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Abstract: Academic research plays a key role in developing understanding of sustainability issues in
the Canadian Arctic, yet northern organizations and governments struggle to find research that is
relevant, respectful of local interests, and that builds local capacity. Northern science and research
policies communicate expectations for how research should be prioritized, planned, conducted,
and disseminated. They discuss northern leadership of research and outline the diverse roles that
northerners and northern organizations could fill in research programs and projects. Many of these
documents are founded on the need for research to improve environmental, economic, and social
sustainability in the Canadian North and provide insight into how academia can support a northern-
led Arctic sustainability research agenda. The goal of this study is to examine northern research-policy
documents to identify commonalities amongst the goals and priorities of northern organizations
and their shared expectations for research in northern Canada. The objectives are to understand
how organizations expect researchers to engage in and conduct research, how research programs
can align with northern science policy objectives, and how academic research can support policy
and decision-making related to sustainability. Through a quantitative content analysis combined
with a qualitative thematic analysis, this comprehensive review examines research policy, strategy,
guidance, and program documents produced by northern and northern-focused governments and
Indigenous organizations. Relationships, partnership, and communication are the foundations of
relevant and applicable research, requiring both resources and time for local and partner participation.
Our analysis shows that researchers should consider potential policy applications for sustainability
research early on in the development of research projects, ensuring that relevant local and policy
partners are involved in designing the project and communicating results.

Keywords: northern research policy; research governance; research priorities; Arctic; sustainability;
Yukon; Northwest Territories; Nunavut; Nunavik; Nunatsiavut

1. Introduction

Northern governments and organizations have identified the need for relevant re-
search, accessible results, and engagement with northern communities as they increasingly
focus on integrating evidence into decision-making [1-4]. Yet, northern organizations
and governments struggle to find research that is relevant and is developed in a way
that is respectful of local interests and builds local capacity [4-6]. Given the pressing
importance of sustainability issues in the Canadian North, academic research can play
a key role by contributing information to support sustainability transformations in the
region [7-9]. However, there are gaps in understanding the relationship between sustain-
ability research and practice, including how research can support sustainability policy and
decision-making [7].

Northern experiences of research have been widely documented on a local scale,
but not brought together as a whole in a way that enables a broad, transformative vi-
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sion for northern research [4-6,10,11]. There have been discussions within the scientific
literature about improving how northern research is conducted in terms of individual
projects [10-14]. However, the guidance and expectations coming from northern govern-
ments and organizations are generally not reflected within the academic literature; rather,
they are captured in policy documents and grey literature. Systematic and realist reviews
mainly capture themes and trends from available scientific literature based on literature-
database search protocols. This policy review seeks to contribute to a better understanding
of northern Indigenous, organization, and government perspectives on research policy
through a unique systematic approach to grey literature review.

There is a wide variety of organizations developing policies or providing guidance on
research in northern Canada. There are strategy, guidance, and program documents pro-
duced by northern and northern-focused governments, Indigenous, and non-governmental
organizations that discuss research policy. While there is a general discussion of research
in these documents that applies to both Indigenous and non-Indigenous northerners,
there is also an emphasis on research with Indigenous northerners, which is a result of
both the colonial history of research and the importance of Indigenous rights across the
North. Northern organizations often play a role in mediating how researchers engage
with northerners, and their research-policy documents outline how they would like those
relationships to unfold. Research-policy documents discuss northern leadership of research
and provide insight into the diverse roles that northerners and northern organizations fill
in research programs and projects. Through an analysis of these documents, we explore
how organizations define and guide research in the Canadian North and the anticipated
contributions of research to northern sustainability.

The goal of this study is to examine northern research-policy documents to identify
commonalities amongst the goals and priorities of northern organizations and their shared
expectations for research in northern Canada. The objectives are to understand how organi-
zations expect researchers to engage in and conduct research and how research programs
can align with northern science policy objectives. A related objective is to identify path-
ways for academic research to support policy and decision-making related to sustainability.
This analysis examines the governance structures, policies, priorities, and organizations
that guide, regulate, and interact with northern research. We identify themes related to
principles, priorities, and guidelines, as well as the different steps in the lifecycle of a
research project and the roles different actors play in research. It is clear that sustainability,
particularly in terms of climate change and resource development, is a priority for northern
regions. Research is identified as an important means of supporting sustainability transfor-
mations. Through this analysis, we provide insight into how academia can contribute to a
northern-led sustainability research agenda that supports evidence-informed policy.

2. Background

Over the past sixty years, the Canadian North has been the focus of several national
and international scientific programs and numerous government science strategies. Calls
for a more coordinated response across northern jurisdictions are motivated by the impacts
of resource development, sovereignty issues, and more recently, the impacts of increasingly
rapid environmental changes [15-19]. Since the 1970s, efforts have been made by academia
to articulate the need for a single unifying northern science policy that guides investments
in northern research [15,16,19]. Serious gaps in Canadian Arctic research were identified
in the 1990s [20], and from that realization, investments were made, including the Inter-
national Polar Year and a northern research chair program. These were opportunities to
build up northern research, invest in students, and develop robust research programs in
the North.

Historically, northerners have felt left out of research decision-making in their region.
Northerners, particularly Indigenous northerners, did not trust researchers due to a long
history of poor or no communication, misunderstanding, and extractive research [6,10,21,22].
This distrust of research is directly related to the colonial legacy in the North, including



Sustainability 2021, 13, 12035

30f39

loss of control over decision-making, land, and other aspects of their lives [4,23]. Poor
communication and uneven power relationships have existed between researchers and
communities, which contributes to ongoing distrust of the contemporary discussion of
research and colonialism in the North [4,10,11,24-27]. The relationship between Indigenous
northerners and research has been fraught with issues, for example, research data and
results not being shared with participating communities, sensitive data being published
without consultation, and researchers not attributing Indigenous or local knowledge to
knowledge holders [4,22,23,28]. As Indigenous northerners have asserted governance and
leadership in the North, this tenuous relationship has begun to change, but there are still
uneven power dynamics.

The settlement of land-claim agreements and resulting self-government, co-management,
and other expressions of Indigenous control over resource and land management, have
influenced how northerners, in general, and Indigenous northerners, in particular, interact
with research. This evolution in governance is reflected in an emerging dialogue about
self-determination in research and a desire for control over both decision-making around
research and guiding how research is conducted [2,4,6,10,29,30]. Indigenous research is
intrinsically linked with governance, particularly control of the research agenda, whereby
“Indigenous research . .. is in itself an enactment of governance” [22]. Indigenous northern-
ers have used research to challenge colonial policy, defend land rights, and contest resource
development, often employing western academics and methodologies with Indigenous
values and knowledge [22]. Although there are gaps in opportunities for northern Indige-
nous scholarship [7], Indigenous northerners are asserting their role as leaders in northern
research [13,31-36]. There is a desire in the North for greater access to the necessary re-
sources and facilities to conduct and manage research locally [4,6,10,17,37]. This includes
support for research capacity for governments, co-management bodies, and institutes of
self-government as they pioneer new forms of governance in the North [22,36]. Through
the International Polar Year program, northern organizations saw opportunities to change
how research was being done, to build partnerships to further their own research priorities,
and to build northern research capacity through training and infrastructure [14,38-43].

2.1. Geographic Context

While there are many different ways to delineate the Canadian North [2,4,44,45],
the geographic focus of this policy analysis includes five regions in northern Canada:
Yukon, the Northwest Territories (NWT), Nunavut, Nunavik (the Inuit land-claim region
in northern Québec), and Nunatsiavut (the Inuit land-claim region in northern Labrador)
(Figure 1). We acknowledge that this excludes the northern provincial regions of British
Columbia, Alberta, Saskatchewan, Manitoba, Ontario, Québec, and Labrador. Areas
of the provincial North often face similar challenges in relation to sustainability issues.
However artificial, political boundaries tend to frame policy jurisdiction, and thus, for the
purpose of this study, the three territories, along with Nunavik and Nunatsiavut, were
selected as our focus because they are most consistently included in pan-northern policies
and publications.

The five regions of focus are all large in land area but have small populations, often
with a majority clustered in the administrative capital while the rest of the population is
spread throughout smaller communities [44]. In Nunavut, Nunavik, and Nunatsiavut,
communities are mostly coastal and serviced by air and ship. In Yukon and the NWT,
there is a mix of access, including year-round road, winter road, boat, and air. The three
territories operate like provinces, with elected governments overseeing territorial programs
and services, although some control lies with the federal government. Federal control
of lands and resources was devolved to the Government of Yukon in 2003, giving the
Yukon similar powers to the provinces, and to the Government of the Northwest Territories
in 2014 [45-47]. Nunavut, which separated from the Northwest Territories to become a
territory in 1999, is currently in devolution negotiations with the federal government to
bring control of crown lands and resources to the territorial government [48]. Within the
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three territories, there are Inuit, First Nation and Métis land-claim and self-government
agreements. Nunavik and Nunatsiavut are Inuit land-claim regions within the provinces
of Québec and Newfoundland and Labrador, respectively.

NUNATSIAVUT

NUNAVIK

Figure 1. Map showing regions of northern Canada included in study.

Although the five regions of focus have distinct differences in terms of governance,
cultures, and landscapes, they also experience similar challenges. Since the late nineteenth
to mid-twentieth century, colonial expansion, resource development, and exploration were
major sources of change across the northern regions in Canada. Colonization has had
serious impacts on northern Indigenous peoples and their ways of life, including moving
nomadic people into permanent settlements, forced relocations, land dispossession, the
removal of children to attend residential schools, the impacts of physical and sexual abuse,
intergenerational trauma, the loss of traditional cultures and languages, and the imposition
of western governance systems [27,49-52]. However, since the 1960s and 1970s, Indigenous
land-claim and self-government agreements have been driving innovations in Indigenous
governance to achieve self-determination [45,49,53-57]. Indigenous governance is enacted
in different ways across the North, and there are numerous different types of organizations
that arose out of land-claim processes, including Indigenous governments, corporations,
co-management boards, and institutes of public governance.

2.2. Organizational Context

Governance and responsibility over research in the North are spread amongst ter-
ritorial and provincial governments, Inuit, First Nations, and Métis organizations and
governments, federal agencies, academic institutes, non-governmental organizations, and
the private sector. All these different actors can play roles in setting policy, providing
guidance on how research should be done, distributing funding, and/or conducting re-
search [2,4,6,16,19]. Government, academic, non-profit, and consultant research have all
made considerable contributions to northern scholarship. Some research is being conducted
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by governments themselves or through consultants on behalf of governments or other
organizations. This research is usually done to answer a specific question and under direct
control of the contracting organization, and while some of it is tracked through research
licensing or public reports, much of it is not publicly available. Policy documents, however,
are a way of communicating needs, priorities, or expectations to those engaged in research
that is not directly controlled by the organization. Such policy documents are particularly
aimed at academic research, although they may be relevant to all types of researchers.

