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The Kake Climate Partnership:
Implementing a knowledge
co-production framework to
provide climate services in
Southeast Alaska

Elizabeth Figus'*, Burt Ki'yee Jackson? and Sarah F. Trainor*

!Alaska Center for Climate Assessment and Policy, International Arctic Research Center, University
of Alaska Fairbanks, Fairbanks, AK, United States, 2Department of Natural Resources, Organized
Village of Kake, Kake, AK, United States

This paper provides a case study analysis of knowledge co-production with
an Indigenous community and Tribe in Southeast Alaska. The 24-month study
provided climate services and information in support of climate adaptation
and mitigation with community identified priorities of food sovereignty
and food security. Our objectives are to (1) describe an application of a
theoretical framework that is specific to co-production among Indigenous and
non-Indigenous partners, and (2) reflect on the ways in which this application
supports relevance and use of climate services in an Indigenous community.
Methods included text analysis of written research logs, review of monthly
project briefings and structured discussions among a diverse author team.
We found that co-production can be used to explicitly define a collective
vision among partners that is a transformative way of doing applied climate
and environmental science. As such, the role of the university researcher
shifted from focusing on personal research interests to a focus on supporting
local needs and priorities. When the climate services process is centered
on Tribal and community priorities and locally identified science needs, the
climate science aspect becomes just one element in the implementation of
a larger local vision and goals. Challenges our team encountered during the
study were related to logistics, communication, juggling priorities of multiple
partners, capacity, and conducting community-based research during a global
pandemic. We recommend that future efforts to co-produce climate services
through research, adaptation planning, and mitigation be institutionalized and
maintained over decadal, not annual, timescales.

KEYWORDS

co-production, Southeast Alaska, research partnerships, Indigenous Knowledge,
Traditional Knowledge, learning network, climate services, climate change

Introduction

The field of climate services emerged to better equip decision-makers
with tools to manage the risks and opportunities arising from climate
variability and climate change (National Research Council, 2001; Solomon
et al, 2009; Hewitt et al, 2012; Brasseur and Gallardo, 2016; Daly
and  Dilling, 2019). Climate services are science approaches that focus
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FIGURE 5

Six clusters of codes based on similarity of words coded among them. The six clusters represent five meaningful groupings in the context of the
Kake Climate Partnership project activities during this study. The clusters are displayed as branches in the above tree diagram, while the five
meaningful themes are displayed using rounded transparent boxes, numbered 1-5. Each number corresponds to a meaningful group as follows:
1. Action Circle Basics; 2. Human Interactions; 3. Field Projects; 4. Partnership Operations; and 5. Big Ideas. Colors are used to differentiate
clusters. Created by M. Rhodes-Reese in Adobe Illustrator, using NVivo software output.

Priorities

Juggling the priorities of multiple partners and multiple
projects was a challenge throughout this study. Partners had
diverse goals for how to prioritize their time and efforts.
For example, ACCAP had priorities related to attending
conferences and compiling peer-reviewed papers, while OVK,
KTC, and the City shared priorities related to balancing research
schedules with the schedules of Tribal and community events
and customary and traditional food harvests. The team also
experienced occasions of needing to shift priorities—often in
the form of slowing down field projects—to uphold elements
of “Trust & Respect”, “Empowerment”, “Decolonization”,
“Practice Reciprocity”, and “Sovereignty”.

Communication

Some partners preferred to communicate via email, others
via phone, and some preferred face-to-face meetings. Some
partners worked on typical weekday 9am—5pm schedules, but
most did not. Additionally, the community of Kake had limited
bandwidth capabilities for Wi-Fi and intermittent blackouts of
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cellular service during this study—as is typical of many rural
communities in Alaska.

Capacity

The Partnership experienced capacity limitations and
capacity imbalance throughout the study. The primary capacity
limitation was that only one team member had full-time work
dedicated to the Partnership.

In my role as...the one person who is full-time committed
to the Partnership, I must find balance across the three
types of interests: my boss (or the larger entity I represent in
academia), myself, and my partners. This is not an easy task,
and it is one that feels like burnout at times. Because there is
always something more that needs to be done for one of the 3
spheres.—E. Figus log notes June 2021

The primary capacity imbalances were (a) this was a university-
initiated partnership with full-time capacity coming solely from
the university partner; and (b) the university and Tribal partners
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were the most active in terms of time and funding dedicated to
the Partnership during the study period, with the City and KTC
dedicating less capacity.

I feel like a lot of this work is turning into ACCAP and OVK,
with a side of everything else. I hope that is not a weakness
that will turn into a fissure for the Partnership...-E. Figus log
notes April 2021

Global pandemic

The COVID-19 pandemic interacted with the four other
“Challenge” code themes through rapid and unexpected changes
to our research goals, project design(s), timelines, travel, and
funding structures. The pandemic exacerbated typical logistical
challenges, caused a shift in our project priorities, improved
our remote communications, and had mixed impacts on
our capacity.

