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This work was completed on the Scripps Institution of Oceanography campus, University
of California San Diego.

The university was built on the unceded territory of the Kumeyaay Nation. Today, the
Kumeyaay people continue to maintain their political sovereignty and cultural traditions as
vital members of the San Diego Community. We acknowledge their tremendous
contributions to our region and thank them for their stewardship.

The Intertribal Resource Center is working with Kumeyaay community members and the campus
community to create an official statement for UC San Diego. The above statement is a temporary

draft used by the Intertribal Resource Center as of June 2021.

Abstract

In the field of climate change adaptation and mitigation studies, as in many other areas of
Western science, there has often been a tendency to overlook and exclude marginalized
populations in the course of scientific research (Forman and Pellow 2019). This can lead to
incomplete knowledge and flawed solutions to complex problems such as climate change, which
requires an understanding of the interconnectedness of ecology and society (Lubchenco et al.
2016). Close partnership with communities and resource user groups can expose those
inaccuracies and enable better adaptation and mitigation strategies (Miller 2018; Mitchell 2020).
A diversity of perspectives leads to a diversity of solutions (Redmond 2014), a critical tool in
adapting to climate change. The purpose of this capstone project is to encourage researchers to
develop a holistic perspective of the problem of climate change and give them the tools to
incorporate community knowledge into their research and proposed solutions in an equitable
manner. The end result, a training for researchers on engaging in equitable, collaborative work

with communities, can be found here: https://humanecology.ucsd.edu/cooperative-research-for-

climate-resilience/. There is no similar training at Scripps Institution of Oceanography, and will

be implemented by the faculty working group “Connecting Scripps to Communities.”


https://humanecology.ucsd.edu/cooperative-research-for-climate-resilience/
https://humanecology.ucsd.edu/cooperative-research-for-climate-resilience/

Introduction

What makes research good?

Whatever answer comes to mind is influenced by a range of factors- the definition of
‘research,’ the definition of ‘good,” who research is good for, what research is good for, etc. It is
therefore very difficult to establish one baseline of how research ought to be conducted.
Definitions and valuations may be shaped by privilege and bias, which are carried by researchers
through their work as well as their lives.

In the field of climate change adaptation and mitigation studies, as in many other areas of
Western science, there has often been a tendency to overlook and exclude marginalized
populations in the course of scientific research (Forman and Pellow 2019). However, this narrow
approach to science results in inequitable studies and results as well as limited outcomes.
Considering many perspectives and conducting research in a cooperative manner results in more
resilient, adaptable systems and builds relationships of trust and respect which are more
conducive to future research and adaptation (Redmond 2014). Acknowledging the
interconnectedness of ecology and society (Lubchenco et al. 2016) and a variety of ways of
thinking about nature (Pierotti and Wildcat 2000) as a starting place for climate change
adaptation science will lead to more holistic, adaptive, resilient solutions (Hosen et al. 2020).

Utilization of cooperative/collaborative research practices is not new. In the 1980s and
1990s, academic emphasis on knowledge transfer began to shift from a Transfer of Technology
(TOT) model of knowledge flowing from researchers to communities to a more nuanced
exchange and focus on Local People’s Knowledge (LPK) and Indigenous Technical Knowledge
(ITK), though it is by no means a universal practice (Warburton 1999). As the emphasis on
technical knowledge has waned and emphasis on knowledge of systems and interconnections has
grown, the idea of Local People’s Knowledge (LPK) has become Traditional Ecological
Knowledge (TEK), sometimes conflated with ITK (Wildcat 2000). Sources of community
knowledge range from professionals in particular fields such as farming (Warburton 1999) to
practitioners of traditional fishing techniques (Aswani 2004).

For the purpose of this project, the definition of ‘community’ is purposely broad; it
includes user groups of a resource under study, residents of a studied region, and groups
particularly impacted by a study or the impacts of a studied phenomenon. Examples of

communities include youth who experience disproportionate impacts of climate change



compared to older generations, coastal residents who face land loss and the onset of extreme
weather events due to climate change and sea level rise, and Indigenous peoples whose land,
traditions, and history is threatened by climate change and sea level rise.

The goal of this project is to encourage researchers to develop a holistic perspective of
the problem of climate change and give them the tools to incorporate community knowledge into
their research and proposed solutions in an equitable manner. To achieve this, a training was
built for a target audience of geoscientists covering what collaborative research is, why it is
important, and how (broadly) to conduct collaborative research. There are five modules
including training videos and hypothetical scenarios, as well as a self-assessment at the
beginning of the training and the end. The full training can be accessed here:

https://humanecology.ucsd.edu/cooperative-research-for-climate-resilience/. The training will be

implemented by the author during their tenure at Scripps Institution of Oceanography (SIO), as
well as by the Faculty Working Group “Connecting Scripps to Communities” in the future.
There is no comparable training currently available at SIO, but trainings of this sort have been

shown to increase the efficacy of community partnerships (Konig 2015).

