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Abstract
Support for nature-based solutions (NbS) has grown significantly in the last 5 years. At the 
same time, recognition for the role of Indigenous Peoples in advancing ‘life-enhancing’ 
climate solutions has also increased. Despite this rapid growth, the exploration of the inter-
section of NbS and Indigenous Peoples has been much slower, as questions remain about 
the ability of NbS to be implemented while respecting Indigenous rights, governance, and 
knowledge systems, including in their conceptualizations. To address this knowledge gap, 
we draw on 17 conversational interviews with Indigenous leaders, including youth, women, 
technicians, and knowledge keepers from what is currently known as Canada to explore 
Indigenous conceptualizations of nature, nature-based solutions, and the joint biodiver-
sity and climate crisis. Three drivers of the biodiversity and climate crisis were identified: 
structural legacy of colonization and capitalism, a problem of human values, and climate 
change as a cumulative impact from industrial disturbances. Building on this understand-
ing, our findings indicate that shifting towards Indigenous conceptualizations of NbS as 
systems of reciprocal relationships would: challenge the dichotomization of humans and 
nature; emphasize the inseparability of land, water, and identity; internalize the principle of 
humility and responsibility; and invest in the revitalization of Indigenous knowledge sys-
tems. As the first exploration of Indigenous conceptualizations of nature within NbS litera-
tures, we close with four reflections for academics, advocates, leaders, activists, and poli-
cymakers to uplift Indigenous climate solutions for a just, equitable, and resilient future.

Keywords  Nature-based solutions · Indigenous Peoples · Nature · Self-determination · 
Indigenous knowledge

1  Introduction

Support for nature-based solutions (NbS) has grown significantly in the last 5 years (Han-
son et al. 2020) as supporters highlight their ability to work with nature for biodiversity, 
people, and the climate in the face of indivisible societal challenges (Griscom et al. 2019; 
Chausson et al. 2020; Seddon et al. 2020b, 2021). Indeed, the joint crisis of biodiversity 
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collapse and climate change is expected to cause a series of cascading impacts ranging 
from increasingly severe weather, rising sea levels, to the extinction of over one million 
species, among many other unknown impacts (IPBES 2019; Bush and Lemmen 2019). To 
mitigate the most severe impacts, a growing number of national and international pledges, 
declarations, and funding commitments have been made recognizing the role of NbS to 
address these joint crises simultaneously. One example, the Leaders’ Pledge for Nature 
at the United Nations Summit on Biodiversity (September 2021), captured this as Parties 
committed to ‘…step up global ambition for biodiversity and to commit to matching our 
collective ambition for nature, climate and people with the scale of the crisis at hand’ (1).

At the same time, recognition for the role of Indigenous Peoples in advancing ‘life-
enhancing’ climate solutions has been rising significantly (Wildcat 2009; Zurba and Papa-
dopoulos 2021). The Glasgow Climate Pact at the twenty-sixth Conference of the Parties 
(COP 26),1 for example, has six references to Indigenous Peoples including an emphasis on 
the role of their cultures and knowledges in effective action on climate change. This built 
on strong statements from the Intergovernmental Panel on Climate Change Working Group 
II Report (2022), the World Summit of the International Union of Conservation of Nature 
(2021), and the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem 
Services (2019). Internationally, Indigenous Peoples have also been sharing their perspec-
tives on NbS, asserting that ‘Indigenous Peoples knowledge systems are nature-based and 
honor the complex interdependence of all life forms. This is the root of success for the 
develop[ment] of effective solutions and practices for biodiversity conservation and cli-
mate change adaptation and mitigation’ (Indigenous Peoples Forum on Climate Change 
and Indigenous Peoples Major Groups 2019). Clearly, Indigenous Peoples play a central 
role in protecting, sustainably managing, and restoring land and water ecosystems, generat-
ing co-benefits for mitigation, adaptation, and biodiversity (Reed et al. 2021).

Loosely known as solutions inspired and supported by nature (European Commis-
sion [EU Commission] 2015), the rapid growth in NbS has been attributed to the eas-
ily digestible notion of ‘nature providing solutions’ (Cohen-Shacham et  al. 2019; Han-
son et  al. 2020). This has supported its usage in policy and corporate decision-making, 
despite criticism for the variable definition of NbS, often depending on the specific context 
(Welden et  al. 2021). From this perspective, the vagueness of the concept has enabled, 
on one hand end-users and practitioners to build a shared understanding of ‘nature’ and 
‘solutions’ through their ontological framework (enabling some constructive ambiguity); 
while on the other, perpetuated the dominant instrumentalist framing of ecosystem services 
(i.e. nature provides benefits to society) that reinforces a human-nature dichotomy (Maller 
2021; Welden et al. 2021). Mairena-Cunningham and Araúz (2020), from an Indigenous 
perspective, problematize this dichotomization between humans and nature, extending it to 
the disregard for the rights of Indigenous Peoples (including land tenure) and the devaluing 
of Indigenous knowledge systems and cultural practices. Furthermore, Indigenous Peoples 
are concerned that NbS will replicate many of the problems with carbon markets, such as 
REDD + , and uphold a belief that the joint climate and biodiversity crisis can be dealt with 
markets, technology, and science (Forest Peoples Programme 2021; Seddon et al. 2021). 
Instead, Cameron et al. (2021) view these problems as ‘…a deeply human story about the 
relationality between humans and the planet, and the consequences associated with colo-
nial ideologies and actions that subjugate humans, ecosystems, and ultimately planetary 
balance’ (17).

1  The decision can be found here: https://​unfccc.​int/​sites/​defau​lt/​files/​resou​rce/​cma20​21_​L16_​adv.​pdf

https://unfccc.int/sites/default/files/resource/cma2021_L16_adv.pdf
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Despite this rapid growth, the exploration of the intersection of NbS and Indigenous 
Peoples has been much slower (Townsend et al. 2020; Indigenous Climate Action [ICA] 
2021b). In a Canadian context, Reed et al. (2022) found that NbS only emerged in federal 
climate policy in 2019, following the election victory of Justin Trudeau’s Liberal Party. 
Despite a growing recognition of Indigenous rights, knowledge systems, and participation 
in federal climate policy, the study identified an unwillingness to recognize Indigenous 
jurisdiction and Indigenous conceptualizations of land as systems of reciprocal relations. 
In this way, questions remain about the ability of NbS to be implemented without uphold-
ing Indigenous rights, governance, and knowledge systems (Townsend et al. 2020). This 
limited recognition not only contributes to the uncertainty of the concept, but also risks 
the justification of further violence and dispossession against Indigenous Peoples under the 
guise of anthropocentric ‘nature-based’ solutions (Whyte 2018; Dominguez and Luoma 
2020). In this way, Whyte identifies a problem with ‘[t]hese solutions are being designed 
by non-Indigenous People[s] based on their conceptions of “nature”, and their understand-
ings of the causes of climate change’ (cited in ICA 2021b, 13).