Flexibility in responding to challenges

The “Flex-Pivot” code emerged inductively during the
coding process of E. Figus’ logs. ‘Flex-Pivot’ is not part of the
Ellam Yua framework and was added partway through the
coding process to highlight a need for flexibility/to pivot that was
central to the study. As it was added partway through the coding
process, ‘Flex-Pivot” is not fully represented in the final set of
codes and the absolute incidence (n = 17) of this code listed in
Table 6 is not meaningful.

The “Flex-Pivot” code content includes ways partners
pivoted in response to challenges that occurred during the study.
While not an exhaustive list of responses to challenges, the ‘Flex-
Pivot’ code sheds light on both the need for flexibility in any
co-production process, as well as ways that E. Figus and other
partners chose to pivot in response to various challenges. We
identified five themes in the ‘Flex-Pivot’ code, each of which
represents an applied example or a set of examples from the first
24 months of the Partnership (Table 7).

Use of language

In Kake, this work was defined as a ‘partnership’ because
terms like ‘co-production’ and ‘actionable science’ did not have
clear meanings in the non-academic spaces of Tribal and
community partners.

Rethink the role of scientific research and researchers

Typical academic research may include 5-10% outreach
or engagement of some kind. The Partnership work done
during this study was at minimum 50% Tribal and community
engagement, youth mentorship, and administrative support for
Tribal and community partners.

Flexibility in communication styles

Some partner entities wanted to be in constant

communication, while others preferred to communicate
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only when there were specific decisions to be made. Over
the study period, E. Figus provided monthly presentations
to one partner entity, while the other three partners chose
to receive written updates via email each month. Tailoring
communications to fit individual needs took extra time in the
beginning of the Partnership but saved time and effort once a
rhythm was established.

Flexibility in process with dedication to core principles

In the face of unexpected events, short- and medium-
term goals must shift. Major events, like a global pandemic,
or minor events, like a mechanical breakdown of a sampling
boat, can impact project timing and funding. Partners made
alterations to almost every aspect of their work over the course
of the 24-month study period, including changes to: funding
sources; the order in which partners carried out projects; who
were lead contacts from some partner entities; the way(s)
each partner chose to participate and communicate with larger
group; and the way(s) partners were able to meet with one
another. However, partners did not change the core principles
and expectations from the written and agreed upon document
created in May of 2020 (Supplementary file B). Knowing when
to be willing to flex and pivot was just as important as
understanding when to stick to core long-term goals. In this
study, having a document that clearly stipulated a shared long-
term vision and day-to-day expectations meant no partner had
to guess about whether a near-term activity was aligned with
long-term goals.

Transparency in acknowledging successes
and challenges

The Kake Climate Partnership enjoyed many successes in
the 24 months of this study. Partners were also transparent with
one another from the beginning about challenges. Through open
discussions, partners were able to identify and respond to the key
challenges presented in this paper.

Discussion

In this study, we found that creating the Declaration of
Principles and Expectations (as recommended in Naquin et al.,
2019; Supplementary file B) was key for success. By intentionally
situating the Traditional Tribal Values (CCTHITA, 2022) in
the Principles and Expectations, partners were able to use the
document as an implicit and explicit tool for decolonization
throughout their work. We also found that carrying out
regular check-ins between individual partners and as a group
was key to ensuring expectations were met over time in a
transparent fashion. It was important for partners from outside
the community to measure the time spent in Kake in weeks
or months, not days, each year. This work was also expensive,
and some costs were not possible to anticipate. While some
costs of this work were known at the beginning, such as
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TABLE 7 Example quotes from the monthly logs across the five themes that emerged from the ‘Flex-Pivot’ inductive code.

Examples of the ‘Flex-Pivot’ code across five themes

‘Flex-Pivot”  Example Quote(s) from monthly logs
theme

1 ... the jargon creates a smokescreen that does not always make sense in communities [Research Colleague pers. comms, 2020]. In the context of Kake, we have
defined ourselves as a ‘Climate Partnership’ and more generally as a ‘Research Partnership’ rooted in climate and environmental projects—September 2020

2 ... Ithink I [typically] unconsciously focus 75% [of my time] on scientific research, including [Indigenous Knowledge] as part of scientific research, with
about 25% community engagement. I have not thought about this fully yet. How much of my current [co-production] work should be scientific
research—September 2020
[Knowledge Bearer from Kake] recommend[ed] that I let my voice be quiet while doing the work to support the capacity of my research partners, my
Indigenous partners, to lead our projects in a way that satisfies their goals. So, I can run around and get project materials and help design methods for water
sampling, but I need to step aside and back when it comes to leadership and big decisions, as well as how we present our work to the outside—September
2020