Methodology
The training was created with the assistance of academic researchers, community

engagement professionals, and climate change mitigation activists. The process went as follows:
1. Review literature relating to the co-production of knowledge, community-assisted
science, and specifically climate change adaptation/mitigation projects done in concert
with communities impacted by climate change.
2. Summarize and distill best practices and questions to be asked before embarking on a
project.
3. Conduct interviews with researchers and community members.
4. Construct written training materials.
5. Construct training videos from recorded interviews.
6. Review common themes, determine training takeaways and next steps.
The most critical step was to conduct the interviews, which are discussed in detail below.
Designing the hypothetical scenarios consisted of finding commonalities between research

projects and synthesizing scenarios based on various academic articles, as well as the personal


https://humanecology.ucsd.edu/cooperative-research-for-climate-resilience/

experience of the author and interviewees. The terms to know sheet is essentially a list of terms
used when designing the training which are not common knowledge in the STEM field, and the
discussion and reflection questions are built on discussions between the author and interviewees

as well as the members of the Human Ecology lab at the University of California San Diego.

Discussion

After this training, researchers will be able to recognize biases and power dynamics in
research, articulate coherent vision for cooperative research, and initiate or improve their own
community relationships for effective and mutually beneficial research practices. Takeaways for
participants in this training should be: The importance of respecting community knowledge, how
to be mindful of power differentials and why it matters who has privilege and power in the
research relationship, and most importantly that doing cooperative research is an ongoing

learning process- it is critical to reflect and seek feedback in each step of research.

In the view of the author, the key component of the training is the interviews with
researchers and community organization representatives. The lived experience of cooperative
research professionals is invaluable to the training and serves as a repository of knowledge for
training participants to draw from. Discussion with these professionals ranged from the theory of
cooperative research to why it is important to engage communities to practical recommendations
for how to do so. Though the interviewees came from a variety of backgrounds, three common
themes emerged from each interview: how important it is to listen to community members, to
respect a diversity of perspectives, and absolutely crucially: to take action based on the
information provided by research partners. Creating solutions to ongoing issues like climate
change requires listening to the voices of community members, of people in different disciplines,
and those whose knowledge is not confined by the bounds of Western science. Respecting voices
from outside of academia, taking their knowledge seriously, and finally taking action to
incorporate those insights and community needs into research and solutions throughout the
process of planning the study, conducting it, and implementing the results (Aarons 2021,
Navarro 2021, Rivera-Collazo 2021).



The theory of cooperative research is fundamentally that Universities and Western higher
education institutions are not the only sources of knowledge. There are many systems of
observing and understanding the natural world and humanity’s role in it, and each has a role to
play in combating climate change and other threats to humans and nature. Including a variety of
voices in the research process will lead to a variety of solutions, some more creative and realistic
than could be achieved with limited perspectives of those who have not been “on the ground”
dealing with the realities of climate change (Capretz 2021). That is the why of including

community voices- more equitable and practical solutions are borne of collaboration.

Research practices in the geosciences broadly and in climate change and adaptation
studies specifically have three main areas for improvement as identified by the interviewees.
First, extractive models of research where researchers come to a place or a people and take
information or materials and then leave, providing no benefit from the study to its participants or
benefactors (Aarons 2021, Navarro 2021, Rivera-Collazo 2021). Next, the lack of institutional
support and funding for collaborative practices, which disincentivizes researchers from working
across disciplines or with communities to reach the best solutions (Aarons 2021, Capretz 2021,
Watson 2021). Finally, researchers with savior complexes or neocolonial mindsets, who see
problems in places or communities they are not associated with as being in need of an academic
professional to supersede local knowledge (Navarro 2021, Rivera-Collazo 2021). These research
practices can lead to solutions which are not practicable or relevant to communities who are
threatened by climate change. As Dr. Isabel Rivera-Collazo put it in an interview conducted

during this capstone project,

“The decision-making that involves mitigation of climate impacts for
development or changes or decisions regarding the land have traditionally ignored these
communities and have not recognized the power that they have over the ancestry of their
own lands and their own spaces. And by excluding them and systematically ignoring their
perspectives, their voices, their experiences, their knowledge, we are systematically
eliminating cultural diversity, we are systematically eliminating what makes those places
rich and the history of human relationships with the land.” (Rivera-Collazo 2021).