This paper uses an Indigenous Research Paradigm (IRP) to explore Indigenous concep-
tualizations of ‘nature’ in nature-based solutions to provide insight into Indigenous visions 
of NbS and the root causes of the joint biodiversity and climate crisis. In partnership with 
the Assembly of First Nations (AFN) and as a team of predominantly Indigenous authors,2 
we used an IRP to center Indigenous Peoples knowledge and experience in the research 
process to ensure the five Rs—respect, responsibility, reciprocity, relationality, and rele-
vance—were appropriately included (Styres and Zinga 2013). Although there have been 
critical explorations of the acceptance of ‘nature’ from the perspective of Indigenous Peo-
ples (Ferguson and Weaselboy 2020), this novel exploration has not yet been conducted 
in the NbS literature, despite calls for research on the political implications of nature (and 
the natural) (Osaka et al. 2021). We conclude with four reflections for academics, advo-
cates, leaders, activists, and policymakers to uplift Indigenous climate solutions in the NbS 
discourse, contributing to the growing body of literature on Indigenous-led climate pol-
icy according to Indigenous ways of knowing, doing, and being (Reed et al. 2021, 2022; 
Deranger et al. 2022).

1.1 � Conceptualizing nature‑based solutions

Working with nature to address societal challenges is not new for Indigenous Peoples (ICA 
2021b), nor is it new to climate discourse. Concepts such as ecosystem-based adaptation 
(EbA), natural infrastructure, and ecosystem-based disaster risk reduction have been around 
for decades (Seddon et al 2020a, 2021), yet academic, political, and corporate interest in 
NbS has grown in recent years (Griscom et al. 2017; Chausson et al. 2020; Hanson et al. 
2020). To capture this momentum, the International Union for the Conservation of Nature 
(IUCN) developed a series of eight best practice principles and a definition: ‘…actions to 
protect, sustainably manage, and restore natural or modified ecosystems that address soci-
etal challenges (e.g. [climate change]) effectively and adaptively, simultaneously providing 
human well-being and biodiversity benefits’ (Cohen-Shacham et  al. 2016, 2). Since this 
time, other definitions have emerged, including from the European Commission (2015) as 

2  The author team is predominantly First Nations from Anishinaabe, Algonquin, and Mohawk back-
grounds. The other two authors have collaborated closely with Indigenous Peoples for several decades.
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‘…[solutions] inspired and supported by nature, and they maintain and enhance natural 
capital. They are positive responses to societal challenges, and can have the potential to 
simultaneously meet environmental, social and economic objectives’ (24), and by Baustian 
et al. (2020) as simply those solutions created by humans. A subset of NbS focuses on nat-
ural climate solutions (NbCS), which focuses more on climate change mitigation activities 
(Griscom et al. 2019; Schulte et al. 2022). A detailed review of NbS and NbCS emergence 
and scientific basis can be found in Seddon et al. (2021), as well as their challenges and 
opportunities (Chausson et al. 2020; Fleischman et al. 2020; Seymour 2020).

Scholars recognize the potential for NbS to introduce a new human-nature relationship 
to an international stage dominated by Western scientific worldviews (Welden et al. 2021); 
however, there is little to suggest that dominant efforts, including those represented by 
the IUCN, are attempting to do this (IUCN 2020). For example, Principle 7 of the Global 
Standards highlights the role of trade-offs between a few immediate economic benefits for 
the development and production of the full range of ecosystem services: a concept that 
has received criticism for its instrumentalist framing of biophysical and economic ben-
efits of natural systems for people (Costanza et  al. 2017). This has influenced also how 
human-nature relationships are conceptualized in NbS (Hanson et  al. 2020), moulding 
around instrumental and technocratic perspectives that dominate international, national, 
and corporate policy-making (Bieling et al. 2020). If the concept of NbS does expand past 
these perspectives, its ‘…potential to support transformative change towards regenerative, 
healthy landscapes for people and nature will inherently be limited’ (Welden et al. 2021, 
973).

1.2 � ‘Nature’ in nature‑based solutions

Although politics, culture, and history shape what counts as ‘nature’ (Escobar 2001), in the 
context of NbS, and their derivative NbCS, ontological tensions arise when considering the 
relationship between humans and nature. Jasanoff (2010), for example, describes how the 
dominant imaginary of climate change, endorsed by Western science, ‘…takes over from 
the subjective, situated and normative imaginations of human actors engaging directly with 
nature’ (235). On the contrary, at the Nature-Based Climate Solutions conference hosted in 
Ottawa, Canada (2020), members of the Indigenous Caucus called for a ‘…transformation 
that shifts the paradigm away from a hyper-consumerist culture to a paradigm rooted in 
relationships that value the nexus of people, land and reciprocity’.3 These competing con-
ceptual definitions have real-world implications for the design and implementation of NbS. 
For example, Osaka et al. (2021) critically examined the ways natural solutions to climate 
change have been conventionally framed, concluding that the dominant framing of these 
solutions can obscure the reality that they can be as risky, expensive, and technocratic. 
Outside of this study, there have been limited discursive exploration of NbS, or its constitu-
tive parts—‘nature’, ‘nature-based’, and ‘solutions’.