3 It feels like a huge weight has been lifted. I felt uncomfortable with worry for a week, but I am glad I simply thanked the [partner] for their time and got off
their call. They are happy with the Partnership (or at least not disappointed) and just [did not] want me [presenting at] their monthly meetings—January
2021

4 Every few days, I have drafted a new potential sampling schedule, just in case things are ready to go. But no sampling took place. .. due to [boat] mechanical
and COVID issues... COVID is spreading in Kake. We had a plan to get calibrations completed and potentially two sampling events completed, but one of
our lead samplers is hunkering down due to a positive case of COVID in the family, and the case count in Kake continues to rise. Another ‘hurry up and
wait’ week for ocean monitoring, while we deal with the stress and worry of everyone’s safety—August 2020
The [Declaration of Principles and Expectations] has become part of everything that we do, and it is the strongest glue holding us all together throughout this
pandemic. The [Declaration of Principles and Expectations] is a work product, a deliverable in itself because it reciprocally defines us as we define it... The
[Declaration of Principles and Expectations] is meant to be our application of the [co-production] model [from Ellam Yua et al. (2022)]. The [Declaration of
Principles and Expectations] ensures that we are all at the Kake Climate Partnership ‘table’ for the same reasons. We all understand that this partnership is
much bigger and more meaningful than any of the individual pieces or people involved. We agree explicitly to uphold the principles of the [Declaration of
Principles and Expectations] in all that we do—November 2020

5 I [am] struck by how quickly 12 months has gone by... We have had great success, but also great challenges and potentially upcoming failure...I am losing
faith in the idea that meaningful [co-production], partnership work can be conducted in a 24-month window. Certainly, it could not be done in 12
months—QOctober 2020
During the last week of February, I was informed by [university funding staff] that paying for Covid testing prior to and during travel to Kake will not be an
allowable expense’ on the [Federal] grant [we are using to cover my travel]. My travel plan was not reviewed by anyone other than [my supervisor], to my
knowledge. This trip planning is very different from the trip in October. I made an appointment at [the regional Tribal health consortium] in Juneau for a
pre-departure test and prepaid the $145 charges. I wonder if there is a more flexible fund that we can pull money from to pay this cost—February 2021
There are many different balls in the air that require my attention at the moment. .. This is the month where [co-production] turns into [a] choice of who
gets the money from the emptying pot—January 2021
A nice outcome of this month (and the trip to Kake) was that I walked away with confidence that our partners want to carry on past November 2021, so we
have a bit more time to complete our goals together—March 2021
OVK and everyone in Kake have adeptly and gracefully molded the [Kake Climate Partnership] into their other ongoing initiatives. In this way, I am
confident that [Kake Climate Partnership] has constructively contributed to long-term projects and planning in Kake in a positive way. But I do hope we can

find a way to make this a more lasting program—October 2021

The numbers 1-5 in the table correspond to five types of ‘Flex-Pivot’ themes as follows: 1. Use of language; 2. Rethink the role of scientific research and researchers; 3. Flexibility in
communication styles; 4. Flexibility in process with dedication to core principles; and 5. Transparency in acknowledging successes and challenges.

travel for in-person meetings, many other costs could not Our inductive ‘Flex-Pivot' code demonstrates the importance
be foreseen, for example, costs of projects or field research of adaptability in implementing Ellam Yua co-production. We
that were only developed after the Partnership was formed. also found that this type of co-production work takes much
Funding uncertainties were exacerbated in our study by the more than 24 months of time. While individual projects can be
COVID-19 pandemic. Flexibility was key for all partners—for designed, implemented, and completed over shorter timescales
everything from defining research objectives to managing time. (e.g., a few months), the process of building any meaningful
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partnership takes years, and may be expected by a community
to last much longer.

The Kake Climate Partnership used many of the elements of
co-production during this study, but did not employ a ‘wholly’
co-productive approach as described in Yua et al. (2022):

The use of some of the conceptual tools of co-production
should not be—though increasingly is—confused with
employing a wholly co-productive approach. That is not to say
that we discourage the use of a subset of the conceptual tools
presented here, but rather that a true CPK [co-production
of knowledge] approach requires equity through the entire
research process, from the very beginning. Additionally, it
is far more important to do co-production than it is to talk
about it or label things as it (p. 27).