Historically, northern regions have relied on federal (or provincial) funding for science
activities; however, they have recently started taking a more active role in shaping northern
science by outlining expectations for research that is relevant, respectful, and solution-
oriented [4,6,58]. The three territories, as well as Nunatsiavut, have research licensing or
permitting processes that are designed to ensure that researchers consult with relevant
rights- and stakeholders and that research does not cause environmental or societal harm.
Research licenses provide an opportunity for northern governments, communities, and
researchers to negotiate relationships and influence decisions around research [10].

Across all five regions, there are northern academic and research institutes that play a
role in advancing northern science through their growing capacity to conduct and direct
research [6,17]. Along with the territorial and regional research centres, there are numerous
research stations across northern regions operated by universities, federal departments, and
other organizations that engage in conducting research or hosting visiting researchers, in-
cluding the Government of Canada’s Canadian High Arctic Research Station (CHARS). The
Canadian Network of Northern Research Operators (CNNRO) represents a membership
of 31 operators and 10 associate members that range from community-based organiza-
tions to government departments and university-run research stations (e.g., Kluane Lake
Research Station, Polar Environment Atmospheric Research Laboratory, Centre d’études
nordiques) [59]. Across the North, there are non-governmental organizations (NGOs),
often community-based, that are involved in conducting research (e.g., Ittaq Heritage and
Research Centre, Institute for Circumpolar Health Research, Yukon Wildlife Preserve, and
the recently closed Arctic Institute of Community-Based Research). There are also national
and international NGOs that maintain northern research offices, including the Wildlife
Conservation Society and the World Wildlife Fund. There are also a few research networks
that are currently or formerly active in northern research and that greatly influence the
research context. ArcticNet is a Network Centre of Excellence (NCE) focused on Arctic
research in Canada that has recently initiated a funding program to support northern and
Inuit-led research. The Canadian Mountain Network (CMN) is another NCE that is active
in northern mountainous regions and offers several funding streams based on different
modes of research, including Indigenous-led research.

2.2.1. Yukon

In Yukon, there are fourteen First Nations, eleven of which have settled land claims
and finalized self-government agreements [60]. There are also several transboundary
Indigenous groups from NWT and British Columbia with traditional territories and land
claims in the Yukon. Some Yukon First Nations have research or Indigenous knowledge
protocols and policies (e.g., Vuntut Gwitchin First Nation), and the Council of Yukon First
Nations (CYFN) also has a number of research-policy documents. The Government of
Yukon released their Science Strategy in 2016 and the Yukon Science Policy in 1986, both
of which set out goals for developing research capacity in the Yukon [3,61]. The Science
Strategy and online Compendium of Research and Monitoring are products of YG’s Office
of the Science Advisor, housed in the Executive Council Office [3]. The Yukon Scientist
and Explorer’s Act outlines requirements for research licenses, which are administered
by the Government of Yukon’s Department of Tourism and Culture [62]. The Act covers
the physical and social sciences, with the exception of archaeological research, which goes
through a separate permitting process. The Act applies to anyone “who enters the Yukon
to undertake scientific research” [63], while researchers based in the Yukon are not required
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to apply for a license. There are also several other permitting or permissions processes that
may be required in addition to a research license for research with wildlife, in parks or
protected areas, or on Yukon First Nations’ settlement lands. The Yukon is home to Yukon
University, which recently transformed from Yukon College in 2020, and hosts campuses
in most Yukon communities. The YukonU Research Centre, based in Whitehorse, is part of
Yukon University and is focused on conducting research in the Yukon and across the North.
There are also southern Canadian universities with Yukon-based headquarters, including
both the University of Alberta North (a Yukon University partner) and University of
Calgary’s Arctic Institute of North America, which runs the Kluane Lake Research Station.

2.2.2. Northwest Territories

Negotiation of Indigenous land claims and self-government agreements is ongoing in
the NWT, with many communities or regions having finalized their negotiations. Within
the NWT, there are Inuit, First Nations, and Métis rightsholders. The Dene Nation is a
coordinating organization that brings together First Nation governments in NWT, while
the Inuvialuit Regional Corporation (IRC) represents Inuvialuit. Several Indigenous gov-
ernments and land-claim organizations in NWT have research or Indigenous knowledge
protocols and policies, and some have research offices within their governments (e.g.,
the Dedats’eetsaa: Tlicho Research & Training Institute [64]). The Government of the
Northwest Territories (GNWT) released a knowledge agenda in 2017 and a related action
plan, which are coordinated and led by the Senior Science Advisor, housed within the
Department of Environment and Natural Resources [1,65]. The knowledge agenda builds
off an earlier science strategy with the same broad research priorities [66]. GNWT has
a research partnership with Wilfrid Laurier University, which has offices in Yellowknife
and an active research program in the territory. Aurora College is the main postsecondary
institution in NWT, with campuses in several communities. The Aurora Research Institute
(ARI) is part of Aurora College and hosts research centres in Inuvik, Fort Smith, and
Yellowknife. ARI is mandated by the NWT Scientists Act to license and coordinate research
in the NWT [67]. They operate a research ethics board (REB), and any researcher applying
to conduct research with humans in NWT that is not going through a research-ethics
approval process with their home institution is required to go through the REB process at
ARL The Dedats’eetsaa: T11Ch0 Research & Training Institute hosts Hotil ts’eeda, a Strategy
for Patient-Oriented Research (SPOR) Support Unit funded by the Canadian Institutes for
Health Research (CIHR) and governed by NWT Indigenous governments.

2.2.3. Nunavut

Nunavut became a territory as part of a land-claim process, and Inuit rights are
recognized in the public government’s mandate and through Inuit institutions of public
governance [45,68]. The Government of Nunavut (GN) represents all Nunavummiut
(residents of Nunavut), while Nunavut Tunngavik Incorporated (NTI) represents Inuit
beneficiaries and is responsible for land-claim implementation and managing Inuit-owned
lands. Nunavut’s Scientists Act requires that researchers from all disciplines obtain a
scientific license unless they require an archaeological permit issued under the Nunavut
Act [69]. In addition to the research license, there are also separate permitting processes,
depending on the type of research (e.g., wildlife, water, parks). When conducting research
on Inuit-owned lands, a separate approval process is required through the relevant regional
Inuit associations in addition to the research license [68]. The Nunavut Research Institute
(NRI) administers the scientific research license in Nunavut, operates several research
stations, supports visiting researchers, and conducts research in the region. The NRI is part
of Nunavut Arctic College, Nunavut’s postsecondary institute that has campuses across
the territory and has recently partnered with Memorial University to provide degrees.
Nunavut-based NGOs like the Aqquimavvik Society and the Qaujigiartiit Health Research
Centre are actively involved in conducting research, as well as providing guidance on
research ethics and methodologies.
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2.2.4. Nunavik

Nunavik is a land-claim area in the northern part of Québec and was the first of
the four Inuit regions to sign a modern land-claim agreement as part of the James Bay
and Northern Québec Agreement (JBNQA) in 1975. The Kativik Regional Government
is a product of the JBNQA and is responsible for providing public services to the region,
while Makivik Corporation is the land-claim organization established to represent Inuit
beneficiaries [70]. Nunavik does not have a research license, but Makivik Corporation
is currently leading the development of a regulatory system for research in the region.
Makivik operates the Nunavik Research Centre based in Kuujjuaq, which collaborates
with northern organizations and southern academic institutions to respond to research
questions that directly link to community priorities and to support policy development by
Makivik Corporation [71]. Université Laval also has two research stations in the region as
part of its Centre d’études nordiques.

2.2.5. Nunatsiavut

Nunatsiavut is an Inuit land-claim and self-governing region within Newfoundland
and Labrador. The Inuit of northern Labrador negotiated the Labrador Inuit land-claim
agreement and self-government at the same time, resulting in the Nunatsiavut Government
(NG) [70,72]. The NG is actively engaged in conducting research and regulates research
through an advisory committee that reviews all proposed projects [73,74]. The Nunatsiavut
Government operates the Nunatsiavut Research Centre in Nain, which hosts field and
lab-based research conducted by NG staff, collaborators, and visiting researchers [73].
Memorial University is engaged in research partnerships in the region, particularly through
the Labrador Institute and the School of Arctic and Subarctic Studies based in Happy Valley-
Goose Bay.

2.2.6. Government of Canada

Even with devolution, the federal government still plays a key role in northern policy
and programming, including through science, health, Indigenous services, and economic
development. Science, resource development, and sovereignty issues have preoccupied
federal government interest in the North for many years, leading to a range of political
strategies and initiatives [45,75]. The current elected Government of Canada has developed
an Arctic Policy Framework (APF), which replaces the previous federal government’s pol-
icy document, Canada’s Northern Strategy, and the Statement on Canada’s Arctic Foreign
Policy [48,76,77]. The APF provides overarching direction to the Government of Canada
on priorities, activities, and investments in the Arctic, with a vision to 2030 [77]. Polar
Knowledge Canada (POLAR), established to replace the Canadian Polar Commission, is
the department that represents and coordinates the Government of Canada’s Arctic science
interests. They also facilitate a networked approach to northern research by bringing
together other northern research centres and organizations. POLAR operates CHARS,
provides research-project funding, and administers support for student research through
the Northern Scientific Training Program [78]. The CHARS campus in Cambridge Bay,
Nunavut is home to POLAR staff and visiting federal and academic researchers. There
are numerous other federal government departments involved in administering, conduct-
ing, or supporting Arctic science, including Environment and Climate Change Canada,
Health Canada, Natural Resources Canada (Polar Continental Self Program), and Crown-
Indigenous Relations and Northern Affairs Canada (Northern Contaminants Program and
Climate Change Preparedness in the North).

2.2.7. National Indigenous Organizations

Inuit Tapiriit Kanatami (ITK) is the national organization that represents Inuit in
Canada and works closely with the four Inuit regions that make up Inuit Nunangat (Inuit
homeland within Canada): Nunavut, Nunavik, Nunatsiavut, and the Inuvialuit Settlement
Region (in NWT) [79]. ITK’s focus is on advocacy, research, outreach, and policy guidance
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on issues affecting Inuit, with a particular focus on Inuit relations with the Government of
Canada [80]. ITK is engaged in science policy by advocating for better research practices,
relationships, and outcomes within Inuit Nunangat. Research is one of ITK’s current
priority areas, and they have developed a National Inuit Strategy on Research (NISR) [4],
among other research-guidance documents [49,81-84]. Self-determination in research is
the backbone of the NISR, and the four Inuit regions have been directly involved in its
development and implementation [4]. Through their own research programs, they support
research in key topic areas, including health, education, and climate change. ITK has also
played an important role advising ArcticNet, where they were instrumental in establishing
Inuit research advisors. The Assembly of First Nations (AFN) represents First Nations in
Canada nationally. They are involved in political advocacy but also play a coordinating role
for First Nations on a number of issues. The First Nations Information Governance Centre
(FNIGC) is an organization that promotes data governance in relation to First Nations,
specifically the ownership, control, access, and possession (OCAP) principles. Although
no longer operating, the National Aboriginal Health Organization (NAHO) also produced
several documents promoting data governance for Indigenous Canadians. The NAHO
had First Nations (FNC-NAHO), Métis (MC-NAHO), and Inuit centres (IC-NAHO) that
addressed issues particular to each Indigenous group.