3  A member, Diandra Bruised Head from the Blood Tribe First Nation, read the statement developed by 
the Caucus in the conference plenary. A written version of the Statement can be found here. The recording 
can be found here beginning at 00:35 and ending at 5:15 here. https://​stati​c1.​squar​espace.​com/​static/​5dee6​
7fbbf​c3d24​11199​251b/t/​5e87d​b456d​f85b0​22533​a73a/​15859​61801​593/​Indig​enous+​Caucus+​State​ment.​
pdf, https://​www.​youtu​be.​com/​watch?v=​zgvKD​2nLBoE.

https://static1.squarespace.com/static/5dee67fbbfc3d2411199251b/t/5e87db456df85b022533a73a/1585961801593/Indigenous+Caucus+Statement.pdf
https://static1.squarespace.com/static/5dee67fbbfc3d2411199251b/t/5e87db456df85b022533a73a/1585961801593/Indigenous+Caucus+Statement.pdf
https://static1.squarespace.com/static/5dee67fbbfc3d2411199251b/t/5e87db456df85b022533a73a/1585961801593/Indigenous+Caucus+Statement.pdf
https://www.youtube.com/watch?v=zgvKD2nLBoE
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1.3 � Land, country, and Indigenous place‑thought

Recognizing their diversity, Indigenous Peoples hold common understandings of their 
relationship with the Land or Country in the Australian context. By contrast, the Oxford 
dictionary (Stevenson 2010) defines land as ‘the part of the earth’s surface that is not 
covered by water’ and ‘an area of ground, especially in terms of its ownership or use’. 
Land in an Indigenous context is more than just a territory or a home, it is spiritual 
and relationship place grounded in interconnection, interdependency, and relationships 
(Styres and Zinga 2013). Indigenous Peoples in Bawaka Country capture the complexity 
of this word: ‘…includes not just the territorial, land-based notion of a homeland, but 
encompasses humans as well as waters, seas and all that is tangible and non-tangible 
and which become together in a mutually caring and multidirectional manner to cre-
ate and nurture a homeland’ (Bawaka Country et  al. 2013, 186). These relationships 
are also central to the design of Land-based governance systems that are manifested 
through culture, ways of life, political structures, and economies (Whyte 2018).

This grounding is quite distinct from Western concepts of superiority, dominance, 
and control, often neglecting the agency of the Land itself, a belief that is central to 
Indigenous ontologies and epistemologies (Watts 2013). Watts (2013) captures this 
belief by introducing the concept of Indigenous Place-Thought, a concept that believes 
where you are located possesses thought, acknowledging that the ‘…land is alive and 
thinking and that humans and non-humans derive agency through the extensions of 
these thoughts’ (Watts 2013, 2). Hunt (2014) echoes this definition, arguing that Indig-
enous ontologies cannot be separated from Land and more-than-human thought. The 
benefits of understanding this symbiotic relationship cannot be overstated. For example, 
Yunkaporta (2019) shares teachings from his Elders describing how you must work with 
the land, or the land will move you: a reality that is facing Indigenous Peoples today as 
they confront the implications of forced relocation due to severe climate impacts. In this 
way, Whyte (2020) describes the simultaneous ecological and relational tipping points 
that must be addressed together to avoid climate change’s most severe impacts and the 
perpetuation of injustice.

2 � Materials and methods

Broadly, this study is based on an IRP in order to refocus the evaluative lens on ‘…the 
innumerable ways in which white sovereignty circumscribes and mitigates the exercise 
of Indigenous sovereignty’ (Nicoll 2004, 19). Furthermore, by centering Indigenous 
Peoples and their knowledge systems in the design, implementation, and collection of 
research, as well as in designing the Author team, we employ an IRP to counter the 
hegemonic occupation of Western systems of knowledge in the design and evaluation of 
NbS (Smith 2012). This approach enables us to deconstruct the dominant politics under-
lying colonial interpretations of nature (and by extension climate solutions) by ‘being 
in’ Indigenous sovereignty (Neville and Coulthard 2019). Finally, ‘being in’ Indigenous 
sovereignty contributes to a decolonial praxis that also advances everyday practices of 
resurgence (Corntassel 2012).
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2.1 � Methods

This project originated in a research partnership with the Assembly of First Nations 
(AFN), a national advocacy organization for First Nation citizens in Canada, as they 
work to develop a National Climate Strategy, as directed by the Chiefs-in-Assembly’s 
resolution, ‘Declaring a First Nations Climate Emergency’. Members from the AFN 
(TS, CS, JL) participated in the formulation of the research questions, the identification 
of interview candidates, and the analysis of the results (Wilson 2008). Experts were 
identified in partnership with AFN based on their Indigenous identity and professional 
experience working in climate and conservation-related fields. To do this, we used a 
purposive sampling strategy to focus on identifying a diversity of Indigenous voices, 
including leaders, youth, women, technicians, and knowledge keepers from across Can-
ada (Creswell et  al. 2007). We expanded this through a snowball sampling technique, 
where each Expert was asked to identify an additional 1 or 2 Experts. The term Expert 
is used to explicitly value the lived experience and knowledge that participating Indig-
enous Peoples brought to this study.

Interviews used a conversational method to ‘…[honour] orality as means of transmit-
ting knowledge and upholds the relational which is necessary to maintain a collectiv-
ist tradition’ (Kovach 2010, 42). In an Anishinaabe context, this approach aligns with 
traditional practice where if you wanted to know something, you would follow protocol 
by asking with an offering, which would then lead to a conversation (Chiblow 2021). A 
broad interview guide covered 14 questions along with sub-question prompts organized 

Table 1   List of interview questions used in this study

Interview questions

Introduction
  - Can you describe where you are from? Have you observed or experienced environmental changes over 

the course of your life? If so, what kind of changes?
Part 1: Indigenous Climate Leadership

  - What do you consider as causing these environmental changes? How should these be addressed?
  - What are Indigenous-led climate solutions?
  - Is Indigenous-led conservation an example of climate action? If so, how?

Part 2. Nature-based solutions
  - How do you describe ‘nature’? How about ‘climate change’? Is there a word in your language for it?
  - What does this concept (nature-based solutions) mean to you?
  - How do you perceive the federal government to describe it? Are there differences with how you 

describe it?
  - How should the rights and responsibilities of Indigenous Peoples be respected in these solutions?
  - What needs to happen or change (political, social, cultural, environmental, or economic) to support 

these?
Part 3: Building a framework for Indigenous-led nature-based climate solutions

  - Are there key principles that could guide the development of Indigenous-led nature-based solutions? If 
so, what are they?

  - Should these solutions interface with ‘mainstream’ nature-based solutions? If so, how?
  - Are there frameworks that could help guide the interaction of these two approaches?