We found that in the 24-month period of this study, it was not
feasible to fulfill the elements of ‘Review Results” or ‘Information
Analysis’ in a meaningful way. Similarly, many elements were
less prominent than they might be over a longer time period.
‘Decolonization’ was a shared goal among partners but was not
commonly identified in coding. Kake Climate Partnership field
projects included both Western science (e.g., ocean monitoring)
and Indigenous Knowledge (e.g., Talking Circle Evaluation), but
during the 24 months of the study, partners did not achieve
the bringing together of two different ‘Knowledge Systems’ as
described by Yua et al. (2022) (Table 8) in a concrete way.
Partners engaged in actions for the elements ‘Trust &
Respect’ and ‘Practice Reciprocity, but in just 24 months of
time and starting from scratch (no prior relationship between
ACCAP and the other partners), partners did not completely
fulfill these elements (Table 8). Partners seeded strong roots for
the less prominent elements to be fulfilled in the future, but
these less prominent elements would likely require more than
24 months of time to fulfill in any co-production partnership.

Geographical context of Kake

Delivering salient climate services hinges on understanding
and responding to specific characteristics of user needs,
including local knowledge and geographic context (McNie,
2013; Clifford et al., 2020). The Partnership research priorities
were community-driven and field research was grounded in
the landscape, geography, and Tribal context of the Kake
Community Use Area. While Ellam Yua co-production may be
applied in many different regions, there may be features of the
Partnership that are unique to its geographic context.

The work presented in this paper is based around four
entities cooperating to come up with a group plan to best study
climate change impacts and plan for adaptation throughout the
Kake Community Use Area (Figure 2). The food sovereignty
and food security project priorities in Kake may or may
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not align with those of other regions, and financial spending
in Kake may not align with costs in other regions. Kake
is also a community where the leadership entities have a
strong track record of working together for the betterment
of their community (See text footnote 1). Not every Alaska
Native community has cooperation between the municipal
government, Tribal corporation, and Federally recognized
Tribe. In communities that lack this level of coordination, the
complex, tripartite, colonial-imposed system of governance in
Alaska Native communities (Carlo, 2020) can create obstacles to
climate adaptation.

We found that the Ellam Yua co-production framework
developed for use in the Arctic was applicable in Kake,
even though Kake is not located in the Arctic. We expect
Ellam Yua co-production could be useful for other research
partnerships among Indigenous and non-Indigenous entities,
regardless of geographic context. Similarly, some characteristics
of Kake’s geographic context may be relevant in other settings.
For example, non-Indigenous academic researchers seeking
to partner with Indigenous Tribes and/or rural or remote
communities in other regions may find some key parallels in
our descriptions of travel, time, funding, and capacity needs for
their work.

Reflections about challenges during this
study

COVID-19

Challenges related to the COVID-19 pandemic heavily
impacted this study by influencing how co-production
activities were able to take place. Interestingly, however,
while the pandemic created some challenges for day-to-day
work—especially due to limitations on in-person gatherings—
the Partnership was especially well-positioned to continue
functioning throughout the pandemic with limited risk. For
example, the COVID-19 pandemic unexpectedly improved
our team’s remote communications abilities, through increased
affordability of Wi-Fi, cellular service, and increased access
to laptops and computers purchased through Federal relief
funding. The pandemic also normalized the use of and access to
online video conferencing software? like Zoom, which made it
easier for our team to communicate with one another remotely.
This allowed our locally led ocean monitoring work to proceed
with limited interruptions. Writing about COVID-19, Marino
et al. (2020) ask researchers to, “pause and reflect on the ethics
of research in times of acute risk exposure.” Marino et al. (2020)
also correctly urge researchers to question whether their work
is “beneficial, collaborative, or necessary.” By using Ellam Yua
co-production methods—including centering local priorities,

2 E.Figus and B. Ki'yee Jackson personal observations, 2021.
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TABLE 8 Example quotes from monthly logs of elements from the Yua et al. (2022) framework that were not fully achieved (fulfilled) during this

study.

Limitations to fulfilling Ellam Yua co-production elements

Type of limitation

Example quote from monthly logs

“Trust and respect’ element

[The] biggest hurdle is trust; I like the term ‘moving at the speed of trust’ because that is what I do. . . it is a reality for myself and the
Indigenous people of Alaska and probably around the world; we cannot go into things trusting because it has just been proven, years of
oppression of our people by a system that was created not for people of color; it was created for the people of European descent; nothing
that is on the books, whether it is policy, law, whatever; that wasn’t written for people of color. We came as an afterthought. .. there is
always something else behind what is being asked us. I don’t know how to explain that, but there is always an underlying issue...I am

leery of people that want to come and help our community. Not that I'm not appreciative of their efforts; it is that we have to keep our

guard up; always, as Indigenous people. .. I think mainly it comes down to trust. It is sad that that’s always there for me, but I'm not

going to go into something without mentioning that. And I won't ever hide that from anybody. Trust is earned, and it won’t come

easy-—OVK President Joel Jackson (excerpt from log notes, October 2020)

‘Practice reciprocity’ element

What is in it for them? This is the key to the whole [co-production of knowledge] process. What purpose does it serve an over-extended

tribe and small community to get lip service and paperwork from the university? Without financial and temporal investment, the

Partnership is meaningless. When I proposed designing climate research with the aim of providing tangible benefits to Kake, our

partners at the tribe and city and corporation all said emphatically that workforce development HAD to be part of what we did. And

field work ideas came pouring out of the tribal staff and leadership. The implication from early on was that I needed to find or bring

money to the table to support those endeavors. Otherwise, what am I doing here in this ‘partnership’ space—January 2021

training, and mentoring local residents to carry out fieldwork,
and supporting the outside researcher E. Figus in coordinating
fieldwork activities from her home office—the Partnership was
able to thrive despite the pandemic.