Finally, the interviewees discussed how to include community voices in an equitable
manner. Three main points emerged during this stage of the interviews: The importance of

listening to community voices, respecting sources of community knowledge, and acting on the



information and desires shared. Most successful studies from the literature review stage held to
these principles, as well: for example, Aswani (2004, 2013) has over ten years of partnership
with the community of the Roviana Lagoon where his research is based. He also works in
partnership with local fishers to answer research questions which benefit the community (Aswani
et al, 2004). There are several other scientists and community organizations engaged in
Participatory Action Research (PAR) and other kinds of lateral learning in partnership with
communities. Locally, these include the Global Action Research Center, Groundworks San
Diego,

The moderated training itself runs as follows:

1. Participants and facilitator(s) introduce themselves and facilitator(s) set the discussion
guidelines for the day.

2. Participants fill out a brief self-assessment.

3. Participants and facilitators discuss “Terms to Know” handout to establish baseline for
the day’s discussions.

4. In groups of 3-4, participants complete “Privilege for Sale” exercise

5. 15 minute break.

6. Participants as a full group watch training video #1 and individually read hypothetical #1,
full group discussion.

7. Participants as a full group watch training video #2 and individually read hypothetical #2;
full group discussion.

8. Participants as a full group watch training video #3 and individually read hypothetical #3;
full group discussion.

9. Participants individually fill out reflection sheets.

10. Conclusion.

11. Follow-up information including video #4 and video #5 is sent to training participants

one week after the training session.

The self-guided training differs mainly in that there is no discussion component but instead
reflection questions. The full training including the syllabi, videos, and further reading



recommendations can be found here: https://humanecology.ucsd.edu/cooperative-research-for-

climate-resilience/

Next Steps
The process of cooperative research is ongoing. It should be understood that this training

is merely a starting point for Scripps researchers (and others who access the materials online).
Asking questions of colleagues and community partners, as well as interrogating one’s own
research practices is essential in continually improving the quality of research done in
partnership with communities.

Drawing on the knowledge of communities- those who use and understand a resource,
those who have considered the problem of access to resources and knowledge in the past- will
enable better adaptation to the problems of the future. Going forward, work done to mitigate
damage from climate change must center on the communities who will be most impacted by
climate change. However, it is not enough to simply draw on community resources. Something
must be given in return; what should be given ought to be determined between the researcher or
research team and their partners in the community. Good research, after all, is research that
serves its purpose. And what more urgent purpose can be imagined in the present day than

addressing the climate crisis and systemic inequalities it highlights?

With thanks to

Interviewees:
Dr. Sarah Aarons, Nicole Capretz, Dr. Alison Cawood, Dr. Julie Maldonado, Dr. Mike
Navarro, Allie Sifrit, Dr. Isabel Rivera-Collazo, Paul Watson

Capstone Committee:
Dr. Isabel Rivera-Collazo, Dr. Cheryl Peach, Dr. Tarik Benmarhnia

And those who have been exceptionally generous with their time:
Alison Rowe, Adi Khen, Elizabeth Bullard, Dr. Nan Renner, Dr. Jane Teranes, Dr. Fonna
Forman, Dr. Heather Pines, Dr. Julie Kalansky, Danielle Furuichi, Emi Koch, Dr. Paige

Fischer, and the members of the UCSD Human Ecology Lab: Amanda, Briana,


https://humanecology.ucsd.edu/cooperative-research-for-climate-resilience/
https://humanecology.ucsd.edu/cooperative-research-for-climate-resilience/

Christopher, Elyse, Eric, Hector, Javier, Jordan, Katrina, Mariela, Margie, Mariela,

Marisol, Simona, and especially Margaret, for her help with the webpage.

References

Aarons, Sarah. (2021). Personal Communication; Interview.

Acabado, Stephen & Marlon Martin. (2020). Decolonizing the past, empowering the future:
Community-led heritage conservation in Ifugao, Philippines, Journal of Community
Archaeology & Heritage, DOI: 10.1080/20518196.2020.1767383

Aswani, Shankar. Georgina G. Gurney, Sara Mulville, Jaime Matera, Michael Gurven. (2013). Insights
from experimental economics on local cooperation in a small-scale fishery management system.
Global Environmental Change. Volume 23, Issue 6. Pages 1402-1409.
https://doi.org/10.1016/j.gloenvcha.2013.08.003.