Concluding remarks
  - Is there anything that I missed? Any additional points that you would like to share?
  - Could you share one or two people that could participate in this study?
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into four general categories, described in Table 1. Probing questions were asked during 
the interview to dive deeper into specific areas, enabling new themes and conversations 
to collaboratively emerge.

Although the original plan was to hold these conversations in person, COVID-19 
changed the approach to online discussions via Zoom. Consent was given by participants 
either choosing to sign the consent forms or providing verbal consent on the online call. 
A total of 17 interviews, out of 26 invitations, were conducted in English, taking between 
36 min to 1.5 h during the months of June to December 2021. Each was recorded (with 
permission) using Zoom, transcribed by one co-author (GR), and analyzed using NVivo, 
a qualitative data analysis software (Hsieh and Shannon 2005). Once the transcription 
was complete, it was shared with participants to ensure their message and intentions 
were appropriately characterized, as well as, in the specific instance where an Indige-
nous language was used; the proper spelling was correct. All quotes, preferred affilia-
tion, and specific Indigenous Nation were approved by each Expert prior to their inclu-
sion in this study, as per research ethics (REB 21-02-2017 at the University of Guelph). 
Table 2 shares the specific identifying information agreed by each Expert, ensuring that 
they receive appropriate credit for their contributions. Not all invited Indigenous experts 
participated in the research, thus not all geographic regions in Canada were represented 
(Quebec, Northwest Territories, and Newfoundland and Labrador).

In an IRP, analyzing data is also known as ‘meaning-making’ referring to a process that 
involves the spirit, heart, mind, and body (Absolon 2011; Archibald 2008). For example, 
Chiblow (2021) in describing an Anishinaabe coding process introduces the concepts of 
bizindaage (I listen to someone), ozhibii’igi (I wrote things down), naanaagadawendam (I 
consider, notice, think, reflect, realize), and nisidotaagwad (it is understood). Drawing on 
this framework, one co-author (GR) examined each transcription, at least twice, to identify 
recurring themes, which were then analyzed, discussed, and modified in an iterative fash-
ion using NVivo (Bennett et al. 2019).

Table 2   List of Indigenous Experts interviewed

Code Nation

Hetxw’ms Gyetxw (Brett D. Huson) Gitxsan Nation
Emily McDougall Southern Tutchone and Tlingit
Kyle Métis
Jocelyn Joe-Strack (Däk’äläma) Champagne and Aishihik First Nations
Lisa Membertou First Nation
Eriel Dënesųłiné
Cree Legal Scholar Neyaskweyahk, Ermineskin Cree Nation
Expert 8 Anishinaabe-Métis
Spencer Greening (La’goot) Tsimshian
Tyson Atleo Ahousaht Nation
Becky Cook Misipawistik Cree Nation
Quinn Anishinaabe
Jordyn Burnouf Nehiyaw
Cheyenne MacDonald Sipekne’katik First Nation
Jesse McCormick Anishinaabe
Crystal Inuit
Chief Byron Syilx Okanagan
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3 � Results and discussion

Drawing on these conversational interviews, we sought to explore how Indigenous Peoples 
conceptualize ‘nature’ in nature-based solutions to open space for Indigenous-led climate 
solutions according to Indigenous knowledge systems. Interviews included representation 
from First Nations (n = 14), Métis (n = 2), and Inuit (n = 1), the three recognized Indige-
nous Peoples in Canada,4 holding many roles in the climate and conservation field and 
trained in both Indigenous and western education. These roles include First Nations leader-
ship, young leaders, women, technicians, academics, and knowledge keepers from across 
Canada (see Fig.  1), and who work for different Indigenous organizations (both at the 
grassroots and national level), academics institutions, and non-governmental organizations.

Climatic Change  

Fig. 1   Geographic representation of Indigenous Experts interviewed (n = 17)

4  We stress that even within these groups of recognized Indigenous Peoples, there is great diversity.
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As we heard from these Experts, it became apparent that to understand these concep-
tualizations, we had to first hear their perspectives on what the root causes (or drivers) 
of the joint biodiversity and climate crisis are. This exploration is essential to understand 
how NbS proponents (and the concept itself) characterize the ‘societal challenges’ these 
solutions are working to address. Compared to an emphasis on greenhouse gases emis-
sions, our analysis identified three main drivers of the biodiversity and climate crisis: (i) 
the structural legacy of colonization and capitalism, (ii) a problem of human values, and 
(iii) climate change as the cumulative impact of industrial disturbances.

3.1 � Structural legacy of colonization and capitalism

Experts often referenced the structural legacy of colonization and capitalism as a key 
driver of their observed and experienced environmental changes. They described the vari-
ous efforts made by the colonial government (i.e. Canada) to remove them from their lands 
and waters and destroy their languages, cultures, and worldviews.5 A Cree legal scholar 
from Neyaskweyahk, Ermineskin Cree Nation, for example, shared the goal and vicious 
circle of the colonial project: ‘…with the ultimate goal of genocide by the disappearance of 
[Indigenous Peoples]’. This lived reality of Indigenous Peoples is often actively excluded 
from discussions on climate change, adaptation, and NbS (Cameron 2012). In a similar 
vein, capitalism, and the pursuit for maximizing economic profit and growth, was seen as 
a major driver in our study for both the climate crisis but also for the ongoing impacts 
on their lands, waters, and territories. Chief Byron, a Syilx Okanagan, rhetorically asked, 
‘who is it that said that we have the right to destroy something simply for economic bene-
fit?’ Certain NbS proponents believe that NbS can respond to this question by helping tran-
sition away from a destructive economic model towards one that values nature and its con-
tributions to people (Seddon et al. 2021). Others (Welden et al. 2021), however, question 
this transformative ability when NbS (and their designers) are imbedded within a dominant 
economic system that maintains certain ontological orientations towards the natural world 
as commodity, property, or resource. By contrast, the Experts were clear in their belief that 
all components of the world are alive and imbued with spirit, aligning with Indigenous 
scholars (Borrows 2002; Craft 2018; McGregor 2018).