2.3. Sustainability Context

Arctic sustainability is a growing research area that aligns with many of the priorities
articulated by northern governments and organizations. Yet, despite the numerous contri-
butions this research area has already made, there are still big gaps in our understanding
of sustainability in the Arctic [85]. A broadly accepted definition of sustainability includes
meeting the needs of today without compromising the future [8,9,86,87]. However, there is
no clear definition of what that means specifically for the North; it can have different mean-
ings depending on the context of the discussion and the perspective of those involved [9,88].
Sustainability frameworks include several dimensions of sustainability, including socio-
cultural, economic, environmental, and institutional [8,9,89]. Indigenous sustainability
frameworks incorporate holistic approaches to sustainability, emphasizing cultural values
that are not necessarily inherent in western scientific-sustainability paradigms [88,90].

Research that supports sustainability is a core goal shared by diverse organizations,
despite differences in some of their specific sustainability priorities [1,66,91,92]. In northern
research, sustainability is often linked with wicked problems characterized by long-term
and complex interactions, such as climate change, resource development, health and well-
being, impacts of colonialism and residential schools, and economic development [7,86].
Whereas these broad priorities are shared across the North, communities and regions have
their own specific challenges and priorities, such as waste and water management, infras-
tructure, food or energy security, safe and healthy communities, housing, and economic
diversity [1,8,86]. Although there is general agreement that environmental, sociocultural,
and economic sustainability are important end goals for research, there are still knowledge
gaps around how to achieve these transformations.

Northern governments and organizations have declared their interest in moving to-
wards a science-policy framework that is informed by northern priorities and produces
research that supports policy development, decision-making, and local action for envi-
ronmental, sociocultural, and economic sustainability. The policy documents included in
this analysis emphasize the importance of research that aligns with local needs, benefits
local communities and regions, and produces research outcomes that improve the lives of
northerners or affect broader change. In northern Canada, scientific knowledge is not the
only type of evidence used in decision-making. “openness to alternative epistemologies
creates a space for envisioning a future that is different from the present” [93]. Putting
Indigenous knowledge at the forefront of policy development promotes resiliency in north-
ern communities and prepares them to adapt to change. Indigenous knowledge is valued
by the territorial governments as equal to scientific knowledge and has an equivalent role
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in informing evidence-based policy [1-3]. Sustainability transformations require action and
policy-relevant research attuned to local needs and values. This policy analysis provides
insight into the contributions of research to sustainability and how that can be improved to
ensure that there are valuable outcomes from research in the North.

3. Methodology

Document analysis is a systematic method for reviewing and evaluating documents
using qualitative interpretive analysis [94-96]. The document analysis undertaken in
this project includes a focused review and thematic analysis of the policy documents
typically found within grey literature. This policy review and analysis method was critical
to gain insight into the context, values, and origins of northern research policies [94,97].
To clarify terminology, a policy is a decision, a commitment to a course of action, or a
guideline for action that is based on a combination of values, beliefs, evidence, and political
ideology [98,99]. Policy for science refers to all decision-making related to science or
the systematic pursuit of knowledge, including research [99]. Policy documents provide
insight into the priorities, values, and belief systems that guide decision-making within
a government or organization, as well as identifying practical issues that are current and
emergent [97,98]. The policy documents included in this study have a variety of uses,
including communicating information on research in the North and the regulatory context,
as well as providing insight into the goals, values, and motivations of the organizations
that influence northern research. Therefore, documents were examined with attention to
intention and credibility, including the purpose, the author, and the influence over actions
or decisions [97]. For many northern-based organizations, science-policy documents are
used to advocate for their research expectations and priorities, while in some cases, they
communicate where an organization is focusing their research resources or how they
approach their own research.

3.1. Sourcing Documents and Inclusion Criteria

We conducted a thorough online search using a common search engine and search-
ing websites of known governments, Indigenous organizations, and non-governmental
organizations (e.g., territorial governments, ITK, Dene Nation, CYFN). Documents were
selected based on their relevance to the overall study goals and approach and accord-
ing to three main inclusion criteria (Figure 2) [94,100-103]. The initial search identified
128 relevant documents; however, 18 were removed after reviewing the full text. Therefore,
110 documents were included for in-depth analysis. Most of the documents were in a stand-
alone format (e.g., report, guide, pamphlet, discussion paper), but webpages were also
recognized and included as policies when they discussed substantial policy information or
guidance [104,105].

We aimed to be as comprehensive as possible, including all documents that met the
inclusion criteria and were available digitally (see Supplementary Materials Table S1 for a
list of documents, including author organizations and websites). We also recognize that
there are limitations to the study based on our goals and approach, which focus on policies
for research, as opposed to policies developed from research, and we therefore did not
include research-program results [97]. We did not examine research funding programs and
forms, which change regularly and are often updated or removed from the host website.
We also did not include application forms for research licenses or protocols, which, in
some cases, were the only documentation available from an organization (e.g., Nunatsiavut
Government, Vuntut Gwitchin Government). For the federal and territorial governments,
we focused on government-wide or corporate policies. These governments are actively
conducting research in the North and may have additional departmental-level science
policies that were not included within the scope of this study. There are potentially relevant
policies being enacted by northern organizations that are either internal and not shared
publicly or not documented in a written format and were therefore not part of this analysis.
There are northern organizations and many First Nation governments that are actively
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involved in influencing, conducting, and guiding research in their region that are not
represented in the study because no relevant policy documents were found online. Some
of those organizations have information online about their involvement with research,
but without extensive policy information, their webpages were not included in the study
(e.g., Dechinta Centre for Research and Learning, Dedats’eetsaa: Thcho Research and
Training Institute).

Document search

Search using common search engine (Google) and relevant search terms

Geographic terms: Canadian, North, Arctic, Yukon, NWT, Nunavut, Nunavik,
Nunatsiavut
Topical terms: strategy, research, science, guidance, policy

Additional documents identified through:

- organization websites

- reference lists in scientific articles and policy publications

- contacting governments/Indigenous organizations to request documents

Documents
—> identified
n=128

Inclusion criteria

Geographic focus:

¢ Yukon, the Northwest Territories (NWT), Nunavut, Nunatsiavut, and/or
Nunavik

¢ relevant to an Indigenous population living within these regions

Organization or author type:

¢ northern-based or northern-focused Indigenous land claim organizations
and governments, territorial and provincial governments, NGOs,
academic institutes, hamlets, municipalities, RRC/HTOs

¢ national Indigenous organizations inclusive of northern populations

¢ Government of Canada

Document type and subject matter:

* policy documents relating to conducting research, science, and
knowledge in the North (e.g., strategies, regulations, protocols)

¢ guidance documents about how to do research or manage data

¢ documents outlining research priorities

Excluded:

¢ application guides and forms for research licenses or protocols
¢ research funding programs and applications Documents
® science/research program results —> excluded
¢ older documents not digitized n=18

¢ internal or departmental policies not shared publicly
* policy processes not documented in a written format

l

Documents included n =110

Figure 2. Document-sourcing and screening process.

3.2. Coding

In the process of reviewing relevant documents, descriptive information related to
each document was recorded in an Excel spreadsheet to track and categorize documents, as
well as to assist with initial analysis. These include author type, geographic scale (regions it
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is relevant to), publication focus and type (policy, research priorities, or research guidance),
discipline focus, relevance to or focus on Indigenous peoples, mention of Indigenous
knowledge and local knowledge, and focus on local or regional protocol or research license.
Descriptive statistics were produced in Excel to provide insight into the types of documents
that exist and their geographical and topical coverage. These characteristics were then
entered as document attributes in NVivo to be used in the thematic analysis.

The coding process combined a deductive and inductive approach. An initial cod-
ing scheme was developed based on a literature review focused on research issues and
approaches relevant to the North, and new codes were created as they emerged during
the coding process. Research-planning and guidance documents were used to identify the
different steps in the lifecycle of a research project and the types of actors that are involved
in northern research. A comprehensive list of codes (Appendix A Table A1) guided the
coding process, including codes relating to: (i) elements of the research project lifecycle (e.g.,
research design and approval, conducting research, sharing results); (ii) concepts relevant
to research practice (e.g., partnership, community engagement, participation, capacity
building); and (iii) roles that different actors play in northern research (e.g., funder, regula-
tor, student). Within the groups of codes, there are parent codes that represent general or
broad themes and subcodes that are more specific. Codes were applied when concepts were
named explicitly but also through interpretation when a concept was discussed without
using key terms. We created a clear description of each of the codes to help reduce error
and bias in the coding process. Documents were coded in NVivo software, which supports
document analysis by enabling the comparison of document codes and attributes within a
large number of documents. Using NVivo, we explored relationships between codes and
attributes and compared themes across regions and author types using crosstab queries.
We compared the three types of codes to get a better understanding of how key concepts
should be applied to the steps of a research project and which actors should be involved.

Coding for Sustainability

Sustainability was identified early in the coding process as a driving issue for northern
research. It was added to the coding framework and tracked throughout the documents,
providing insight into research priorities. Sustainability was coded by searching for explicit
mentions of the word sustainability, as well as coding for discussions of issues or priorities
related to complex changing environmental, sociocultural, or economic conditions. Envi-
ronmental sustainability issues included impacts of climate change, resource development,
and shipping. Sociocultural sustainability was identified in relation to issues like com-
munity well-being, health disparities in the North, food and water security, and cultural
concerns like language revitalization. Economic sustainability was discussed in relation to
economic diversification, tourism, institutional research capacity, and funding stability.

3.3. Description of Documents

The analysis focused on several types of documents, including strategies, action
plans, discussion papers, reports, guides, statutes, information brochures, and webpages
(Figure 3). Some of these documents communicate internal policies, such as how an
organization will support and fund research or how they will incorporate science into
decision-making [1,3]. Other documents communicate guidance or expectations to external
stakeholders, for example, by discussing concerns with current research practices and
expectations for how research should be conducted. Some research-guidance documents
outline internal policies on how an organization approaches their own research [106,107],
while others provide guidance to external researchers or organizations in conducting
research [108-110]. Most of the documents were produced from 2000 onwards (91%). This
temporal scope reflects the limited availability of digital documents prior to that time
period, the project focus on contemporary science policy, and the more recent emphasis by
various organizations on articulating science and research policy.
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33
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Figure 3. Documents analyzed according to publication type, n = 110.