Aswani, S. & Hamilton, R. (2004). Integrating indigenous ecological knowledge and customary sea

tenure with marine and social science for conservation of bumphead parrotfish (Bolbometopon
muricatum) in the Roviana Lagoon, Solomon Islands. Environmental Conservation, 31(1), 69-
83. Retrieved May 19, 2021, from http://www.jstor.org/stable/44520734

Balvanera, Patricia. Rafael Calderon-Contreras, Antonio J Castro, Maria R Felipe-Lucia, llse R
Geijzendorffer, Sander Jacobs, Berta Martin-Lépez, Ugo Arbieu, Chinwe Ifejika Speranza,
Bruno Locatelli, Natalia Pérez Harguindeguy, llse Ruiz Mercado, Marja J Spierenburg, Améline
Vallet, Laura Lynes, Lindsey Gillson. (2017). Interconnected place-based social-ecological
research can inform global sustainability. Current Opinion in Environmental Sustainability.
Volume 29, Pages 1-7, ISSN 1877-3435. https://doi.org/10.1016/j.cosust.2017.09.005.

Bansal, S., Mahendiratta, S., Kumar, S., Sarma, P., Prakash, A., & Medhi, B. (2019). Collaborative

research in modern era: Need and challenges. Indian journal of pharmacology, 51(3), 137-139.
https://doi.org/10.4103/ijp.1JP_394 19

Bensimon, Estela. (2019). What First-Generation Equity Professionals Need to Learn.
https://www.sbctc.edu/resources/documents/colleges-staff/programs-services/student-success-
center/student-success-resource-center/student-success-institutes/fall-2019/keynote-presentation-

estela-bensimon.pdf


https://doi.org/10.1016/j.gloenvcha.2013.08.003
https://doi.org/10.1016/j.cosust.2017.09.005

Canning, E. A., Muenks, K., Green, D. J., & Murphy, M. C. (2019). STEM faculty who believe ability is
fixed have larger racial achievement gaps and inspire less student motivation in their classes.
Science Advances, 5(2), eaau4734. https://doi.org/10.1126/sciadv.aau4734

Capretz, Nicole. (2021). Personal Communication; Interview.

Cawood, Alison. (2021). Personal Communication; Interview.

Chief, K., Daigle, J. J., Lynn, K., & Hyte, K. P. (2014). Indigenous Experiences in the U.S. with Climate
Change and Environmental Stewardship in the Anthropocene. 161-176.
http://www.fs.fed.us/rm/pubs/rmrs_pQ071.html

Dancy, M., Rainey, K., Stearns, E., Mickelson, R., & Moller, S. (2020). Undergraduates’ awareness of
White and male privilege in STEM. International Journal of STEM Education, 7(1), 52.
https://doi.org/10.1186/s40594-020-00250-3

Derickson, Kate. (2019). Healthy Community-University Partnerships. The Create Initiative.
https://create.umn.edu/tag/extractive-research/

Elam, J. Daniel. (2017). Anticolonialism. Global South Studies: A Collective Publication with The
Global South. https://globalsouthstudies.as.virginia.edu/key-concepts/anticolonialism.

Elam, J. Daniel. (2019). Postcolonial Theory.

https://www.oxfordbibliographies.com/view/document/obo-9780190221911/obo-
9780190221911-0069.xml

Forman, Fonna and David Pellow. (2019). Humans, Nature, and the Quest for Climate Justice. Edited
by Veerabhadran Ramanathan. Bending the Curve: Climate Change Solutions. Pp2.1-2.52.

Hosen N, Nakamura H, Hamzah A. Adaptation to Climate Change: Does Traditional Ecological
Knowledge Hold the Key? Sustainability. 2020; 12(2):676. https://doi.org/10.3390/su12020676

Jull, J., Giles, A. & Graham, I.D. (2017). Community-based participatory research and integrated
knowledge translation: advancing the co-creation of knowledge. Implementation Sci 12, 150.
https://doi.org/10.1186/s13012-017-0696-3

Kimmerer, R. W. (2002). Weaving traditional ecological knowledge into biological education: A call to
action. BioScience, 52(5), 432-438. https://doi.org/10.1641/0006-
3568(2002)052[0432:WTEKIB]2.0.CO;2

Konig, Ariane. (2015). Towards systemic change: on the co-creation and evaluation of a study

programme in transformative sustainability science with stakeholders in Luxembourg. Current


https://globalsouthstudies.as.virginia.edu/key-concepts/anticolonialism
https://doi.org/10.1641/0006-3568(2002)052%5b0432:WTEKIB%5d2.0.CO;2
https://doi.org/10.1641/0006-3568(2002)052%5b0432:WTEKIB%5d2.0.CO;2

Opinion in Environmental Sustainability, Volume 16, Pages 89-98. ISSN 1877-3435.
https://doi.org/10.1016/j.cosust.2015.08.006.