3.2 � A problem of human values

Many Experts in our study described a series of human values, developed by those colonial 
and capitalist systems, that influence behaviours and activities which drive the biodiver-
sity and climate crisis in response to questions on the causes of environmental and climate 
change. Spencer Greening (La’goot), Tsimshian, puts it simply: ‘…the modern world, or 
the mainstream Western world, has lost touch with a human society that values relation-
ships with ecosystems more than its own excess’. Knowledge Keepers at the Onjisay Aki 
Gathering echoed this point, explaining that the emergence of these values, such as greed, 
competition, selfishness, and domination, fuel destructive human behaviours, which in 
turn create severe impacts such as climate change, biodiversity decline, and poor health 
of people (Cameron et al. 2021). The artificial separation between humans and nature, as 

5  For more detail, please refer to the Final Reports of the Truth and Reconciliation Commission found here: 
https://​nctr.​ca/​recor​ds/​repor​ts/ and the National Inquiry into Missing and Murdered Indigenous Women and 
Girls found here: https://​www.​mmiwg-​ffada.​ca/​final-​report/

https://nctr.ca/records/reports/
https://www.mmiwg-ffada.ca/final-report/
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described by the Experts, has enabled the paradigm of ‘progress’ and pursuit of economic 
growth to result in the failure of the last 30 years of climate policy (Stoddard et al. 2021). 
Kyle, Métis, shares a further tension in climate discussions: ‘…there [is] an increasing ten-
sion between how the world is supposed to work and how the dominant society want it to 
work’. He continues to describe climate change as ‘…a product of that tension… [with] 
those two things coming into conflict with each other’. Elder Dave Courchene-baa (as cited 
in Cameron et  al. 2021) captures this well: ‘climate change is really a reflection of val-
ues that are creating this imbalance that we’re finding in today’s world’ (p. 6). Among 
all Experts, the restoration and resurgence of Indigenous knowledge systems were seen 
as a key priority to rebuild reciprocal relationships with the Land, returning to kincentric 
beliefs (Todd 2016; Reo 2019).

3.3 � Climate, cumulative effects, and industrial disturbances

Our results demonstrated how Experts framed the biodiversity and climate crisis in a broader 
context—one characterized by a long, cumulative history of impacts on ecosystems by indus-
trial development. Building on this, Eriel, Dënesųłiné, discussed the tendency to focus exclu-
sively on oil and gas as a key driver of industrial disturbances, which neglects the ‘…long 
history of economic drivers that have been created and forced upon our communities by set-
tler society without our participation… [such as] logging, agriculture, and mining for multi-
ple different types of things in our territory’. This sentiment was echoed by Expert 8, Anishi-
naabe/Métis, challenging us to avoid looking at climate change as this ‘…abstract thing that is 
removed from all the industrial activities within the territory’, continuing to urge that we take 
them ‘…as part of an equation and multiple components, looked at over time, so cumulative 
and compounding effects over time’. These reflections, in line with other Experts, recognize 
how Indigenous Peoples have been concerned about ecosystem destruction and environmental 
change long before dominant society officially recognized it as a crisis (McGregor et al. 2020).

4 � Indigenous conceptualizations of ‘nature’ in nature‑based solutions

We now shift our focus to how Experts conceptualized ‘nature’ in nature-based solutions to 
shed light on Indigenous visions of NbS and discuss their implications for critiquing domi-
nant framings of NbS. While this exploration of NbS from the lens of Indigenous Peoples is 
novel and exploratory, it is not intended to provide a pan-Indigenous overview of ‘nature’, 
rather it will identify key themes and note specific examples based on the Expert’s spe-
cific nation, upholding the importance of relational accountability (Reo 2019). The themes 
emerged from questions related to Indigenous understandings of nature and nature-based 
solutions, broadly summarized into four categories: (i) no word in their Indigenous language 
for nature; (ii) the inseparability of Indigenous Peoples, Land, and Water; (iii) humility and 
the responsibility of humans; and (iv) the revitalization of Indigenous knowledge systems.

4.1 � No word in their Indigenous language for ‘nature’

Broadly speaking, most Experts shared that there was no direct translation in their language 
for nature. Some provided examples, such as ‘aki’ in Anishinaabemowin and ‘Wsitqamu’k’ 
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in Mi’kmaw but clarified that this was a poor characterization of the concept. Spencer 
Greening (La’goot), Tsimshian, explained broadly why this was the case: ‘…there isn’t 
really a word for [nature] in a lot of languages. And so it only becomes something when 
we other it. And so in an Indigenous sense, like, nature is just our place, our home, where 
we belong to. And you wouldn’t need to define it in that way. But in a Canadian or Western 
sense, we’re able to define it because we’ve othered it’. This point was echoed by Experts 
as they described their relationships with more-than-humans. More-than-humans in an 
Indigenous context, according to Kimmerer (2013), must be broadly understood as rela-
tives, or more aptly teachers, for humans who have the least experience with how to live 
reciprocally with the world around us. Maller (2021) suggests more-than-human is useful 
for ‘…[moving NbS] past anthropocentric, colonial, and purely functionalist framings’ (5).

Experts attributed these anthropocentric framings of NbS to the noun-based nature of 
English. In contrast, Quinn, Anishinaabe, discussed how Indigenous languages are gener-
ally verb-based, drawing on the example of Anishinaabemowin: ‘…[it] is really verb based, 
so you don’t have things. The amount of verbs in the language far outweighs the amount 
of nouns so everything’s in motion…things [that] are inanimate tend to be animate, where 
in English, and the idea of Western-thinking, things are always inanimate. In Anishinaabe-
mowin, things are alive, they’re more than just alive, you know, there’s often things that 
are spiritual’. Echoing this sentiment, Jordyn Burnouf, member of Black Lake First Nation, 
provides an example of how specific teachings, and the phenomenon they relate to, can-
not be conveniently translated into English: ‘…there are teachings in language that can 
explain phenomenon that we can’t understand in scientific and Western terms, right? We 
can’t translate that to English because that concept of our connection, our kinship between 
creator, the spirit and the land’. The concept of ‘All my Relations’ (or ‘sustainable rela-
tions’ according to Ferguson and Weaselboy 2020) captures this interconnectedness, rela-
tionship, and reciprocity and has been applied to describe how this teaching must inform 
how climate impacts and solutions are experienced and understood by Indigenous Peoples, 
such as by Fort William First Nation knowledge holders (Galway et al. 2022).

Our results show that due to the noun-based structure of English, the term ‘nature’ per-
petuates a separation of humans and nature. This overlooks a foundational understanding 
in Indigenous ways of knowing that see the humans, spirit, and Land as interconnected, 
relational, and reciprocal, captured in the near non-existence of nature in the Indigenous 
languages shared by the Experts.