Most of the documents (88, or 80% of the total) focused on research in general, al-
though there were also some with a discipline-specific focus, including social sciences
(4%), humanities (2%), health research (16%), physical and natural sciences (3%), and
Indigenous research (meaning research using Indigenous research methodologies) (6%).
Some of the policy documents communicate a protocol or provide guidance on how to
apply a protocol, such as Indigenous knowledge (or Traditional knowledge) protocols and
policies and regional research licensing protocols. Documents produced by the Canadian
Arctic Research Licensing Initiative (CARLI), which reviewed the licensing and permitting
processes in the three territories during IPY, were also included in this category. Although
they are not regulatory documents themselves, they provide information on regulatory
processes. Protocols and associated documents were communicated through different
types of publications, including legislation, guides, and information sheets (Figure 3).
Within the 110 documents reviewed, 19 were about a protocol at the regional or pan-Arctic
scale, while 6 were focused on a local protocol targeted at a community or a subregion.

All documents were tracked according to author type (Figure 4), and any documents
produced by a consultant on behalf of another organization were included in the main
author type of the organization that initiated the document (e.g., NGO documents cited
under the individual author’s name). Most of the documents we reviewed were produced
by the Government of Canada (27%), including by POLAR, the Canadian Polar Commis-
sion, and federal advisory boards (e.g., Science Council of Canada). National Indigenous
organizations produced 19% of documents, including organizations that represent and
advocate for Inuit, First Nations, and Métis on the national or pan-northern scale (e.g.,
ITK, AFN). Regional and local Indigenous governments produced 17% of documents,
including Indigenous governments, Indigenous land-claim and co-management organi-
zations, and other northern Indigenous organizations (e.g., Sambaa K’e Dene Band, NTI,
Gwich’in Renewable Resources Board (GRRB), CYFN). Documents produced by the territo-
rial governments (13%) include policies produced by the governments of the Yukon, NWT,
and Nunavut. Northern NGOs (13%) include regional and community-based non-profit
organizations that are involved in research (e.g., Arctic Institute of Community-Based
Research, Qaujigiartiit Health Research Centre). Northern academic institutes (6%) include
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the northern colleges, universities, and research institutes (e.g., Aurora Research Institute,
Yukon Research Centre). Southern NGOs (5%) include documents produced by associa-
tions focused on northern research (e.g., Association of Canadian Universities for Northern
Studies, International Arctic Social Sciences Association). Southern academic institutes
(2%) include documents produced by research networks led by southern universities (e.g.,
Resources and Sustainable Development in the Arctic (ReSDA), Yukon Initiating Group of
the Canadian Mountain Network). The one provincial government document (1%) was
produced by the Gouvernement du Québec and relevant to Nunavik. Two groups that were
identified as potential author types but did not produce policy documents included in this
study include renewable resource councils/hunter and trapper organizations (RRC/HTOs)
and communities/hamlets.

Main author type
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Figure 4. Documents analyzed according to author type, n = 110 *. * Number of authors is larger than the total number of

documents as 3 documents are co-authored.

In terms of geographic coverage, half of the policy documents analyzed have a pan-
northern focus, with many others having a regional focus (Table 1). Far fewer focus on
the subregional level, with only one focused on the community level. Furthermore, the
documents analyzed are relevant across the five northern regions (Figure 5). Of the 53 pan-
northern documents, 27 were focused on all five regions and were mainly produced by
the Government of Canada, southern NGOs, or southern academic networks. However,
some of the pan-northern documents focused on a subset of regions, usually either at the
pan-territorial scale (the three territories) or Inuit Nunangat scale (the four Inuit land-claim
regions). The only region-specific document identified in this study for Nunavik was the
Québec research and innovation strategy 2017-2022 [111], and none was identified for
Nunatsiavut. All other documents coded to those two regions are pan-northern, either
focused on all five regions or across Inuit Nunangat. Although the Inuvialuit Settlement
Region (ISR) is geographically in the NWT and the Yukon, settled Inuvialuit communities
are all in the NWT, so relevant documents were coded to the NWT. There are two exceptions:
the documents produced by the Wildlife Management Advisory Council (North Slope), a
co-management board related to the Inuvialuit Final Agreement, are specific to the Yukon
North Slope region of the ISR but relevant to the Inuvialuit population in NWT and were
therefore coded to both the Yukon and NWT.



Sustainability 2021, 13, 12035 14 of 39

Table 1. Documents according to regional-scale coverage, n = 110.

Regional Scale Number of Documents Description
Pan-northern 53 Relevant to 2 or more regions
Regional 43 Relevant to a region (Yukon, NWT, Nunavut, Nunavik, or Nunatsiavut)
Sub-regional 13 Relevant to a subregion or traditional territory (e.g., ISR)
Community 1 Relevant to a single community

Regional relevance

90
80

70

60
50
40
30 27
20
10
0

All Yukon Nunavut Nunavik Nunatsiavut

Number of documents

Figure 5. Documents analyzed according to regional relevance, n = 110.

4. Results

The coding process and thematic analysis identified key themes discussed through-
out the documents, although diverse lenses were applied to these concepts. The most
commonly identified codes include partnership, Indigenous knowledge, research capacity,
communicating research, governance capacity, consultation engagement, informing policy
decisions, outcomes of research, research benefits, and training (Figure 6). Partnership was
emphasized most (in 86 documents), followed by Indigenous knowledge (76), research
capacity (72), and communicating research (69), while the remaining codes were evenly
distributed (66-64). Several codes are related to the impact that research has (informing
policy decisions, outcomes of research, research benefits) or the context in which research
is conducted (research capacity, governance capacity), while others focus on approaches to
research (partnership, communicating research, and consultation engagement). Two of the
codes were related to the steps in a research project lifecycle (informing policy decisions,
communicating research), but none was from codes related to roles in research. Many of
the documents reviewed discussed the role of researchers generally, without specifying
specific types of researchers. There were also numerous mentions of Elders, students, local
researchers, and local coordinators, yet the occurrence was much lower than codes from
the other two categories.
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Figure 6. Top ten codes used overall by number of documents they are referenced in.

The top ten codes were then cross-referenced with document attributes to explore
how they were prioritized by region (Figure 7) and author type (Figure 8). The number
of coded documents was compared as a percentage of the total number of documents per
region and author type.

Top 10 codes by region

3
®

]
R

g 3 8 8 & & & 3
R OR R OR R R OR
e
. |

%
L ; X & s & & O
?}2}‘ \zb L &q} Q,bo p <& &S ‘)e;,} @ &
& R & & e & & 7 N
& O & ¢ e 2 & (& “
g N X O & ) N o &
g ) e~ X ) o & P
S @ e & N £ & %5
& ,\ef'" & W@ ,500 CbQ o @
b\q é\é\ & R 6('\\0 o&
N I & d
[$ &© . \(‘:\
B Yukon (n=56) M NWT (n =82) Nunavut (n = 61)  ® Nunavik (n =40) = Nunatsiavut (n = 39)

Figure 7. Top ten codes analyzed by region.
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Figure 8. Top ten codes analyzed by author type.

There is not a lot of variation amongst the top ten codes overall across the five
regions (Figure 7). There is a slightly greater importance put on governance capacity
and research benefits in documents relevant to the Yukon, on consultation engagement
and Indigenous knowledge in documents relevant to NWT, and on informing policy
decisions and outcomes of research in documents relevant to Nunavik and Nunatsiavut
(Figure 7). We analyzed the documents related to each region separately to identify the
most-used codes in each region, and seven of the top ten codes ranked consistently high
in all regions, including partnership, Indigenous knowledge, research capacity, informing
policy decisions, governance capacity, and communicating research. Other themes with
regional importance were northern participation (Yukon, NWT, and Nunavut), and research
agreements (Nunavik and Nunatsiavut).

There was more variability in the thematic coding when the top ten overall codes were
cross-referenced by the five most common author types (Figure 8). Indigenous knowledge
and communicating research were more commonly coded in documents produced by
northern NGOs (Figure 8). Many of these organizations centre Indigenous knowledge or,
at the very least, emphasize its importance in their research approach. Communicating
research is an important role for northern NGOs (Figure 8), many of which focus on
research with communities and Indigenous northerners, often promoting participatory
methodologies that require ongoing communication throughout the research project.

Governance capacity was emphasized by territorial governments and national In-
digenous organizations as a key focus for research in the North (Figure 9). For northern
governments, this directly relates to their role in legislating research in their own regions
and advocating for relevant priorities in federal research programs. For national Indige-
nous organizations, this was discussed in relation to individual research projects and data
management [4,112]. They also identified some of the challenges that communities or
Indigenous organizations face when engaging in processes that govern research, such as
advising on funding programs, participating in research committees, or advocating for
priorities in federal research programs. Whereas larger organizations may have the capacity
to engage in these processes, supports are required for many Indigenous organizations or
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community members to participate, including funding for positions, training for necessary
skills, or the opportunity to take part in relevant boards and committees [4]. National
Indigenous organizations also focused on how research is done, with an emphasis on part-
nership and research benefits (Figure 8). The federal government emphasized partnership,
research capacity, and training, often in relation to their role supporting other organizations
to participate in research.

Research with Indigenous northerners

68 67
55
I |

Main focus is Indigenous First Nations Inuit Métis

Indigenous northerners northerners

Figure 9. Documents that include discussion of research with Indigenous northerners.

The major themes identified through the coding analysis are explained and explored
in detail in the following section. The main theme of partnership is explored in Section 4.1
as a foundational element of research relationships. Indigenous knowledge and how
Indigenous northerners are included in these documents is the focus of Section 4.2. Research
and governance capacity are interrelated and are explored together in Section 4.3, along
with training. The outcomes of research, including research benefits, are discussed together
in Section 4.4. Informing policy decisions was a major theme that required a separate
analysis from the other outcomes of research and is discussed on its own in Section 4.5.
Communicating research and consultation engagement are discussed together as related
themes in Section 4.6.

4.1. Partnership as the Foundation for Research Relationships

Partnership is identified as a key component of research, although it is rarely defined
or contextualized within the policy documents we reviewed. Generally, the concept of
partnership is presented in relation to researchers and their relationships with other stake-
holders, particularly in terms of developing strong researcher-community partnerships.
However, there is also a discussion of the role partnerships can play in governing research,
including relationships between governments, other organizations, and communities in
setting expectations for research, guiding priorities and topics, and developing northern
research programs. In the analyzed documents, the theme of partnership is highly related
to the steps in the research-project lifecycle that are involved in developing relevant, use-
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able research, such as identifying priorities and goals for the project, informing policies
and decisions, and communicating research.

National Indigenous organizations like ITK, AFN, and the Métis and First Nations
centres of the NAHO, emphasize the importance of partnership in research. These organi-
zations advocate at the national scale for Inuit, First Nations, and Métis to be equal partners
in research. “In order to truly benefit from research focusing on our people, Inuit must
be included as equal partners with researchers at every step of the process” [113]. Part-
nerships are a means of achieving research goals where capacity is limited for researchers,
communities, and northern organizations. Trust, respect, and accountability are identified
as integral to a research partnership, and northern participation in research projects was
also identified as a core priority. Research relationships can be challenging, but as described
by the MC-NAHO [114], “Support and commitment from both sides are needed for quality
research ... a mutual commitment between researchers and communities to resolve these
issues ... will ensure that the process is respectful.”