Other challenges

We found that challenges related to ‘Logistics, ‘Priorities;
and ‘Communication’ were inevitable and likely would be
ubiquitous across any similar partnership, while challenges
related to ‘Capacity’ were contextual.

Capacity imbalance has the potential to be a positive
aspect of co-production, for example when an entity with
ample funding assists an entity with less funding capacity.
However, when a capacity imbalance is sustained throughout
a co-production partnership it has the potential to perpetuate
inequitable power differentials that impede local and tribal
sovereignty in the research.

During this study, the Partnership leaned heavily on the
efforts of a few members (including co-authors E. Figus and
B. Ki'yee Jackson) and workload was not balanced across all
four partner entities. Challenges with ‘Capacity’ were strongly
influenced by a constricted timeline and directional formation (as
interpreted from the monthly logs and reflective conversations
among co-authors).

Constricted Timeline: This paper reports experiences in the
first 24 months of the Kake Climate Partnership. While the Ellam
Yua model is nonlinear, field projects had strict linear timelines,
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and the Partnership depended on full-time work capacity from
co-author E. Figus. E. Figus’ position as a postdoctoral researcher
(and coordinator/facilitator of the Partnership) was limited to
a 36-month period, after which the future of the Partnership
was unclear.

Directional Formation: ACCAP initiated the Partnership
with the goal of attempting to carry out co-production

within a 24-month timeframe. In this approach, the work in
this study deviates from the Ellam Yua framework, which
recommends that Indigenous partners play a role in initiating
partnerships for their benefit. Some challenges faced by the
Partnership, including concerns about balanced input and
participation from all partners, stem from this one-sided
approach to forming a partnership (David-Chavez and Gavin,
2018).

The ‘Capacity’ challenges of a constricted timeline and
directional formation were specific to this project and could
be eliminated from future work through careful and deliberate
planning. If the project had been planned on a longer timeline
from the beginning (5 or more years), both types of capacity
issues could have been resolved. With a longer timeline for work,
it is likely that: (a) the Partnership would have been able to fulfill
all the Ellam Yua elements to achieve a wholly co-productive
approach (see beginning of section titled, “Discussion”); (b)
there would have been less of a focus on linear scheduling
during the first two years; and (c) there could have been
more time devoted to planning, with the opportunity to
deliberately structure balanced input and participation from
all partners.
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A note about potential limitations of this
study

While the Partnership provided tangible benefits to the
community of Kake, the constricted timeline of 24 months
and directional formation (described above) limited the ability
of partners to employ a wholly co-productive approach to
this work.

The written logbook notes and monthly update documents
were analyzed by the same individual who authored them;
however, results of the analysis were discussed by the author
team in our reflective conversations. While only two of our
four research partner entities were participants in the reflective
discussions and are co-authors on this paper, drafts and the
final version were reviewed and approved by all partner entities
prior to publication. More formal evaluation of the Partnership
that engages all project partners was ongoing at the time of this
writing and will be reported elsewhere.

Key features that made Kake Climate
Partnership climate services relevant and
useful for tribal and community partners

The field of climate services is broadly aimed at producing
climate data, information, products, or knowledge that is/are
usable in decision-making, planning, or policy (Brasseur and
Gallardo, 2016; Daly and Dilling, 2019). Co-production has
been put forward as a process that yields a greater likelihood
of usefulness and usability in climate services (Lemos and
Morehouse, 2005; Dilling and Lemos, 2011; McNie, 2013;
Kruk et al, 2017). In the Kake Climate Partnership, several
features have been significant in creating climate services
and products that are relevant and useful for the Tribe and

community partners.

