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Forum

Including Indigenous Knowledge Systems
in Environmental Assessments:
Restructuring the Process

•
Rachel Arsenault, Carrie Bourassa, Sibyl Diver, Deborah
McGregor, and Aaron Witham

Abstract
Indigenous peoples around the world are concerned about the long-term impacts of
industrial activities and natural resource extraction projects on their traditional terri-
tories. Environmental impact studies, environmental risk assessments (EAs), and risk
management protocols are offered as tools that can address some of these concerns.
However, these tools are not universally required in jurisdictions, and this Forum inter-
vention considers whether these technical tools might be reshaped to integrate Indige-
nous communities’ interests, with specific attention to traditional knowledge. Challenges
include unrealistic timelines to evaluate proposed projects, community capacity, inade-
quate understanding of Indigenous communities, and ineffective communicatio, all of
which contribute to pervasive distrust in EAs by many Indigenous communities. Despite
efforts to address these problems, substantive inequities persist in the way that EAs are
conducted as infringement continues on constitutionally protected Indigenous rights.
This article highlights challenges within the EA process and presents pathways for
improving collaboration and outcomes with Indigenous communities.

As Indigenous communities are often disproportionately affected by industrial
development, meaningful inclusion of Indigenous knowledges into project de-
velopment processes is an essential step toward more accurately representing
Indigenous exposure to risks and harm (Beckford et al. 2010; Metsger et al.
2003). In Canada, environmental assessments (EAs) have been mandated since
1972 through legislation and represent a scientifically driven process that eval-
uates local environmental impacts of proposed development projects (Darling
et al. 2018; First Nations Environmental Assessment Technical Working Group
2010). EAs are tools that may be used to prevent projects from producing
harmful outcomes and to mitigate impacts on Indigenous peoples. However,
while assessments can lead to changes in project design, rarely do they lead
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to the denial of industrial activity, and the typical outcome with EAs is project
approval. In Place in Research, Tuck and McKenzie (2015) describe the condi-
tions leading to environmental decline and resource depletion as neoliberalism,
or the process through which capitalism and colonial objectives on the econ-
omy influence governance systems to favor corporations and economic growth
over the protection of the natural environment and sustainability. The man-
dated process for conducting EAs in Canada exemplifies a neoliberal attitude.
For instance, studies required for EAs for proposed development projects are
generated by project proponents. Project proponents often leverage EAs and
other scientific studies to influence public opinion, acquire government support
for development, and negate remediation and restoration proposals suggested
by Indigenous communities.

Widespread industry control of EAs is exemplified by the harmful impacts
of approved projects on Indigenous communities from deforestation, resource
depletion, water and air pollution, and declining animal populations (LaDuke
2005). The patterns of inequity in project outcomes reinforce the mistrust held
by Indigenous peoples toward the environmental assessment process (McCreary
and Milligan 2013). In the Canadian context, Udofia et al. (2017) suggest that
effective governance requires that Indigenous participation be “institutionalized
in EA systems.” Such institutional innovations will “improve project design, en-
hance mitigation options, and increase legitimacy of development undertaking”
(164). This article presents pathways toward achieving such institutionalization.
First, it highlights historical challenges and limitations to Indigenous participa-
tion in EAs through a focus on traditional knowledge (TK); second, it discusses
best practices toward meaningful, sustainable engagement of Indigenous peo-
ples for a more effective and equitable EA process; and finally, it provides five
specific recommendations for improving future assessments in First Nations
territories.

Environmental Assessments and Traditional Knowledge in Canada

Canada has a unique relationship with Indigenous peoples (encompassing First
Nations, Inuit, and Métis people) based on Section 35 of the Constitution Act of
Canada (1982). This relationship requires provincial and federal governments
to consult with and accommodate Indigenous peoples when planning to develop
projects, policies, or other initiatives that may impact Indigenous lands (Depart-
ment of Aboriginal Affairs and Northern Development Canada 2011). Through
these consultation processes, Indigenous peoples have a long history of contrib-
uting TK to strengthen EAs—with Indigenous communities often functioning as
environmental experts who possess information that is not readily available to
Western science (Borrows 1997; Nakashima et al. 2012). In a broad sense, TK re-
flects Indigenous perspectives on the “responsibilities that arise from particular cos-
mological beliefs about the relationships between living beings and non-living
things or humans and the natural world” (Whyte 2013, 5). Yet, as Whyte
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(2013) suggests, there are multiple ways of conceptualizing TK, which include eco-
logical, critical, relational, and collaborative orientations (Latulippe 2015). For this
article, we consider the role of TK within EA processes. We acknowledge that eco-
logical applications of TK by dominant government agencies often reduce complex
Indigenous knowledge to facts, observations, and singular practices, an approach
that can be highly extractive (McGregor 2014). At the same time, Indigenous gov-
ernance embraces a more holistic usage of TK, which sets the appropriate rules for
maintaining mutually beneficial responsibilities and relationships between hu-
mans and environment over generations (e.g., Craft 2017; Whyte 2018). Collabo-
rative approaches to TK have provided a constructive foundation for procedural
innovation that bridges Western and Indigenous ways of knowing and different
applications of TK (Latulippe 2015).