In an era of Indigenous self-determination in research, Indigenous partners have
expectations for how research projects will unfold. Research agreements are recommended
as a tool to facilitate partnerships and ensure that community and partner needs are con-
sidered, along with the needs of the researcher. However, formal agreements were not
discussed as frequently as the importance of building good relationships. A research agree-
ment does not create a relationship; it is a way of formalizing a pre-existing relationship by
clearly outlining expectations of all involved. Although a research agreement may not be
a place to outline all aspects of the relationship, it can include a process for dealing with
challenges and negotiating conflicts if they arise during the project. It is also an opportunity
to document plans for storing, using, and sharing data, which has been a contentious
issue between Indigenous communities and researchers in the past [112,115]. In some
cases, research agreements are required, particularly when communities have a protocol
for working with Indigenous knowledge [116-118].

Partnerships are a key factor affecting both governance and research capacity in the
North. For the Government of Canada, partnership and governance capacity arose as
themes in terms of Canada’s relationship with other circumpolar countries, particularly
the United States [76]. However, in recent documents produced by the federal government,
more focus is placed on the relationship they have with northern governments and ITK. For
northern governments and ITK, partnership is an essential component of their capacity to
govern or influence the northern research agenda. Each government or organization only
operates within its specific sphere of influence (e.g., as a regulator, funder, research agency,
or partner) and must look to other governments for those areas where they do not have
direct influence. This means that organizations can outline expectations and priorities for
research but need to work with others to achieve and promote them. As an example, ITK [4]
promotes Inuit self-determination in research by working with partners like governments,
universities, research institutes, and academics to enhance the outcomes of research for
Inuit. Specifically in relation to the Government of Canada, “the development of an Inuit
Nunangat research policy is necessary to coordinate research initiatives among the more
than 10 federal departments and agencies that carry out Inuit Nunangat research, and to
formalize guidelines for advancing Inuit governance in research” [4].

This approach to partnership is necessary, yet it is also fraught with challenges. In
her work on the consultation process for the development of the Arctic Policy Framework,
Mary Simon heard numerous concerns about a lack of accountability by the Government
of Canada to these relationships:

“I encountered in my discussions a profound sense of disillusionment, and some-
times distrust, related to agreements with the Government of Canada ... The
term co-development of policies with Canada was looked upon with suspicion.
My overall impression was that there was a longstanding disconnect between
the aspirational intentions and commitments of Ministers, and the paternalistic,
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at times obstructionist, approach by the bureaucracy to the implementation of
these ideas.” [119]

Within the policy documents produced by Government of Canada, there is a chang-
ing discourse in relation to partnership that highlights changes in how they approach
partnerships, including the recognition of community and regional priorities [48,120].

The contributions of partnerships to the research capacity of northern individuals, com-
munities, and organizations are well documented; however, they can benefit researchers
as well. As northerners gain comfort with research and find new ways to contribute to
projects, there is more interest in seeking out research opportunities for their communi-
ties. As outlined by the GNWT, “The creation and sharing of knowledge is an important
legacy for any research project; however, capacity—to plan, initiate and participate in
research—is also an important legacy. If researchers are able to share their approaches, ideas
and successes the stage will be set for more positive community involvement in research
and monitoring in the future.” [121]. Local organizations can provide key supports to
researchers through partnership if research goals are relevant to the community [99,107].
Reciprocity in research relationships is a fundamental principle for research with Indige-
nous communities [110,122], and the ability to meet the needs of both the researcher and
community is emphasized as part of a strong partnership.

4.2. Indigenous Knowledge in Relation to Research

Most of the reviewed documents recognize Indigenous northerners as a key popula-
tion for consideration in relation to research, with 103 documents (94%) at least mentioning
or discussing research with Indigenous northerners (Figure 9). Many of these documents
had a pan-Canadian focus and were relevant to all northern Indigenous populations, as
well as non-Indigenous northerners, while others were regionally or locally specific. A
few documents are not specific to the North but focus on research with First Nations or
Métis on a national scale, and therefore have relevance for First Nations and Métis living in
northern Canada. These include documents produced by AFN, FNIGC, the FNC-NAHO,
and the MC-NAHO. Pan-northern documents that had relevance to all five regions and
did not specify a specific Indigenous group were coded to First Nations, Métis, and Inuit.
For regional documents, those relevant to the Yukon were coded to First Nations; those
relevant to Northwest Territories were coded to First Nations, Métis, and Inuit; and those
relevant to Nunavut, Nunavik, and Nunatsiavut were coded to Inuit. Overall, 68 of the
110 documents (62%) were relevant to First Nations, 67 (61%) to Inuit, and 43 (39%) to
Métis (Figure 9).

Of the documents that mention or discuss research with Indigenous populations,
55 (50%) have research with Indigenous northerners or Indigenous peoples as the main
focus of the document (Figure 9). These include Indigenous knowledge protocols and
guidance documents for research with Indigenous communities [108,116,118]. These also
include strategies, priorities, and research policies produced by Indigenous governments
and organizations [117,123]. Indigenous-focused documents were more likely to be pro-
duced by a national Indigenous organization, regional or local Indigenous government or
land-claim organization, or a northern NGO (Figure 10). Regionally, a greater number of
these documents were relevant to the NWT (Figure 10), but that reflects the diversity of
First Nation, Métis, and Inuit populations in the territory. Among the three Inuit regions,
it is interesting to note the higher number of Indigenous-focused documents in Nunavut.
This may reflect the increased capacity in Nunavut to engage in research governance, where
there are more local organizations producing research policies.

About 80% of all documents (88) included a discussion of Indigenous knowledge
as a key source of understanding for northern environments and society, but only 25%
(27) provided specific guidance on how to include or engage with Indigenous knowl-
edge (Figure 11). These documents showed a wide range in their depth of discussion on
Indigenous knowledge. In some cases, this is limited to a small mention of the impor-
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tance of including Indigenous knowledge, while others included an in-depth discussion of
Indigenous knowledge in research or guidance on how to collect Indigenous knowledge.
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Figure 10. Inclusion of Indigenous northerners in document focus: (a) by author type; (b) by region.
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Figure 11. Documents with a main focus on Indigenous knowledge and local knowledge.

The 27 documents that provide guidance on Indigenous knowledge are produced by
several different types of authors, including mainly regional and local Indigenous govern-
ments or land-claim organizations but also national Indigenous organizations and northern
NGOs (Figure 12a). There are double the number of documents relevant to the Northwest
Territories that provide guidance on Indigenous knowledge compared with the other
regions (Figure 12b), again, reflective of the diversity of NWT’s Indigenous population.

As well as being used as a document-level attribute to track how many documents
referenced Indigenous knowledge, it was also one of the most applied codes in the the-
matic analysis. The code was only applied where Indigenous knowledge is discussed
in depth, often with associated methodological and ethical considerations. Many north-
ern organizations recognize that Indigenous knowledge and science come from different
worldviews and should be considered in different ways. The language around Indigenous
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knowledge changes over time and varies between different organizations. Organizations
that come from a western science tradition, particularly federal government departments,
tend to discuss Indigenous knowledge as a data source that supports western science. In
more recent publications, particularly those by Indigenous organizations and northern
governments, the emphasis is placed on respecting Indigenous knowledge as a standalone
knowledge system, as opposed to a source of data to be integrated with science [124].
Indigenous organizations emphasize that Indigenous knowledge is a knowledge system

and worldview.
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Figure 12. Guidance on Indigenous knowledge: (a) by author type; (b) by region.

Researchers often approach Indigenous knowledge as another form of topical knowl-
edge that can inform research results and outputs. However, Indigenous knowledge should
inform the start of the project, including how research is done, the principles and values
that are incorporated in research design, and the relationship between the researcher and
the community [124,125]. Some northern and Indigenous organizations advise researchers
to recognize and include the interests and priorities of Indigenous northerners in the de-
velopment of the project and to focus on a respectful, inclusive approach with Indigenous
communities, as opposed to prioritizing the integration of Indigenous knowledge in sci-
entific research [104,125]. As an example, the youth of Nunavut that are part of Ikaarvik:
Barriers to Bridges highlight that Inuit Qaujimajatugangit (IQ) is more than just knowledge.
“IQ ... incorporates knowledge, customs and values. It is a way of life. It is as much about
how we interact with one another, our attitudes and behaviours, as it is about what we
know.” [125]. This can also extend to ensuring that Indigenous interests and priorities are
reflected in broader research policies, for example, in funding programs [4].

Indigenous knowledge was frequently cross-coded with informing policy decisions,
indicating the value Indigenous knowledge can bring to the decision-making process.
While there was some discussion of bridging Indigenous knowledge and science in de-
signing and conducting research, bridging knowledge sources also comes up as a strategy
for informing policy. This can be accomplished by bringing the two knowledge sources
together at the decision-making level, as opposed to in an individual research project [104].
Concerns have been expressed that Indigenous knowledge collected by researchers may
not result in practical applications, so approaches that ensure that Indigenous knowledge
is available for use by Indigenous northerners would ensure that Indigenous knowledge is
available for their policy needs [118]. For this to happen successfully, Indigenous knowl-
edge needs to be valued as an equal source of evidence with scientific knowledge. Despite
noted challenges in bringing together Indigenous knowledge and science, the Government
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of Canada has framed Canada as a leader and innovator in bridging Indigenous knowledge
and science for evidence-based policy [77].

Data sharing and data ownership were widely used codes also cross-coded with
Indigenous knowledge. This highlights the importance of OCAP and other data manage-
ment frameworks for protecting the rights of Indigenous peoples to own and access their
data and to control how it is used and communicated. As the Guidelines for Research
with Yukon First Nations points out, “researchers have the ability to construct legitimate
arguments for or against ideas, theories or practices. Researchers are collectors of infor-
mation and producers of meaning, which can be used for, or against Yukon First Nations
interests” [108]. There are numerous references to Indigenous knowledge or data being
shared without permission or used for applications that were not approved. “Research has
been damaging in the past in instances where genetic material is used, sensitive informa-
tion is published and confidential cultural information is shared inappropriately” [126].
Northern research has been described as extractive, where data is used by researchers but
not always returned to the community. “Communities have seen countless researchers
come and go, taking samples and data to build their careers and leaving communities
feeling used.” [127]. In their guide to OCAP, the FNC-NAHO [112] highlights a few ways
that Indigenous peoples have been wronged by research, as well as providing options for
First Nations communities to apply OCAP principles to support self-determination.

Many organizations note the importance of Indigenous knowledge contributing to
our understanding of key social, economic, and environmental sustainability topics in
the North, including climate change, wildlife ecology, and well-being. In some cases, for
community uptake of research, it is essential that Indigenous knowledge be considered
in developing the project, particularly in identifying relevant research questions. “Inuit
occasionally dismiss scientific studies (especially those on harvested wildlife species) as un-
necessary and irrelevant where they believe the studies will provide knowledge that Inuit
already possess” [83]. Indigenous knowledge was discussed as a key source of information
for developing policy in relation to land and wildlife management, resource development,
and environmental assessment. There is also interest in better understanding methodolo-
gies for incorporating Indigenous knowledge into management and planning processes.
Sociocultural sustainability topics like language, traditions, and cultural practice are pan-
northern priorities and are intrinsically linked with Indigenous knowledge. Language
revitalization is a concern across the North, and while it can be the focus of research, it can
also be integrated into research through use of Indigenous languages wherever possible.