4.2 � Land, Water, and identity are inseparable

All Experts discussed the inseparability and deep connection between them and the Land 
and Water, though they noted how these interconnections were exercised depending on the 
specific Nation. For example, Cheyenne MacDonald, Sipekne’katik First Nation, shared 
a Mi’kmaq word to represent interconnectedness: ‘…M’sɨt No’kmaq means all my rela-
tions, and that we’re all interconnected with each other, which kind of encompasses how 
we are all very much connected and that when something happens in one area, it directly 
impacts others’. In an Inuit context, Crystal cited the principles of Inuit qaujimajatuqangit 
(IQ principles) to describe this reciprocal relationship: ‘…if we look at avatittinnik kamat-
siarniq, respecting for the land, caring for the land, the animals and the environment. And 
really being true to that, allowing the natural, or nature to do its work that it’s meant to do, 
because nature knows what they’re doing’. This can be contrasted with the parentage of 
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current framings of ‘nature’ either from romantic idealism (i.e. nature as pristine, good, 
and possessed of valuable external social qualities) and environmental instrumental-
ism (i.e. nature should be protected for anthropogenic benefit) (Osaka et al. 2021). Eriel, 
Dënesųłiné, believes these framings run contrary to the Indigenous value system: ‘…we 
are a part of these systems in order to manage and maintain these systems for the rich bio-
diversity that they have, this requires us to be a part of that system and structure’.

In this context, Quinn, Anishinaabe, also responds to the question of describing nature 
by capturing its complexity: ‘What is nature? You know, it’s not a thing. It’s not a noun. If 
you break it down linguistically, it’s not a noun. Nature is more than what captures nature. 
It’s the things that are connected: everything that’s interconnected’. Many Experts echoed 
this reflection, acknowledging the specific practices of their culture, language, and knowl-
edge system (similar to Galway et al. 2022). Recognizing the verb-based origin of Indig-
enous languages, Experts also described how this relationship is based on ongoing and 
reciprocal practice (i.e. taking action). Eriel provides an example of this in the Dënesųłiné 
context: ‘…practicing those things on the daily, you start to really see yourself as part of 
these ecosystems as opposed to someone enjoying it, or benefiting from it, you are a part of 
it. And there’s no words to separate. There’s the words for animals and medicines and dif-
ferent things. But there’s no words that like say like that is nature and I am not’.

These findings countered the separation of humans and nature found in dominant NbS 
by demonstrating how Indigenous Peoples, as described by the Experts in our study, view 
themselves and the Land and Water as inseparable parts of a whole.

4.3 � Humility and the responsibility of humans

Many Experts discussed the inherent humility in acknowledging that you are part of, not 
separate from, the Land and Water in response to questions on how their understood ‘NbS’. 
Central to this recognition was the role of stopping the harmful practices and behaviours 
causing the climate and biodiversity crisis, a point echoed by many Experts and scholars 
alike (Cameron et al. 2021; Deranger et al. 2022). Specifically, Jesse McCormick, Chippe-
was of the Thames First Nation, discussed the impacts of these destructive systems—coloni-
alism and capitalism—on Indigenous systems: ‘… [there was a] displacement of power that 
led to a diminished reliance on Indigenous systems as a basis for a better relationship with 
the land’. Agreeing with this characterization, Tyson Atleo, hereditary chief-in-line of the 
Ahousaht Nation, describes this relationship (and humility) as absent from decision-making: 
‘What I found as missing from decision making for and about our interaction with natural 
systems, which has been a major part of the cause of the problem is, is our relating to natural 
systems based on a certain set of values and assumptions’. The absence of this is not surpris-
ing in a climate context, where due to the dominant paradigm of ‘progress’, worldviews that 
offer alternatives are marginalized, undermined, or ignored (Stoddard et al. 2021).

As an example, Jocelyn Joe-Strack (Däk’äläma), Champagne and Aishihik First Nation, 
explained how decisions were being made ‘…without heart [and] without spirit…decisions 
that prioritize a theoretical system that humans have made up’. A system that, she con-
tinues, to ‘…set values and priorities that conflict with the needs of Earth and the needs 
of humanity and the needs of an individual life’. Becky Cook, Misipawistik Cree Nation, 
characterized the results of these values as the ongoing abuse of our systems and the abil-
ity of ‘nature’ to heal itself if given the chance: ‘…we can’t keep harming Mother Earth, 
keep abusing her, and abusing those resources, and expect that the healing will happen. 
But Mother Earth does have the ability to heal herself, we just have to let her’. To avoid 
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this, she described how Indigenous perspectives on NbS must begin with an acknowledge-
ment of humility: ‘…the Earth has the solution. We are only a small part of creation and 
we do not have the control we think. We need to repair our relationship with the Earth. We 
need to bring back respect and reciprocity. We need to stop exploiting and remember to 
take only what we need’. Jocelyn Joe-Strack (Däk’äläma), Champagne and Aishihik First 
Nation, rationalized these destructive behaviours due to an inability to connect with one’s 
full self: ‘…we are walking around like half-a-person, we prioritize our mental and our 
physical. But we have this like emotional and spiritual element of ourselves that we have 
diminished and numbed through the practice of this culture that is dominating us’.

Extending this further, Experts also spoke about the deep connection between violence 
against the land and violence against humans, centering the concept of a healthy envi-
ronment and healthy communities as part of that sacred relationship.6 Eriel, Dënesųłiné, 
clearly spoke about this connection and the responsibilities that Indigenous Peoples carry: 
‘…you have responsibilities to the land as well, you have responsibilities to all of your 
relations on the land. And you always have to have that balance’. These responsibilities 
are often juxtaposed against the way in which Westernized and industrial societies view 
the world for profit (M’sɨt No’kmaq et al. 2021). Experts also spoke about the implications 
of disrespecting these responsibilities and that balance, providing examples of the envi-
ronmental and social changes happening around them. Jordyn Burnouf, member of Black 
Lake First Nation, highlighted this clearly: ‘…nature is telling us something. And it’s not 
only a matter of listening, we can hear about it every day’. Furthering this point, Chief 
Byron described how the land would respond if we don’t listen and continue a trajectory of 
irresponsible behaviour: ‘the land itself will heal. We can push ourselves out of existence 
right now and have a mass extinction of our people’s species. But the Earth will be like, oh, 
in a decade, you’ll see a whole new environment, a whole new land just completely resolv-
ing itself’. The operationalization of a politics of humility, where human resituate them-
selves as part of the living system, is central to addressing the drivers of the biodiversity 
and climate crisis (Stoddard et al. 2021).