Workforce development

One of the most important priorities for local members
of the Partnership during this study was building local
climate capacity through workforce development. Indigenous
communities and Tribes around the United States face barriers
to successful workforce development, including: low self-
confidence; a lack of professional role models; a paucity of
‘living wage’ job opportunities; or little room for professional
advancement (NCAI, 2020b). All these barriers commonly lead
to a ‘brain drain’ dynamic, where young people leave Indigenous
communities to look for jobs elsewhere (NCAI, 2020a,b). There
is a critical need to build capacity in the form of appropriate
education, training, and job opportunities necessary for locals
to take the lead in climate change research, adaptation planning,
and mitigation.
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We acknowledge barriers to workforce development faced
by Indigenous communities around the United States (NCAI,
2020b), while recognizing the local talents and capabilities of
people in Kake. In Kake, it is challenging to grow local research
and management programs because there is a lack of people
to fill jobs (See text footnote 1). But it is critical to create job
openings to provide for local college graduates upon completion
of their degree programs. While it is common for a university
to harness scientific expertise in a research partnership, it
is less common for university partners to seek guidance
from Indigenous experts, to trust and follow community
and Tribal lead, and center research efforts around local
workforce development. Providing local workforce development
opportunities in rural Alaska is especially relevant for the young
people (NCAT, 2020a) who will comprise the next generation of
climate change adaptation leaders.

One element in the larger local vision

We found that when the climate services process is centered
on Tribal and community priorities and locally identified science
needs, the climate science aspect becomes just one element in the
implementation of a larger local vision and goals. In contrast
to climate service models that provide downscaled scenarios to
end-users for use in planning, the Partnership started with local
needs and priorities. Projects were aimed at increasing adaptive
capacity to climate change in Kake, based on local priorities
of food security/sovereignty and data sovereignty. With an
emphasis on process, Ellam Yua co-production goes beyond
the provision of climate information by generating procedural
benefits for local partners such as local empowerment. Our case
study in Kake supports findings from Dilling et al. (2019), that
the most critical adaptation-related needs may not directly relate
to climate and instead relate to empowering communities in
the face of climate change. The Partnership did not attempt
to carry out climate services co-production as described in
Baztan et al. (2020). However, we similarly found that process-
related benefits of co-production have the potential to generate
local capacity that may be mobilized to face climate change.
Through providing workforce development opportunities in
Kake, bounded research projects contributed to strengthening
long-term local capacity for climate adaptation.

During this study, the Partnership provided climate
services and information through field project scoping, design,
implementation, and archiving of data for use by local leaders
and future generations in Kake. The Partnership provided
tangible benefits for individual residents of Kake in the form of
compensating local members of our field teams and mentoring
youth in every project. Tangible benefits for the Tribe and
community of Kake were realized by meeting local information
needs and conducting climate research to directly support
local adaptation planning, through building two local climate
monitoring programs (ocean and stream monitoring) and
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focusing on archiving the resulting data locally in Kake for
future use.

The two climate monitoring projects addressed high priority
food resource issues that were identified on both local and
regional levels. For example, the regional Central Council of the
Tlingit and Haida Tribes of Alaska Climate Change Adaptation
Plan (CCTHITA, 2019) lists salmon as a species in the category
of “very high priority” area of concern, due to, “cultural, social,
and economic value and the limited tribal control over their
adaptive capacity” (p. 25). The ocean monitoring project in
Kake collected information necessary to carry out the ‘Resilience
Strategies” for salmon stocks, listed on p. 28 of the Adaptation
Plan. Local partners led the ocean monitoring field project
during 2020 and 2021, while outside experts (including E. Figus)
provided additional capacity as needed to achieve a program that
produced data that was relevant, salient, and useful for the Tribe
and community in Kake.

Collection and storage of ocean monitoring data in Kake
laid the groundwork for local leaders to carry out successful
adaptation planning in the face of continued climate change,
specifically about the management of customary and traditional
food resources. During this study, OVK, KTC, and the City
used the data generated to educate the community about climate
impacts on customary and traditional foods (Davis, 2021). In
the future, local partners plan to use data and information from
ocean and stream monitoring to compare with regional data to
inform decisions including whether and how to: expand stream
and coastal restoration projects near Kake; introduce legislation
limiting what ships are allowed to discard or discharge into State
and Federal waters around Kake; alter storage practices at the
local dump; and shift the time and location of customary and
traditional food harvests.

Transformative climate and environmental
science

The field of climate services is increasingly focused on
holistic, integrated, and ‘next generation’ approaches (Jacobs
and Street, 2020; Irumva et al., 2021; Tudose et al., 2021),
including transdisciplinary co-production (Steynor et al., 2020).
Vogel and Bullock (2021) note that Indigenous worldviews
that “promote holistic problem-solving through social capital,
collaboration and capacity-building” lend themselves well to
climate change adaptation. In the Kake Climate Partnership,
we found that co-production can be used to explicitly define a
collective vision among partners that is a transformative way of
doing applied climate and environmental science. Partnership
members have a shared vision to deliberately shift away from
colonialism in research and resource management (Tuhiwai
Smith, 2012), and toward Tribal and local control over research
and management of resources. In line with Dilling and Lemos
(2021), we found that successful research co-production for
climate services requires a commitment on the part of outside