Collaborations involving TK also invite critical analysis, such as an evalu-
ation of environmental justice concerns, including procedural justice, institu-
tional innovations, and epistemological approaches that enable meaningful
participation of diverse Indigenous communities in EAs on their own terms
(McGregor 2016). Building on such collaborative orientations toward TK, scien-
tists are working to employ Indigenous expertise to direct and conduct more
accurate and comprehensive scientific research, for example, with Indigenous
communities selecting sampling sites and identifying priority areas of concern
for scientific testing and monitoring (Wavey 1993). This approach requires
training and hiring Indigenous scientists to carry out fieldwork and assessments,
especially when establishing a baseline measure (MacDonald et al. 2009). First
Nations have also called for traditional use studies to map the many ways
diverse communities use their land base and water bodies for subsistence use,
or other cultural purposes, in a contemporary context (Tobias 2009). However,
the assessment process to date has focused on “extracting data” from Indigenous
peoples and inserting “palatable” information into externally driven and
motivated environmental regimes. TK in this scenario is treated as supplemental
to Western science (Whyte 2018). This current model for conducting EAs does
not fully consider the underlying governance and legal systems that support
Indigenous knowledge systems (McGregor 2014).

Although the “extractive” paradigm for using TK in environmental assess-
ment is problematic, applying TK through dominant ecological frameworks can
still benefit EA outcomes and increase “the value afforded to Indigenous knowl-
edges in dominant science, research, and policy circles” (Latulippe 2015, 121).
For example, TK accumulated over many years can provide the most relevant
environmental baseline measure for ecosystem health in EAs (MacDonald
et al. 2009). Environmental baselines provide critical reference points for deter-
mining acceptable risk levels from environmental contaminants and are crucial
for interpreting the results of monitoring, sampling, and testing activities. Base-
lines that account for long-standing traditional knowledge systems give more
accurate measures of place-specific environmental and social conditions prior
to development impacts. Thus environmental baselines can provide one
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mechanism for including Indigenous perspectives in decisions regarding resto-
ration and restitution, raising the bar for sustainability and social equity stan-
dards applied to development projects (Diver 2017). Since TK held by First
Nation communities contributes a valuable measure of ecosystem health, EAs
should always include First Nations’ input—especially for communities
experiencing a long history of industrial impacts (MacDonald et al. 2009).

At the same time, TK is rooted in the dynamic nature of natural ecosys-
tems, based on the history of First Nations recognizing and responding to
changes in ecosystems as they occur, and can be used to dramatically improve
existing monitoring activities and assessment strategies in an adaptive manage-
ment capacity (Alessa et al. 2016; Borrows 1997; Deloria 1970). Important col-
laborations across knowledge systems are occurring through technical working
groups drafting guidance documents with First Nations communities, and other
processes that guide the participation of First Nations through the EA process
(Canadian Environmental Assessment Agency 2016; First Nations 2010; Plate
et al. 2009). This strategy has helped develop the scientific and technical skills
of Indigenous scientists, generate valuable scientific data from inaccessible
locations, and promote active participation of First Nation representatives in
all aspects of the EA process.