Lubchenco J, Cerny-Chipman EB, Reimer JN, Levin SA. (2016). The right incentives enable ocean
sustainability successes and provide hope for the future. Proc Natl Acad Sci U S A.
113(51):14507-14514. doi: 10.1073/pnas.1604982113. Epub 2016 Dec 2. PMID: 27911770.

Maldonado, Julie. (2021). Personal Communication; Interview.

Mauser, Wolfram. Gernot Klepper, Martin Rice, Bettina Susanne Schmalzbauer, Heide Hackmann, Rik
Leemans, Howard Moore. (2013). Transdisciplinary global change research: the co-creation of
knowledge for sustainability. Current Opinion in Environmental Sustainability, Volume 5, Issues
3-4, Pages 420-431. ISSN 1877-3435. https://doi.org/10.1016/j.cosust.2013.07.001.

Miller, Kelsey. (2018). Using Large-Area Imaging to Assess Intertidal Biological Response to Changing
Oceanographic Conditions in Partnership with the Tolowa Dee-Ni’ Nation. UC San Diego:
Center for Marine Biodiversity and Conservation. Retrieved from

https://escholarship.org/uc/item/6128z27n

Mitchell, Sherri. Indigenous Prophecy and Mother Earth. Edited by Ayana Elizabeth Johnson and
Katharene K. Wilkinson. All We Can Save. pp. 16-28.

National Science Foundation, National Center for Science and Engineering Statistics (2019). Women,
minorities, and persons with disabilities in science and engineering: 2019, (pp. 19-304).

Alexandria: Special Report NSF Available at https://www.nsf.gov/statistics/wmpd.

Navarro, Michael. (2021). Personal Communication; Interview.

Oteros-Rozas, E., Martin-Lépez, B., Daw, T., Bohensky, E., Butler, J., Hill, R., . .. Vilardy, S. (2015).
Participatory scenario planning in place-based social-ecological research: Insights and
experiences from 23 case studies. Ecology and Society, 20(4).
http://www.jstor.org/stable/26270296

Pierotti, R. and Wildcat, D. (2000). Traditional Ecological Knowledge: the Third Alternative
(Commentary). Ecological Applications, 10: 1333-1340. https://doi.org/10.1890/1051-
0761(2000)010[1333:TEKTTA]2.0.CO;2

Redmond, Kendra. (2014). Why Is Diversity Important for Science? Society of Physics Students.
https://www.spsnational.org/the-sps-observer/fall/2014/why-diversity-important-science

Rivera-Collazo, Isabel. (2021). Personal Communication; Interview.

Sifrit, Allie. (2021). Personal Communication; Interview.


https://escholarship.org/uc/item/6128z27n
https://www.nsf.gov/statistics/wmpd

Smyth, Wendy and Lindsey Schneider. “Indigenous Knowledge Systems and Environmental Justice.”
Environmental Justice: Intersections of Nature and Society. Colorado State University. Virtual. 9
February 2021. Presentation.

Tremblay, MC., Martin, D.H., McComber, A.M. et al. (2018). Understanding community-based
participatory research through a social movement framework: a case study of the Kahnawake
Schools Diabetes Prevention Project. BMC Public Health 18, 487.
https://doi.org/10.1186/s12889-018-5412-y

University of Southern California Center for Urban Education. (2021). Equity-mindedness.
https://cue.usc.edu/about/equity/equity-mindedness/

Warburton, H., & Martin, A. (1999). Local People’s Knowledge In Natural Resources Research. Socio-
economic Methodologies for Natural Resources Research. Chatham, UK: Natural Resources
Institute.

Watson, Paul. (2021). Personal Communication; Interview.

Whyte, Kyle Powys. (2013). On the role of traditional ecological knowledge as a collaborative concept:
a philosophical study. Ecological Processes, 2: 7.
https://ecologicalprocesses.springeropen.com/articles/10.1186/2192-1709-2-7

Yamahata, Yatana. (2019). Decolonising World Politics: Anti-Colonial Movements Beyond the Nation-
State. https://www.e-ir.info/2019/12/15/decolonising-world-politics-anti-colonial-movements-

beyond-the-nation-state/


https://ecologicalprocesses.springeropen.com/articles/10.1186/2192-1709-2-7