Frontiersin Climate

22

10.3389/fclim.2022.885494

\
2y We are all
connected

FIGURE 6

A mixture of traditional Tlingit formline drawing techniques and
European line drawing techniques to display connections in the
Kake Climate Partnership. Two hands are pictured in the figure,
holding up a rendition of a pristine natural environment pictured
inside a circle (mountains, forests, water, sun). One hand
represents Traditional Knowledge and the other represents
Western science. Both hands share a vision of a pristine
environment with clean water and healthy forests. The two
hands are coming together with a common goal to protect and
maintain that pristine natural environment through
understanding climate change and adapting to it. Each hand is
reaching out to the pristine environment, emphasizing that
partners are all connected and have a common goal of
preserving the natural environment as best we can. The phrase
underneath the hands, 'We are all connected’, communicates a
shared vision among partners that everything is
connected—partners have a shared vision of unity and common
goals for the future. The phrase, 'Kake Climate Partnership’,
forms the top of the drawing, symbolizing how it is made
possible through the two hands of Traditional Knowledge and
Western science working together. Artist credit: B. Ki'yee
Jackson; digitized by Lori Styczynski at Roy’s Embroidery, in
Juneau, Alaska.

researchers to understand what Tribal and community members
view as equitable and desirable outcomes. Creating a shared
vision makes it possible to avoid harming communities (Dilling
etal., 2019) and conduct climate research that provides tangible
benefits for Tribal and community partners. This was especially
relevant, as our study took place during the COVID-19
pandemic. Funding to accomplish the community designed and
led research during this study was leveraged from a range of
sources and multiple partners contributed funds approximately
equally (OVK and ACCAP).

The Partnership was formed as a deliberate attempt
to implement Ellam Yua co-production. Partners worked
as a team to define challenges, identify strategies, collect
data, and use findings from climate change research in
support of adaptation planning. As such, all partners were
both consumers and producers of climate information.
Figure 6 shows a visual depiction of Partnership Principles
and Expectations and connection among partners. Created
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by co-author Ki'yee Jackson, this image underscores the
significance of holistic approaches to climate adaptation.
Including artistic and culturally relevant elements in
addition to scientific elements in the delivery of climate
services constructs more enduring adaptive actions to
climate change than are otherwise possible (Benson et al,

2020).

Boundary spanning

To use climate services to support truly transformational
adaptation Boon et al. (2021) argue that climate service
providers need to widen their scope and skills. In this study,
the role of the university researcher shifted from focusing
on personal research interests to focusing on supporting local
needs and priorities. Respecting and engaging with Indigenous
methodologies necessitates focusing climate services work on
process, relationality, and service to community (Wilson,
2008). Postdoctoral researcher E. Figus from a NOAA RISA
program acted as a boundary spanner (Bednarek et al,
2018; Posner and Cvitanovic, 2019) to connect community
and Tribal leaders with capacity and support to achieve
their climate research and adaptation goals. The Partnership
team emphasized Tribal and community driven priorities
and decentered the academic university perspective. ACCAP’s
role was primarily to provide training and mentorship, while
respecting the sovereignty, intellectual property rights, and
values of Tribal and community partners. Partners in Kake
had a shared interest in collecting the scientific data that they
needed to manage the Kake Community Use Area and the
university partner mentored local partners in going after that
scientific data.

Kake Climate Partnership supports a
co-production learning network

Throughout the United States, NOAA RISA programs like
ACCAP have been designed as human learning networks,
prioritizing wide participation in learning to support
transformational climate services (Combest-Friedman et al,
2019). In learning networks, the development and application of
knowledge is multifaceted and individual team members must
play multiple roles in the climate services process (Kettle et al.,
2017). As boundary spanning organizations, the RISA programs
can serve multiple roles to link science and decision-making
in support of regional learning networks (Kettle and Trainor,
2015).

The Kake Climate Partnership was made possible in part
because of the existing local initiatives for a Tribal Conservation
District and a Guardian Watchmen Network, and by an
existing regional learning network—the Sustainable Southeast

Partnership. In turn, the work of the Partnership during this
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study was able to seed potential future learning networks,
by creating trust relationships and collecting data necessary
to support the Guardian Watchmen and Tribal Conservation
District initiatives. The first 24 months of the Partnership was
a seed for all three programs—the Kake Climate Partnership,
Guardian Watchmen, and a Tribal Conservation District—
to work together in unison, as ‘one hand helping the other’
(Figure 6). For example, developing the ocean monitoring
program provided the Tribal and community leadership in Kake
with some of the experience and capacity necessary to embark
on a Guardian Watchmen program in the future. In this way,
the Partnership became a co-produced learning network that
brought together not only climate service professionals, but
also a Tribe and community to support each other’s work and
increase potential positive impacts of climate change adaptation
planning and mitigation in the context of the local vision of
sustainability across a broad geographic and temporal scope.
Figure 7 shows actions and processes that lead to a co-produced
learning network.