Despite some limited attempts to harmonize TK and Western science,
inherent tensions are involved in efforts to link multiple knowledge systems.
For example, high-stakes science and policy negotiations consistently reveal
structural barriers to knowledge production that includes Indigenous peoples
(Johnson et al. 2016; King 2014; Vaughan et al. 2016). Linkages between Indig-
enous knowledge and Western science are often highly contentious because
working across knowledge systems requires each side to “assimilate something
of the other” (Watson-Veran and Turnbull 1995, 363). There are also problems
with the tendency to use Western science to “validate” traditional knowledge
before it is accepted as a legitimate way of knowing (Matsui 2015). Addition-
ally, the information-sharing expectations of more dominant scientific commu-
nity or government agencies often propagate uneven power relations (Hakopa
2011; Pearce and Louis 2008). Researchers emphasize the importance of Indig-
enous communities gaining additional capacity and resources to better repre-
sent themselves in environmental decision-making processes (Darling et al.
2018). This work includes enabling Indigenous communities to develop, ana-
lyze, and present their own environmental plans and assessments that do not
require communities to fit Indigenous knowledge systems into the predefined,
state-driven bureaucratic processes (Diver 2017, 2018). Indigenous researchers
have also highlighted the significance of using Indigenous research methodolo-
gies to ensure that Indigenous communities have the opportunity to adhere to
their fundamental practices and protocols while participating in research and
other initiatives, as well as conducting ethical research with Indigenous commu-
nities and recognizing the distinctive Indigenous ways of knowing (Arsenault
et al. 2018; Chief et al. 2016; Chilisa 2012; Smith 2012).
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Best Practices for EAs: Some Considerations for Achieving Meaningful
Indigenous Engagement and Improving Governance Outcomes

There are numerous examples of external accountability strategies and proce-
dural mechanisms that can facilitate greater Indigenous self-determination,
prevent human rights violations, and assist in improving relationships, partici-
pation, and project outcomes for all involved (Hanna and Vanclay 2013). These
examples include (1) involving proponent management in discussions to en-
sure commitments are made respecting human rights, (2) ensuring training is
provided to employees and contractors working with Indigenous communities,
(3) establishing grievance mechanisms for affected Indigenous communities,
and (4) identifying performance indicators to monitor whether human rights
are being respected, as well as the establishment of evaluation tools to monitor
whether improvements are being made (Udofia et al. 2017). And according to
Canada’s Expert Panel for the Review of Environmental Assessment Processes,
procedural mechanisms to ensure meaningful Indigenous participation should
be combined with effective enforcement measures and sanctions that can be
invoked if procedural requirements are not met, including the ability to suspend
or revoke approvals (Ministry of Environment and Climate Change 2017).

In Canada, industry can work with government agencies as an inter-
mediary for engaging and consulting with First Nations, but some proponents
(often industry) choose to establish direct relationships with Indigenous com-
munities based on the advantages of doing so. A critical first step for proponents
in establishing and maintaining relationships with Indigenous communities is
to ensure effective contact and communication with communities in pre-
liminary project stages, throughout project development, and after project
completion (Udofia et al. 2017). Udofia et al. claim that communities whose
lands and traditional resources may be impacted by development should be
involved in “project planning, assessments and decision making processes,
and work with project proponents and regulators” (164) to outline how the
identified impacts will be addressed during the project as well as during
postproject restoration.

Using examples from mining in Saskatchewan and the Enbridge Northern
Gateway Project, Udofia et al. (2017) and McCreary and Milligan (2013) deter-
mine that historical mistrust, a lack of understanding of Indigenous TK, and a
lack of community capacity are the main challenges for Indigenous participa-
tion in EA processes. Meaningful community involvement has not occurred
because of “a lack of clarity and understanding concerning participation,” prob-
lems of “insufficient information available to project proponents about rights
holders and stakeholders,” and the lack of “documented traditional knowledge”
available to proponents. These factors, among others, lead to “adversarial”
environments and “increased litigation” (Udofia 2017, 168–171), which per-
petuates an ineffective EA process. First Nations across Canada have expressed
a lack of trust in the EA process, view it as a biased and flawed process, and often
choose not to participate (Ministry of Environment and Climate Change 2017).
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For this reason, there are many cases where communities are developing Indig-
enous methodologies for pursuing environmental assessments and monitoring.
Table 1 describes five key approaches: (1) training and hiring Indigenous scien-
tists as community-based monitors; (2) creating environmental baselines using
traditional knowledge; (3) drafting planning documents with Indigenous com-
munities as equal partners; (4) supporting Indigenous communities in develop-
ing their own plans, assessments, and standards; and (5) following Indigenous
research methodologies and protocols. These community-based approaches can
be implemented in conjunction with the external accountability strategies and
procedural mechanisms discussed earlier. For example, the Indigenous Leader-
ship Initiative aims to improve community capacity by training and hiring In-
digenous scientists as community-based monitors, as part of a growing
Indigenous guardian movement. Arsenault et al. (2018) discuss how knowl-
edge-sharing frameworks can better include elders and cultural practitioners in In-
digenous-led planning initiatives. When capacity-building resources are made
accessible, Indigenous communities can develop their own plans, assessments,
and environmental standards to improve Indigenous self-representation in pol-
icy negotiations and regulation (Diver 2017, 2018).