4.3. Research and Governance Capacity

Within this thematic analysis, governance capacity refers to the leadership, oversight,
and promotion of research, whereas research capacity is about having the capacity, whether
it is tools, resources, infrastructure, expertise, personnel, skills, or other requirements, to
engage in the practice of research, including conducting research, managing data, and
implementing results in programs and policies [110,128]. Capacity building is not always a
north-south relationship; it can happen within a region or across the North [30]. Capacity
building is a partnership that requires efforts from both community and research partners
and ultimately benefits both [110]. Research is often identified as a sector that requires
funding and support to sustain ongoing activities, coordination, employment, and training
opportunities for northerners and students. While the federal government has been a
primary support for building local capacity by investing in colleges, research institutes,
and infrastructure, there are still barriers to local research capacity and a need for support
at the institutional, community, and individual scale in the North [48,127]. Funding,
partnerships, support for human resources, technology, information and data management,
assistance for proposal writing, and research-specific training can all contribute to both
institutional and community research capacity [65,112]. Capacity to conduct research
includes the need for adequate and sustainable research funding at the community level
and for northern organizations and institutions to coordinate, contribute, and participate
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in research projects, networks, and partnerships, including infrastructure, equipment, or
training as required [38,104,115].

Capacity to conduct research and be involved in research is also intertwined with
capacity to govern research. Where there is institutional capacity to engage in the oversight
of research in the region and in research partnerships, there are more research opportunities
for community members and organizations [38]. Involving northerners in research can
contribute to both capacity to do research and capacity to use research; participating in
research helps to develop skills, but it also helps build local understanding of an issue,
which can help with applying the results [115]. Research that builds on existing capacity
or community strengths is respectful of Indigenous values and contributes to meeting
community needs [65,110]. Data governance was not only identified as a key concern, but
it was also an area where Indigenous organizations have made big strides in asserting
sovereignty by implementing OCAP or other data-ownership principles. Data management
and ownership require the institutional capacity to apply the principles of OCAP [112,128].
Questioning the capacity of Indigenous and northern organizations when they assume
control of research or data, instead of supporting their efforts, can interfere with northern
leadership in research [112].

International partnerships also play a role in Canada’s research capacity, particularly
regarding emerging international priorities like climate change. In 2002, it was identified
that Canadians were falling behind in research capacity, specifically in funding. Canadian
researchers were reliant on their international partnerships to participate in international
committees and projects [20]. International partnerships are still an important part of
advancing northern scholarship and knowledge of northern systems, allowing Canadian
researchers to share knowledge from other regions with northern Canada [77]. International
collaboration can happen through research projects but also through formal partnerships,
committees, or science associations [77]. Canada’s participation in these international
arenas depends on the support of the Canadian government [20]. IPY and the northern
research chairs were successful examples of national funding to support northern research
and foster international collaboration. POLAR and CHARS are examples of how the federal
government is continuing to support this capacity. [48,76,77,129,130].

Governance capacity in northern research affects organizations at the local, regional,
and national scale. For smaller organizations, this means identifying their limits in terms of
support and partnership potential and prioritizing where to expend their resources [104].
Local governance usually includes organizational or advisory-group oversight of research.
That can include reviewing research proposals, monitoring projects, and negotiating re-
search relationships, as well as advocating for local priorities and interests [4]. Not all
communities or local organizations have the capacity to provide this kind of oversight or
have equivalent experience working with researchers [83,115]. Whether or not a commu-
nity has a formal governance structure for research should not change how researchers
approach the community. They should still consult with community leaders and orga-
nizations, providing similar opportunities for engagement. They may need to consider
providing resources for the community to engage in the project.

At the regional level, territorial governments play multiple roles in governing re-
search: leading and conducting research, developing partnerships, advocating for northern
research priorities, influencing other organizations, and regulating research [1,3,65]. The
ability to regulate research through licensing or permitting is a key component of gover-
nance capacity for the northern regions. However, to be effective, this system requires the
active participation of community reviewers. More support for communities to engage in
this would improve the licensing process, whether that is through community research
advisors or other personnel [38,131]. The capacity of communities to review licensing
applications can be affected by staff turnover and the loss of institutional knowledge.

Governance capacity is directly related to research sovereignty, or self-determination
in research. When organizations have the capacity to engage in the oversight of research,
they can directly influence the research agenda. As compared with funding for training,
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which supports the development of individual research capacity, support for organizations
to engage in the oversight and governance of research can affect whether research meets
local and regional needs [38]. Local research capacity is also intertwined with governance
capacity, as funding for research capacity in the North relies on the advocacy of northern
organizations. Governance capacity includes formal policies and strategies that commit
funding for the participation of northerners and northern organizations in research over-
sight, without which research capacity can be vulnerable [20]. Governance capacity at
the organizational level includes the ability to engage in research agreements and data-
management agreements, which can require human resources, policy support, and data
infrastructure [128]. This capacity ensures that community and regional-scale organizations
can advocate for their research priorities and expectations and can implement OCAP and
other data-management principles.

4.4. Outcomes of Research

A common expectation across different policy documents is that research should be
relevant and have beneficial outcomes for the land, animals, and people in the North
and provide specific contributions to the communities and regions where it takes place.
Outcomes of research can include tangible benefits but can also include how local residents,
organizations, and decision-makers can use the information produced or their experience
with the research project.

“For Inuit, knowledge can only be described as such if it is used to improve
the lives of others. If one has knowledge but does not share it or use it for the
common good, then it is seen to have no value. In this light, all research must
result in direct application to improving the lives of the people who contributed
to the knowledge development. This understanding is critical to the design of all
research being carried out with Inuit populations, but should be essential in all
research anywhere.” [106]

Researchers are recognized as experts who possess specialized skills and knowledge
and who can help provide information for sound decision-making. Northern organizations
and governments value research for the contribution it can make to local issues and north-
ern society, particularly regarding environmental and sociocultural sustainability [108].
Research from all disciplines can contribute to decision-making; however, health and
social science research in particular is expected to contribute to sustainability transforma-
tions [4,7,132]. Despite being identified as key priorities, health and social sciences, as well
as humanities, have generally been underrepresented in northern research [4,7,29,30,48,133].
In Canada’s Arctic and Northern Policy Framework, the Government of Canada [48] has
recognized that need and committed to supporting more social science research.

Many northerners regard scientific research as a valuable tool to protect public well-
being, generate wealth, and to advance knowledge for the benefit of communities and
society at large. At the local scale, research can benefit communities by providing em-
ployment, training, equipment, contributions to local economy, and honoraria for partici-
pants [30,134,135].

“Research provides much-needed capacity transfer between communities and
researchers, opportunities for Indigenous peoples to address issues of local prior-
ity, and jobs that put food on the table for many families, and that can become
pathways to educational and knowledge development opportunities and stable
employment.” [136]

However, there are also concerns that research can have adverse impacts on commu-
nities and the natural environment. Regulatory processes are in place across the North,
including a research licensing process in the three territories and a research approval pro-
cess in Nunatsiavut, to identify and mitigate potential negative impacts. A commitment to
ethical approaches and communication with communities while designing research projects
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facilitates the pathway to positive outcomes and creates opportunities for northerners to
engage with research projects.

4.5. Informing Policies and Decisions

The role of research in informing policies and decisions was a key theme that arose in
the document analysis. Having scientific knowledge available for use in decision-making
processes is a key priority, particularly in documents produced by territorial and federal
governments, ITK, and regional or subregional Indigenous organizations (e.g., the IRC
and CYEN). The code informing policy decisions was applied to two different aspects of
research informing policy: (i) as a key step in the lifecycle of a research project (the act of
sharing results to affect decisions or policies); and (ii) as an outcome of research (policy has
been informed by research). With respect to policy as an outcome of research, there is a
desire for research to contribute to social, health, and environmental solutions [2]. While
research and science are recognized as important contributors to sustainability decision-
making in the North, this is usually discussed in the documents as something that will
happen in the future, as opposed to a current reality.

The prevalence of northern policy and decision-making as a theme in the analyzed
documents highlights the importance of useable science in the North, which is also a key
issue noted in the literature [6,137,138]. While all different types of organizations discuss
the contributions research can make to policy and decision-making, the importance of
research informing policy is particularly emphasized by Indigenous organizations that are
involved in policymaking (e.g., ITK) and governments. However, little advice is given
as to how this can be accomplished. There seems to be a common assumption that if
research is based on local priorities, there will be uptake by policymakers. Yet, there is
not always a causal link between relevant research and action or decision-making. Policy
development incorporates a variety of information sources beyond academic research and
science, and those can conflict with research results. Policymakers may require data at a
different scale or format or may have identified different data gaps than researchers or
communities. Participatory research methods are identified as a pathway to impact policy
through inclusion of relevant decision-makers in the process. By including decision-makers
early in the project, ideally in developing the project goals and research question, the hope
is that research will be relevant to their needs and easily accessed.

The documents highlight the disparity between priorities at different scales, leaving
gaps in the knowledge that is available and valued for decision-making.

“The next step in the evolution of scientific practice in the Arctic is linking
community-driven Arctic research priorities with national policy development
to ensure scientific investments benefit communities and answer key questions
facing the Arctic. I firmly believe that the foundation of effective decision-making
is good information. In the Arctic, that means being committed to placing equal
value on Indigenous knowledge and western science.” [119]

There is potential for tension between community needs and policy needs; however,
open dialogue early in the project provides the opportunity to address these issues. Effec-
tive communication between research policymakers, funders, researchers, and research
users can encourage the sharing of results for decision-making.

4.6. Communication and Engagement

Sharing knowledge is a dynamic process with knowledge flowing in multiple di-
rections between researchers, knowledge holders, policymakers, community members,
practitioners, and boundary organizations [4,122,139]. Relationships are the foundation
of research in the North, and communication is part of building and maintaining relation-
ships [83,110]. Consultation and engagement relate directly with the themes of communi-
cating research and building research partnerships. Ensuring that research is relevant to the
community or partner organization requires consulting with them on priorities and goals
for the project. Consultation is not only encouraged; to a certain extent, it is mandated
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through permitting and licensing processes. Across the North, there are requirements
for consulting with rightsholders regarding research; however, there are also examples of
researchers not complying or ignoring those requirements. Local protocols, like Indigenous
knowledge protocols [116,140], also set expectations for engagement and communication.
There is more of an obligation put on social science and health researchers to ensure their
research is relevant, particularly as they are more likely to require local participation in
their research [110]. However, research priorities for many northern organizations include
natural and physical science topics that are relevant to community decision-making and
can benefit from local consultation. For example, the GRRB has a list of priority wildlife
topics that they recommend researchers engage with them on [123,141]. Researchers in
all disciplines are also encouraged and expected to engage with the community before
defining their research question to explore how the researcher’s goals might align with the
community’s interests and needs. Early engagement and communication with communities
will help researchers avoid initiating projects that the community is not interested in [127].