4.4 � The revitalization of Indigenous knowledge systems and languages

Experts spoke about the essential role that Indigenous knowledge systems play in concep-
tualizing NbS and by extension all climate-related solutions. They also spoke about the 
essential work that Indigenous Peoples need to do to revitalize these knowledge systems 
for themselves, despite the structural and ongoing legacy of colonization. In doing this, 
they highlight how Indigenous knowledge systems continue to combat de-legitimization, 
disrespect, and minimization (Nadasdy 2007; Littlechild 2014). Quinn, for example, spoke 
about how Anishinaabe worldviews are often forced to bend to fit within Western systems: 
‘Anishinaabe-aadiziwin, worldview, [is] made to bend and curve in order to meet the need, 
the standard, or the validation from Western way of thinking’. He continues to describe the 
steps required for it to be understood by these systems: ‘…for it to be understood…it has 
to change, so what happens is the integrity of knowledge or the knowledge systems is bent 
or broken in order to be molded into something that’s understood through a very specific 
lens’. These observations align with criticism of the ‘integration’ approach to working with 

6  For more information, see the work of the Women’s Earth Alliance and Native Youth Sexual Health Net-
work (2016) found here: http://​landb​odyde​fense.​org/​uploa​ds/​files/​VLVBR​eport​Toolk​it2016.​pdf?

http://landbodydefense.org/uploads/files/VLVBReportToolkit2016.pdf
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multiple knowledge systems (Nadasdy 2007), instead of emphasizing knowledge co-pro-
duction in a process of mutual respect, kindness, and generosity (Reed et al. 2020).

Experts shared a general consensus that while an enhanced inclusion of Indigenous 
knowledge systems are central to conceptualizing NbS, it is not enough. Instead, this inclu-
sion must extend towards centering Indigenous-self determination and sovereignty, espe-
cially in decision-making (Deranger et al. 2022). Quinn, Anishinaabe, eloquently summa-
rized the role of revitalization of Indigenous, or in his context Anishinaabe, worldviews in 
Indigenous resurgence: ‘…helping to rebuild your family structures, which then help to 
rebuild your communities: healthy families create healthy communities, healthy communi-
ties create strong nations’. Unfortunately, many climate discussions continue to disregard 
this resurgence and commodify Indigenous knowledge and action as ‘…a last-ditch effort 
to be integrated into a battalion of adaptive solutions to save us all’ (Dhillon 2018, 2). 
Two examples highlight this: the Pan-Canadian Framework on Clean Growth and Climate 
Change where, despite aspirational references to Indigenous Peoples and their inclusion, it 
failed to uphold their right to self-determination (Reed et al. 2021; ICA 2021a); and across 
federal Canadian climate policy that despite a similar growth in recognition of Indigenous 
rights and knowledge, there is a clear unwillingness to recognize Indigenous jurisdiction 
and Indigenous understandings of land in conversations on NbS (Reed et al. 2022).

To avoid this, Lisa, Mi’kmaw from Membertou First Nation, discussed some steps that 
Western science and decision-makers need to consider in acknowledging the legitimacy of 
Indigenous knowledge systems: ‘…it’s not this philosophical perspective that we have…
it’s based on years and years and centuries of knowledge that we gained through our own 
science’. She continued to discuss the difference between these systems of knowledge: ‘…
the difference is like the value system that we have in terms of our responsibilities to the 
land and our relationship with the land is the part I think that needs to be worked on’. 
This difference was captured in the principles of re-Indigenizing conservation, where Elder 
Albert Marshall described a process of thinking and acting on biodiversity conservation 
that advances Indigenous resilience and resurgence for the wellbeing of all ecology and 
peoples (M’sɨt No’kmaq et  al. 2021). As an applied example of this practice, the article 
identified M’sɨt No’kmaq (described above by Cheyenne) as lead author to ‘…honour the 
collective and to acknowledge that all stories, learning, and language come from the land’ 
(840). This practice, while uncommon in Canada, has been growing in other jurisdictions, 
such as by the Bawaka Collective in Australia (Bawaka Country et al. 2013, 2016).

Extending this point, Expert 8, Anishinaabe/ Métis, describes the importance of 
expanding the integration of Indigenous knowledge systems to the equitable considera-
tion in decision-making, in terms of both mainstream governance frameworks and Indig-
enous decision-making: ‘…it’s not [just] having a seat at the table in a Western table, and 
translating their knowledge into what’s easily palatable from a Western perspective, but 
rather thinking about what exists outside of those tables, that is legitimate jurisdiction and 
authority being exercised, and how does that influence decision making? And how might 
Western decision making need to adapt to and not necessarily fully understand but provide 
deference to an Indigenous process?’ Scholars are beginning to respond to this question 
in the context of climate change, a field that has traditionally valued western science and 
decision-making, by flipping the script and focusing on the ways that ‘business-as-usual’ 
research and policy actively harms Indigenous Peoples (Cameron et  al. 2021; Deranger 
et al. 2022).

The revitalization of Indigenous knowledge systems, including Indigenous lan-
guages, was a clear priority stemming from the Experts. This revitalization is central to 
removing the structural legacy of colonization on Indigenous Peoples, as well as in the 
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conceptualization of NbS. Our results also point to a need for a meaningful discussion and 
engagement with Indigenous knowledge systems in decision-making processes surround-
ing the implementation of NbS.

5 � Policy implications

In the above, we explore how the Indigenous Experts discussed the origins of the biodi-
versity and climate crisis, as well as how they conceptualized ‘nature’ in nature-based 
solutions in order to explore their implications. A separate paper based on this research 
introduces seven new principles for Indigenous-led nature-based solutions to inform how 
Indigenous Peoples can contribute to conservation (Reed et al. 2023). Based on these con-
versations, we offer four novel reflections for academic and policy discussions on NbS to 
uplift Indigenous ways of knowing, doing, and being for climate solutions a sustainable 
future  (summarized in Table 3). These represent a preliminary exploration of these con-
cepts within the NbS literature.