Conclusions

In this paper, we have presented an instrumental case
study (Stake, 1995) analysis of a research partnership among
Indigenous and non-Indigenous partners in a rural community
in Southeast Alaska. In line with Stake (1995), our aim
was to learn about the Ellam Yua co-production process by
thoroughly understanding the particulars of the Kake Climate
Partnership. Co-authors carefully recorded and interpreted the
co-production process over 2 years in the context of a single
research program. While our aim was not to generalize about
co-production based on our single case study, we have described
the context and key features of our work that may be applicable
to other co-produced climate services programs.

Stakeholders and practitioners in Alaska are calling for
climate science that is more inclusive, transparent, collaborative,
and accessible (Knapp and Trainor, 2013). In this paper, we
have demonstrated how co-production explicitly designed
for application in partnership with Indigenous communities
is a transformative way of conducting science which holds
great promise. When projects are meaningfully co-produced
among academics, Tribes, communities, tribal corporations,
schools, and other organizations, it is possible to: focus research
and adaptation planning on topics that are most relevant for
local people (Kipp et al,, 2019); pursue multiple objectives
simultaneously® leverage funding sources and capacity
from multiple entities* and produce more usable science
(Dilling and Lemos, 2011; Lemos et al, 2012) to maximize

actionable outcomes.

3 E. Figus personal observations, 2021.
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Kake Climate Partnership
1) Form partnership among OVK and ACCAP 8) High school student mentorship
2) First joint meeting 9) Stream monitoring planning
3) Formalize partnership among 10) Traditional Knowledge interview planning
OVK, ACCAP, KTC, and the City 11) Partnership evaluation May 2021
4) First season ocean monitoring 12) Research film
5) Undergraduate mentorship 13) Undergraduate interns
6) Second joint meeting 14) Complete Second season ocean monitoring
7) Begin second season ocean monitoring
FIGURE 7

Artist credit: B. Ki'yee Jackson; digitized by M. Rhodes-Reese.

Traditional Tlingit formline drawing techniques to display actions and processes that lead to a co-production learning network. The large ovoid
in the center of the figure represents the center of the eye. The Kake Climate Partnership forms the base of this central ovoid, and acts as a seed
for the future Coastal Guardian Network (see Table 2). The Coastal Guardian Network is situated across the top of the central ovoid, as a goal for
the future. The 'TCD’ stands for the Tribal Conservation District (see Table 2), which has a root connection to the ovoid in the eye and supports
everything above it. The Kake Community Use Area is in the innermost ovoid, as the central point of all efforts. Each small ovoid with a tail on it
is unique and symbolizes a main event from the first 24 months of the Kake Climate Partnership—actions partners have taken as a team to build
the Partnership and support the long-term vision in Kake. Each small ovoid with a tail is numbered. The numbers correspond to a key
underneath the spiral that displays descriptions of each major accomplishment of the Kake Climate Partnership during the 2 years of this study.

We found co-produced climate services work conducted
in authentic partnership with an Indigenous community and
Tribe involved:

e establishing and abiding by shared principles
and expectations;

e focusing on local priorities, local values, workforce
development (NCAI, 2020a), and local leadership
in research;

e upholding data sovereignty and intellectual property for all
partners; and

e allowing academic and agency partners to play a
supportive, boundary spanning role rather than a
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leadership role (Bartlett et al., 2012; Bednarek et al., 2018;
Reid et al., 2021).

This work required expanding interpretations of research to
include centering local workforce development while harnessing
scientific expertise and seeking guidance from Indigenous
experts. To achieve success, outside partners trusted and
followed Tribal and community leadership. The outside partner
(ACCAP) also acknowledged that climate change and climate
services are just one part of larger Tribal and community visions
and needs.

Using a case study of the Kake Climate Partnership, we
have shown how co-production can be used to provide climate
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services through facilitation, support, and boundary spanning.
OVK, KTGC, the City of Kake, and ACCAP built a deliberate
and equitable partnership, blending cultural and scientific
elements of climate services (Benson et al., 2020) and blurring
the distinction between producers and consumers of climate
information (Dilling and Lemos, 2011). We have described
our application of co-production over a 24-month period and
reflected on linkages between the Ellam Yua framework and
climate services in Kake. Deliberate and reflective application
of this model through partnerships achieved relevant and useful
climate services in Kake and could likely do the same elsewhere.
Most of the challenges faced during this study were typical
of any collaborative research, and we believe those that were
atypical could be resolved by lengthening the timeline to be
5-10 years, instead of two. Aligned with Sikuaq Erickson
(2020), we recommend that future efforts to co-produce climate
services through research, adaptation planning, and mitigation
be institutionalized and maintained over decadal, not annual,
timescales. Research programs with five or more years of
funding are well-situated to develop such longer-term plans for
co-production of climate change research and adaptation with
Tribes and communities.
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