Although the onus is on the researcher to initiate communication with the community
or relevant organizations, ongoing communication throughout a project requires com-
mitment from all partners [114]. As an example, if the community clearly communicates
their research expectations during preliminary engagement, there is less room for misun-
derstanding and conflict, and the project will be more likely to fulfill the community’s
needs [142]. Clear and ongoing communication was highly related to several of the steps
in the lifecycle of a research project, including planning for a new project, identifying
priorities and goals, defining questions, and reporting to communities and partners. For
the Aqquimavvik Society, communicating research to the whole community starts while
identifying goals and developing a shared understanding of the research project, which
ultimately translates to informing local decision-making.

“This is also a time when all of this information is shared and promoted across
the community so that there is a collective awareness of the issues and the
process being proposed and that by sharing the background information, every
community member is then able to consider the topic through the lens of personal
experiences and ideas. In this way, the process of research is shared beyond those
who are selected informants. This is an approach which seeks to raise critical
consciousness across the community and build critical mass through engagement
around the issues. It also sets the stage for meaningful knowledge translations of
the data results.” [106]

Clear communication using plain language and translation where needed is important
for establishing an agreement and ensuring that everyone understands what will happen
throughout the process.

Communities or local organizations can play a role in developing communication
products, particularly in putting results in the broader context. An example is the Inuit
Health Survey and the role NTI played in developing relevant communication prod-
ucts [27]. In cases where community members or organizations have directly contributed
to the project, there may be an expectation that any reporting of results requires the consul-
tation of local leadership and participants. “Sometimes researchers have published without
consulting the community, resulting in negative consequences from publications where
communities had no opportunity to correct misinformation or to challenge interpreta-
tions” [122]. Expectations for community input or control over the communication process
might vary from project to project, depending on the relevance and importance of the topic
for the community and the level of community involvement. Of utmost importance is
identifying how and when results will be communicated and who has control over those
decisions [112,128]. Community reporting is a key communication milestone and step in
the research process that is reiterated throughout the documents analyzed.

In terms of when communication is essential within the research process, communica-
tion was highly related with the code identifying goals and priorities, which is a critical step
for northern participation. When a community or partner organization has influence over
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research goals, the project is more likely to produce information that is useful locally. The
next step in ensuring that results are used is sharing the data and results with interested
communities and organizations in a format that is accessible and applicable. These two
steps are essential for achieving research outcomes at the local scale. Recommendations for
returning results to communities include sharing them through posters, community radio,
pamphlets, and hosting a community presentation or open house [83,143]. Depending on
the type of information being produced, there may also be a need to present key findings
to local leadership for their feedback before publishing. Local governments or partner
organizations may want a copy of the data and a report summarizing the project and key
findings, particularly if there is relevance for policy. For example, the Gwich’in Tribal Coun-
cil requests that researchers conducting Indigenous knowledge research present findings
to the Chief and Council, the Renewable Resource Council and the Designated Gwich’in
Organization while also encouraging researchers to present their findings to community
members [144].

5. Discussion

Discussions of sustainability are intrinsically linked with how organizations com-
municate their desired outcomes of research. In discussing the need for and value of
research, all different types of organizations conceptualize research as a contributor to
environmental, sociocultural, and economic sustainability in the North. Both broad and
focused sustainability priorities are identified across the policy documents included in this
study. Although physical and natural science topics are a high priority in the North, there
are opportunities for all disciplines to contribute to sustainability research. While northern
research guidelines and policies are relevant to all research happening in the North, they
are critical for sustainability research because of the importance of these issues for north-
erners. Sustainability research is often interdisciplinary, bringing together researchers from
different methodological backgrounds and highlighting disciplinary divides in research
approaches. Northern policies address some of those gaps by providing interdisciplinary
guidance. The following section discusses key insights into how to align research with
policy objectives to ensure research outcomes are relevant to the questions that northern
governments and organizations are dealing with. We also bring together the expectations
that northern organizations have for researchers as they engage in sustainability research
and identify key avenues for academic research to support sustainability decision-making
that is inclusive of northern values.

5.1. Aligning Research with Northern Policy Objectives

A key objective in conducting this research was to identify how research programs can
align with northern science-policy objectives. With the pressure of growing sustainability
issues in the North, finding ways to bridge research with policy is of utmost importance;
however, there is a gap in identifying how that knowledge transfer occurs. Using research
results to inform policy is usually identified as a step that happens at the end of a research
project once the results are compiled and analyzed. However, by identifying potential
users of research or policymakers at the beginning of the project and including them in
key steps along the way, there is an opportunity to ensure the project can meet policy and
program needs. Sustainability issues are often complex and multifaceted and can implicate
several different organizations. Part of developing relevant projects is understanding the
local context and local policy needs. Therefore, it is important to identify key groups in the
community and region, such as organizations and decision-making bodies involved in the
issue of concern. Engaging stakeholders that will be involved in incorporating results into
decisions or programs during early stages of project development can promote knowledge
transfer later in the project. This goes beyond tailoring communication products and
includes designing a research question and methodology that are suitable for arriving at
data and results that are relevant to policy. While this approach ensures policy priorities
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are considered at the outset, it needs to be done in a way that is respectful of the leadership
and participation of local and Indigenous partners.

Some northern organizations, including the IRC, have recognized that if they want
knowledge available to inform their decision-making and programs, they need to play an
active role in setting the research agenda for their region [30]. While Arctic research plays
an important role in addressing global and circumpolar sustainability issues, it should
also support northern and Indigenous self-determination. This involves more than just
providing knowledge to support local sustainability but also considerations around local
consultation, ethical protocols, and accountability. For northern Indigenous governments
and organizations, improving relationships and partnerships is intrinsically linked to their
capacity to govern and influence the research agenda and process and, ultimately, self-
determination in research [4,5,36,112]. There is strong support within both the academic
and policy literature for sustainability research that is relevant and based on community
priorities and goals [13,14]. Research that responds to community needs, respects local
perspectives of sustainability, and incorporates community strengths can contribute to
developing both policy and local research capacity. For researchers, ensuring that research
is relevant to the community or partner organization requires consulting with them on
priorities and goals for the project. Consultation is encouraged already in northern regions,
and to a certain extent, it is mandated through permitting and licensing processes, but
it mainly focuses on individual research projects and does not typically extend to policy
relevance and governance organizations. Local protocols like Indigenous knowledge
protocols set expectations for engagement and communication in research. However,
such protocols must also be extended to developing respectful and meaningful policy that
considers evidence based on Indigenous ways of knowing, values, and oral traditions.

Respecting northern leadership and self-determination requires careful consideration
of how to include northern voices throughout research decision-making. There was a
noticeable lack of documents at a community scale or subregional scale focusing on research
policy broadly. Instead, those that did exist were focused on Indigenous knowledge, specific
methodologies, or guidance on community-based research. This could reflect a lack of
resources within those organizations and a need to focus on their immediate experiences
with researchers. This puts an onus on the larger organizations that are producing policy
documents to engage meaningfully with northern rightsholders and communities and
effectively represent their input when putting forth broad northern research policies. It
also indicates that there may be a need for resources to support smaller organizations and
communities to engage in policy-setting exercises or to develop and communicate their
sustainability research priorities to regional organizations and governments. The GRRB
provides an example of how this can be done through their community consultations. On
their website, they communicate both community research priorities that arise out of those
consultations, as well as GRRB organizational research priorities. This process provides a
voice for community members while also respecting that the GRRB has a specific mandate
and research interests [104,123,141].

5.2. Expectations for Engagement in and Conduct of Research

One of the objectives of this study was to understand how organizations expect re-
searchers to engage in and conduct research. The process of developing and conducting
research can be as important as the knowledge that is produced [10,13,125]. There are al-
ready ongoing conversations in both policy and scientific literature about the importance of
participatory methodologies in northern research [14,145,146], and there is guidance avail-
able on how to build relationships, engage in partnerships, and coproduce knowledge with
northern communities [11,13,57,147-152]. These developments are not unique to the Cana-
dian North, as similar conversations are happening in other jurisdictions, where policies
and guidelines are being developed to address many of the same challenges [105,153-156].
Northern policy documents support the foundational concepts of relationship, partnership,
and communication that underpin the development of relevant and applicable research.
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Although research relationships can be challenged by conflicting values, different world-
views, and competing needs and priorities, these challenges can be overcome by ongoing
communication, shared goals, ethical approaches grounded in local needs, and formal
research agreements [110,122,128]. The voices and perspectives of northerners are not nec-
essarily reflected in the scientific or policy literature. However, participatory approaches
and the coproduction of knowledge are approaches that have shown success in bringing
these northern voices in. When these approaches are not suitable and other methodologies
are being employed, an emphasis on relationships and communication with local partners
can still result in useable research to inform sustainability decision-making. There is no
single approach to participation that can be applied to all research projects; rather, there is a
continuum of participation that can be implemented according to local needs [83,146]. Iden-
tifying where a project appropriately fits on that continuum comes from conversations with
communities and local partners and requires dedication of appropriate time and resources
for community and partner participation in project development. Local organizations may
need financial or in-kind support for personnel to engage with researchers or resources to
participate in priority-setting exercises.

Distrust of researchers is the result of past relationships where researchers were not
accountable or did not provide tangible results [1,4,27,127,157]. Social license to conduct
research is important in the northern context and comes from open communication and
follow-through on commitments. Fulfilling the needs of both the community and the
researcher can be a source of tension and is often negotiated through an ongoing dialogue.
However, there may be research questions that are not addressed in some communities
or regions because there is no social license to move forward. Yet, the North is not
homogenous, and interest in different topics and methods may vary amongst communities
and regions.

Expectations for research conduct are generally upheld by ethical-review processes
or other regulatory processes; however, these can conflict with local and Indigenous
protocols that value community (collective) consent, as well as the individual consent of
participants [122,128]. Northern legislators and regulators support the community-consent
process through the review of applications by local and regional organizations; however,
without any capacity to enforce compliance, the process is not always accountable to
communities [4,122]. Accountability mechanisms are often lacking and can undermine
research relationships, programs, and ethical processes.

There is a long history of communities not receiving the results of research or of
receiving a copy of a scientific publication that is not understandable or useful. When the
community partners play a role in guiding and leading communications, there is more
likely to be trust in and uptake of the research results. Communicating research is an
iterative process that happens throughout a project, particularly if the goal is to influence
policy. Communication with potential research users can create pathways for implementing
research results in decision-making. Partner organizations with established relationships
in the region may be better suited to communicating results than the researcher, effectively
playing the role of a boundary organization by bridging science and policy through two-
way communication [158]. This is particularly relevant when communicating sensitive
information or Indigenous knowledge, which may require contextualization by community
members or partners.

