
accept cross-disciplinary work. When uncertain about whether a particular
journal is open to publishing CPG research, write to the editor, ask colleagues
who have experience with the journal, or look into where more advanced
CPG scholars have been publishing integrative work. Focused articles on a
subset of the research can also highlight the strength of a specific dataset in
disciplinary terms. Building distinct voices for divergent disciplinary audiences and growing distinct intellectual communities (e.g., within both agronomy and critical agrarian studies) is a slow process that progresses in fits and
starts. Doing so can allow researchers to channel different dimensions of intellectual and political projects at different moments, while still engaging in
cohesive CPG work through the dissertation or broader body of research.
Identifying other graduate students working at this interface for reciprocal
feedback and support is invaluable. With little pre-existing infrastructure, this
means building it from the ground up. Organizing conference sessions, particularly if the call is shared widely, can bring together graduate students from
different institutions. Try tacking on mini-conferences and workshops to
existing conferences, including the AAGs, DOPE, 4S, and AGU conferences,5
all of which have relevance for the CPG community. Our group specifically
leveraged time prior to DOPE and AAG conferences to convene focused sessions on CPG scholarship. Of course feedback isn’t just restricted to academic
circles. Learning to link our research with diverse audiences has built our
capacity to establish collaborations with non-academics bridging biophysical
and socio-political fields. Ideally CPG can foster reciprocal relationships in
which non-academic communities are a key partner throughout the research
process.
To summarize, when in the writing phase and working toward publications, we suggest:
• Considering whether a book model dissertation or an article format will
better support your specific goals for synthesis and eventual integration;
• Giving your written work—or portions of it—to both social and biophysical scientists;
• Developing disciplinary voices for different fields that will allow you to
publish articles in a broad set of journals, not just interdisciplinary ones;
and
• Finding peers who work across similar disciplinary and methodological
boundaries, whether at your home institution, at conferences, or beyond.
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Concluding Thoughts on the Power of the Cohort
and the Long-Term View
While this chapter has emphasized spaces for graduate student agency, it is
worth recognizing that many of the barriers to CPG are beyond graduate
student control and could be ameliorated by institutional shifts (Pain 2014;
Mountz et al. 2015; Meyerhoff et al. 2011). Lack of access to secure funding,
rigid institutional and advising arrangements, and minimal contact with CPG
students or experts have impeded full engagement with CPG for many of us
at different points in the process of obtaining our degrees—as have norms
about what constitutes accepted practice within the academy and what does
not. However, while not all the institutional barriers to a CPG dissertation are
readily surmountable, we have found that a long-term view and supportive
collaborative relationships are most important in helping to ameliorate them.
We often remind ourselves that not all aspects of our expertise must be fully
achieved in graduate school and that not all components of our ideal project
must be completed independently. Graduate school is an opportunity to
develop the core competencies that will facilitate a future career in CPG. Even
gaining basic conversancy can be an important step in identifying future
research directions or in piquing the interest and potential support of future
research collaborators. Similarly, our own convergence and shared work as
scholars has been a keystone of our graduate experience. Our cohort, initiated
as a simple pre-conference workshop, continues to deepen our intellectual
connections more than a year later. Gaining guidance from senior scholars
and developing a peer group emboldens graduate students to engage CPG
research agendas at their home institutions and provides invaluable professional development and networks.
We are thrilled to be part of the handbook and among the growing number
of scholars embarking on the intellectual journey of CPG research. We hope
these reflections may help others to proactively layout a successful CPG path
both by navigating their own institutions and forging connections beyond.
CPG scholarship is an ongoing intellectual odyssey, but it need not be a solo
voyage, and we look forward to growing and strengthening this community.

Notes
1. The milestones we identify are not distinct moments in time, and each may
also differ in specifics (and/or order of completion) across different institutions, degree programs, and individuals.
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2. Our workshop had graduate students with different pre-existing skill sets and
forms of expertise and drawing from diverse departments and programs,
including Urban Studies and Planning, Geography, Environmental Studies,
Horticultural Science, and interdisciplinary programs in Environment and
Society.
3. For example, despite tremendous growth in agroecological science and food
and agricultural social movements over the past several decades, research
funded by the USDA continues to overwhelmingly fund traditional agronomic
research organized around a productivist ideal (DeLonge et al. 2016).
4. More-than-human geography is an approach that decenters human agency by
foregrounding the dynamic influence of nonhumans; it challenges the divide
between social and natural, instead seeing the world as emergent and co-produced through webs of relation (Whatmore 2002; Braun 2008; Panelli 2010;
Robbins and Marks 2010; Tsing 2014).
5. These are a few potential conferences that other CPG scholars are especially
likely to attend and include annual meetings of the American Association of
Geographers (AAGs), Dimensions of Political Ecology (DOPE), Society for
the Social Studies of Science (4S), and the American Geophysical Union
(AGU). CPG scholars participate in a broad array of meetings and conferences;
these four have been useful to us in building research connections.
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