Pathways for Improving Collaboration, Partnerships, and
Environmental Outcomes

Indigenous traditional knowledge emphasizes a more holistic approach to en-
vironmental regulation and can be used to improve the EA process. It calls for a
different set of monitoring tools that are specific to place and peoples, which
have the potential to drive new innovations in water science and governance
(Arsenault et al. 2018; Diver 2018). Researchers working with Indigenous com-
munities have expressed a need to develop and apply methods for assessing en-
vironmental and ecosystem health using tools that can be easily deployed in
remote locations without involving a laboratory (Health Canada 2011). As
one example, bioassays provide an inexpensive and rapid approach for Indige-
nous communities to conduct their own toxicology assessments. This is because
bioassays can assess overall toxic effect of multiple, interacting contaminants, as
opposed to looking only for a relatively small list of contaminants (Gartiser
et al. 2010). More holistic tools that adhere more closely to Indigenous research
methodologies, like bioassays, can be used in conjunction with biomonitoring
techniques and other analytical practices to improve data sets, detect new con-
taminants that are unknown or not yet addressed in regulatory frameworks, and
measure cumulative effects from multiple contamination sources (Booth and
Skelton 2011).

Despite advances made over time, the Canadian EA process remains prob-
lematic because it fails to account for Indigenous constitutional rights, the
United Nations Declaration on the Rights of Indigenous Peoples, and nation-
to-nation relationships (Ministry of Environment and Climate Change 2017).
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Working toward greater Indigenous participation in EA processes remains an
important priority, given the opportunity for linking traditional knowledge with
Western science to transform the way we understand human–environment rela-
tions to create a more holistic EA process (Johnson et al. 2016). Studies have
shown that TK and Western science can co-exist, if the strengths of each are
viewed as collaborative concepts in a new assessment framework (Whyte
2013; Whyte et al. 2016). For example, Chief et al. (2016, 350) consider the
possibility of “braiding traditional knowledge with water management” and
emphasize the importance of having scientists “actively support the production
of local or indigenous knowledge systems, not just the integration of local
knowledge into Western science frameworks.” This approach recognizes the
distinct contributions TK and Western science can make to a more holistic
approach to sustainable environmental governance (Arsenault et al. 2018).

Rachel Arsenault is a master’s student at Laurentian University in the Master of
Indigenous Relations Program, with a research focus on eliminating boil water
advisories in First Nation communities in Ontario. She works with the Indige-
nous Research Methods Working Group on Indigenous Water Governance in
collaboration with the University of British Columbia and the Health Sciences
North Research Institute and has been a technician for the Ontario First Nations
Young People’s Council. Rachel is Fish Clan from Wikwemiikoong Unceded
First Nation on Manitoulin Island.

Carrie Bourassa is a professor in the Department of Community Health and
Epidemiology at the University of Saskatchewan in Saskatoon and the scientific
director of the CIHR Institute of Indigenous Peoples’ Health. She was previously
chair of northern and Indigenous health at the Health Sciences North Research
Institute in Sudbury and professor of Indigenous health studies in the Depart-
ment of Indigenous Health, Education, and Social Work at the First Nations
University of Canada (FNUniv) in Regina. Carrie is Métis and belongs to the
Regina Riel Métis Council (RRMC).

Sibyl Diver is a researcher at Stanford University in the Department of Earth
System Science. She does community-engaged research on Indigenous water
governance, focusing on Pacific Northwest salmon watersheds. She received
her PhD in environmental science, policy, and management from the University
of California, Berkeley. Sibyl has also worked as a translator, leading interna-
tional exchanges for Russian and Pacific Northwest grassroots Indigenous
leaders on Indigenous land rights and resource management.

Deborah McGregor joined York University’s Osgoode Hall law faculty in 2015
as a cross-appointee with the Faculty of Environmental Studies. Her research has
focused on Indigenous knowledge systems and their various applications in di-
verse contexts, including water and environmental governance, environmental
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justice, forest policy and management, and sustainable development. Previously,
she was an associate professor in the Department of Geography at the University
of Toronto, director of the Centre for Aboriginal Initiatives and the Aboriginal
studies program, and a senior policy advisor, Aboriginal Relations, at Environ-
ment Canada–Ontario Region. Deborah is Anishinaabe from Whitefish River
First Nation, Birch Island, Ontario.

Aaron Witham is a biomedical toxicologist working as a consultant at Environ-
mental Bio-detection Products Inc., a company that develops new environmen-
tal monitoring technologies. Aaron has been working with First Nations
organizations in western Canada to help support new prototypes of Indigenous
water monitoring methodologies. He received his PhD in chemistry and toxicol-
ogy from the University of Guelph.
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