5.3. Supporting Sustainability Decision-Making

The final objective was to identify avenues for academic research to support policy and
decision-making related to sustainability. Northern research is expected to directly impact
local decision-making, supporting sustainability transformations in resource development,
wildlife management, healthy communities, cultural revitalization, and economic develop-
ment, among other issues [1,2,148]. Incorporating northern voices, context, and values in
developing priorities and goals related to sustainability research is essential to approaching
sustainability in a way that is relevant and potentially transformational [86,149]. Sustain-
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ability transformation requires local context and input; coproduction and participatory
methodologies can support the incorporation of local perceptions of sustainability [90,149].
An example of this is Inuit Qaujimajatuqangit, which has sustainability principles em-
bedded within Inuit societal values, particularly the principle of avatimik kamattiarniq,
which “encourages sustainable social /environmental stewardship” [124]. Although the
term coproduction was not widely used in the analyzed policy documents, many of the
principles of knowledge coproduction were discussed throughout, highlighting that while
northern organizations may be slower to adopt the term than the research community;,
the process itself is important. Self-government and self-determination can support the
capacity for Indigenous northerners to engage in sustainability research and to apply the
results within their own decision-making organizations [8,150].

Within the broad sustainability priorities discussed throughout the policy documents,
variability exists between regions and communities regarding specific research priorities
and questions. Overwhelmingly, environmental sustainability is discussed throughout the
analyzed documents as a key concern for northern regions and as an expected outcome of
northern research. Climate change and resource development are the two major threats
discussed in relation to northern environmental sustainability, and climate change is
identified as “arguably the single greatest challenge facing the Arctic and its residents” [57].
Social and economic sustainability priorities in the North also include issues like language
revitalization and preservation, cultural heritage, mental health and suicide prevention,
impacts of residential schools, healthy lifestyles, economic opportunities, and the impacts of
tourism and other economies [1,57,66,77,91,113,151,159]. While some sustainability topics
that have global significance may not appear to be a local priority, through thoughtful
communication and consultation, they may garner local interest. There are countless
sustainability research gaps with local relevance and scientific significance.

Research on climate change is noted as a community, regional, and circumpolar issue,
yet it is discussed in different ways by different author types. Although climate change,
broadly, is a shared priority, there are divergent priorities between different types of orga-
nizations. For territorial governments, Indigenous governments, and ITK, climate-change
research provides information that can improve local decision-making. The Government
of Canada has obligations to both the northern regions and to circumpolar science, which
is reflected in their discussion of climate-change priorities. They identify the importance of
advancing global knowledge and scholarship of climate change while also acknowledging
the importance of contributing to local knowledge of climate change for solving sustainabil-
ity issues [20]. Priorities at the community scale, as identified by northern NGOs, northern
Indigenous governments and organizations, territorial governments, and ITK, include
how climate change and resource development impact the land, wildlife, and community
well-being in their region. Their priorities are to identify local solutions and adaptations
to support sustainability, emphasizing the critical need for climate-change research to be
relevant and contribute to local decision-making. Climate change and resource develop-
ment at the local scale are discussed as cross-cutting issues that impact sociocultural and
economic sustainability, as well as environmental sustainability, with wide-ranging impacts
on cultural activities, food security, community well-being, and traditional and resource
economies, among others [57,81,113,152,159,160].

6. Conclusions

This examination of northern research-policy documents from across Canada empha-
sizes the critical importance of sustainability research in addressing policy and decision-
making priorities identified by a broad range of organizations. While there are overarching
issues commonly identified across the North, local interests can vary greatly, as can local
perspectives on what sustainability entails. Understanding and responding to this diver-
sity are important aspects of addressing local needs. Our analysis serves to highlight the
importance of coproduction and participatory approaches in aligning sustainability re-
search and policy. We also articulate the impact that including policy and decision-making
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organizations can have on creating a pathway from research to evidence-informed policy.
Ultimately the policy documents analyzed emphasize the need for sustainability research
to be conducted in a way that is attentive to the research process, regardless of methodology,
including accountable partnerships, institutional and community ethics, and clear and
open communication.

Although the need for research that is inclusive of northerners, focuses on northern
priorities, and is led and conducted by northerners has been recognized for years, the most
recently produced policy documents and current academic literature still discuss chal-
lenges and gaps with research meeting specific northern needs. Although in many ways,
northern sustainability research has advanced the coproduction of knowledge, northern
organizations continue to focus their limited resources on advocating for better research
practices, indicating that there are ongoing issues. Arising from our policy analysis are
five key recommendations that can support both researchers and northern and Indigenous
organizations to strengthen the research-policy interface for Arctic sustainability:

1.  Develop multiscale, inclusive research partnerships—Research partnerships can be
improved at both the individual and organizational scales to focus on northern sus-
tainability priorities. This involves being inclusive of northern leadership, recognizing
northern conceptualizations of sustainability, and ensuring benefits for northerners.
Better partnerships with individual researchers result in improved projects and ini-
tiatives; however, organizational-scale partnerships (e.g., Indigenous or territorial
government to university) have the potential to influence research agendas and im-
prove research across multiple projects. The value of multiscale research partnerships
has been recognized for some time; however, they can require considerable invest-
ments in personnel and financial capacity by all or some of the partners. When
accompanied by policy directives, these investments can be impactful.

2. Ensure distributed benefits—To ensure that the benefits of sustainability research
are distributed across the North, both larger partner organizations and individual
researchers need to consider how they can contribute to local research capacity and
where their research could have the most impact. Some communities may be overbur-
dened with research, while others do not benefit because they are lacking capacity to
attract and engage researchers. Ensuring that benefits reach underserved communi-
ties or organizations may require more time invested in building relationships and
more financial support for local participation.

3. Develop dynamic, tailored communications for different audiences—Policy docu-
ments can be an effective means to communicate an organization’s research interests;
however, they need to be tailored to the appropriate audience. The messages must be
clear, concise, and avoid jargon. While sustainability issues are often complex and
persistent, local priorities may change regularly. This type of information needs to be
updated regularly and can best be communicated through a website, as opposed to a
static report. Developing communication materials and policy documents can require
dedicated staff or external support.

4.  Expand on research guidance related to policy contributions-There are numerous
documents already available that provide research guidance and several established
ethical and permitting processes for research. Organizations considering creating
their own research guidance are encouraged to consider how they can fill gaps
in existing guidance documents and avoid duplication of existing advice. Useful
additions would be organizational-specific advice on connecting research with policy
priorities, including clear guidance on how, when, and who to approach at a specific
organization. Articulating specific policy and research interests or priorities can also
help to attract relevant research partners. This requires time and human resources
on the part of the organization; however, it can minimize duplication and maximize
effort in developing tailored guidance where needed.

5. Create more inclusive and accountable processes—-Organizations that have the re-
sources to develop and communicate broad research policies can create more inclusive
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processes to ensure transparency and accountability in how they include and repre-
sent Indigenous and community voices. Northern voices have been included in both
scientific and policy literature in the past; however, their interests are usually com-
municated through the lens of the authoring organization. Crediting all contributors,
including direct quotes, articulating and respecting Indigenous values, and develop-
ing more creative approaches to communicating guidance or policy-relevant findings
(e.g., artistic graphics, short, plain-language text with appropriate translation, videos,
podcasts, etc.) can help to enhance inclusion and accountability. Supporting the
inclusion of smaller organizations and community members in policy development
will require dedicated funding for their time to contribute. It also requires openness
and transparency in ensuring that the input of contributors is clearly communicated
and attributed.

While systematic reviews provide insight into research findings from peer-reviewed
literature, they rarely capture research or science policies in the grey literature (e.g., govern-
ment documents, NGO and Indigenous reports and policies). Research-policy documents
are an avenue for northern organizations and governments to communicate their research
goals and priorities and advocate for research that responds to their needs and contributes
to Arctic sustainability. Policy documents provide insight into the motivations of organiza-
tions that are actively involved in guiding, legislating, and conducting research. This study
provides unique insight into the policy context of northern research, examining issues
from the lens of different types of organizations. Although this study did not examine
funding-program documentation, our review does demonstrate the influence of funding
programs in shaping how research is governed and conducted. Future research into the
funding landscape could help to expand our understanding of the role funding plays in
linking research policy with how research is conducted. Relationships, partnership, and
communication are the foundation of relevant and applicable research, and our analysis
shows that these are also essential in ensuring research can inform sustainability policy
and decision-making. Policy applications must be considered at the outset of a research
project, while ensuring inclusive and accountable research processes throughout, to present
evidence that is meaningful in northern and Indigenous contexts. While common sus-
tainability issues were shared amongst the organizations, addressing diverse perspectives
and priorities in different regions and at different scales means that sustainability research
needs to be embedded in local needs and perspectives. Ultimately, aligning northern
research programs and science-policy objectives requires dedicated time and resources for
communication and engagement.
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Appendix A. Coding Framework

Table Al. Coding framework.

Coding Topics

Parent Codes

Sub-Codes

Capacity building

Compliance capacity; Cultural competency; Funding stability; Governance
capacity; Research capacity; Review capacity; Training

Communication
and engagement

Authorship; Clear communication; Consultation-engagement; Language;
Local hiring; Local knowledge; Methods of community engagement !;
Oral history; Plain language; Translation

Context

Academic standards !; Advance northern scholarship; Colonial history of
research; Community ignored 1. Cross-cultural context; Increase/decrease in
research; Interdisciplinary; Knowledge network; New research paradigm;
Research agenda

Definitions
Research concepts

Definition community; Definition data; Definition Indigenous knowledge;
Definition north/Arctic 1

Ethical protocols

Informed consent; Local approval; Local protocol; Withdrawing from research 1

Indigenous knowledge (IK)

Documenting IK; Generational knowledge !; Indigenous research
methodologies; Indigenous worldviews; Integrating IK & science; Sacred
knowledge; Traditions !

Research outcomes

Impact of research; Research benefits; Sustainability 1

Partnership

Accountability; Building relationships; Co-developing !; Community needs !;
Northern participation; Research agreement; Research network; Researcher
needs !; Respect; Understanding

Place

Culture camp; Land claims; Mapping; Research burden; Traditional
homelands-territories; Traditional place names

Research process

Research planning

Identify funding; Identify project priorities & goals; Preliminary engagement;
Recruit project team

Research design

Choose methodology; Create timeline; Develop research question; Identify
resource requirements; Literature-information search; Write proposal;
Proposal review

Research lifecycle
Preparing for research

Acquire permits; Acquire research license; Ethical review process; Gain local
context; Gain local permissions; Plan logistics

Conducting research

Analyze data; Collect data & information; Compliance requirements;
Recording information; Storing data; Validate results

Communicating research

Community reporting; Publications; Reporting; Sharing data; Writing results

Implementing research

Evaluation; informing policy-decision

Research roles

Advisor-mentor; Boundary organization 1 Community; Coordinator; Elder;
Funder; Guide; Legislator-regulator; Local researcher; Participant; Partner
organization; Principal investigator; Researcher; Reviewer; Student; Support
staff-organization; Team member; Translator; User-consumer;
Videographer-photographer; Youth

! Emergent code.
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