5.1 � Centering decolonization as an interpretative framework for NbS

NbS cannot be separated from the structural legacy of colonization and capitalism and its 
ongoing assault against Indigenous Peoples and their rights, knowledge systems, and gov-
ernance systems (Deranger et al. 2022). To describe this phenomenon, Whyte (2016) intro-
duces the concept of ‘colonial déjà vu’ to characterize how climate injustice is imbedded 
within a cyclical, and larger, history of anthropogenic change driver by colonialism, indus-
trialism, and capitalism. This cyclical, and structural, legacy has also manifested in the 
supremacy of one knowledge system and its description of the climate ‘problem’, blocking 
discussions on the root causes of the biodiversity and climate crisis (Stoddard et al. 2021). 
By contrast, the Experts describe a problem (and its root causes) based on Indigenous 
ontologies and epistemologies,  summarized in sections 3.1 and 3.2, oriented towards a 
reflexive examination of human’s behaviours and responsibilities (similar to Cameron et al. 
2021; and Galway et al. 2022). This examination calls on NbS scholars and policymakers 
to conceptualize NbS as political exercises that cannot be separated from colonization and 

Table 3   Policy recommendations to uplift Indigenous Peoples’ perspectives on nature-based solutions

Policy Recommendations
1.  Center decolonization as an interpretative framework for NbS:  Conceptualize NbS as politi-

cal exercises that cannot be separated from colonization and a long, cumulative history of impacts on 
the ecosystems by industrial development, as well as the economic model that prioritizes growth and 
progress at all costs.

2.  Uphold Indigenous self-determination and participation in decision-making:  Avoid the relegation 
of Indigenous Peoples to the role of contributor, participant, and stakeholders, and instead uphold their 
right to self-determination as rightsholders, captured within the minimum standards of the UN Declara-
tion on the Rights of Indigenous Peoples.

3.  Engage frameworks to braid ontologies and epistemologies for transformative NbS:  Build 
respectful frameworks of knowledge co-production and uphold the work of Indigenous Peoples to revi-
talize Indigenous ontologies and epistemologies.

4.  Open space for Indigenous-led NbS: Make space for Indigenous Peoples to lead research, design, 
and implementation of solutions based on their ways of knowing, doing, and being.
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a long, cumulative history of impacts on the ecosystems by industrial development, as well 
as the economic model that prioritizes growth and progress at all costs (Maller 2021).

Creating space for solutions that align with Indigenous economies was stressed by the 
Experts, as highlighted by Hetxw’ms Gyetxw (Brett D. Huson), Gitxsan Nation: ‘Look 
at the reciprocity we have with the Land itself. The Gitxsan economy was driven by how 
much we can give, not by how much we can retain’. In this way, we echo the call from 
scholars to shift away from frameworks upholding colonization and capitalism towards 
those that center abundance and relationality, enabling NbS to focus on healing relation-
ships between people and the land (Kimmerer 2022). Eriel, Dënesųłiné, summarizes 
this shift by calling on  the acknowledgement of the structural legacy of colonialism on 
NbS (section 3.1) and the removal of the colonial lens to NbS: ‘…[when] we talk about 
decolonization, how are we removing the colonial lens in which we look at what a nature-
based solution is? How are we removing a lens of how, who and what nature-based solu-
tion serve?’ The removal of a colonial lens, or more aptly the application of decolonial 
lens, centers the legacy of colonization, land dispossession, and environmental harm in the 
design and evaluation of NbS to open space for Indigenous-led decision-making and self-
determination.  For example, Reed et  al.  (2022) describes how Canadian climate policy, 
such as the Pan-Canadian Framework on Clean Growth and Climate Change, erases Indig-
enous jurisdiction in sections on forestry, agriculture, and natural resources: sectors that 
are grounded in the removal of Indigenous Peoples from their lands, waters, and territories. 
To avoid reproducing this reality, a decolonial lens can assist in understanding how these 
histories manifest in the present day and propose solutions to governments to advance their 
decolonization imperative alongside decarbonization. 

5.2 � Uphold Indigenous self‑determination and participation in decision‑making

Seddon et  al. (2021) shared four principles to ensure NbS benefit society, one of which 
emphasizes the full engagement and consent of Indigenous Peoples. While this is a con-
structive start, it frames Indigenous Peoples as the recipients of NbS, requiring their 
engagement while other actors—settler governments, private proponents, non-govern-
mental organizations—design and implement these solutions (Townsend et al. 2020; ICA 
2021b). This stakeholder framing minimizes the ability of Indigenous Peoples to exercise 
their self-determination and neglects the role that Indigenous Peoples have been playing 
in designing ‘nature-based’ solutions since time immemorial (von der Porten et al. 2015). 
Our Experts stressed that Indigenous NbS are grounded in Indigenous concepts of self-
determination, rights and responsibilities, knowledge systems, and ceremonies (Sekulova 
and Anguelovski 2017; Reed et al. 2022). Deborah McGregor echoed this point ‘…[our] 
own conception of what nature-based solutions are…being on the land…being there, 
understanding, hearing what the land has to say about what is happening’ (as cited in ICA 
2021b, 8).

These Indigenous conceptualizations of Land and Water need to enter NbS discussions 
in a meaningful way. As described above, the predominant model of conservation—cap-
tured in Principle 1 of the IUCN’s Global Standard—has been central to the eviction, 
criminalization, and dispossession of Indigenous Peoples from their ancestral territories 
(Tran et al. 2020). This ‘fortress conservation’ model has been challenged by the emerging 
concept of Indigenous Protected and Conserved Areas (IPCAs), highlighting ‘…time-hon-
oured ways of interacting with environments that support people and places alike’ (Artelle 
et al. 2019, 8). As a result, we encourage scholars and policymakers to avoid the relegation 
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of Indigenous Peoples to the role of contributor, participant, and stakeholders, and instead 
uphold their right to self-determination as rightsholders, captured within the minimum 
standards of the UN Declaration on the Rights of Indigenous Peoples.

5.3 � Engage frameworks to braid ontologies and epistemologies for transformative 
NbS

There are concerns that NbS will perpetuate a belief that the biodiversity and climate crisis 
can be dealt with technology, science, and markets alone (Welden et al. 2021). This is even 
more problematic when thinking about the overrepresentation of Western scientists and 
economics in the production of evidence assessing the effectiveness of NbS, despite the 
projection that most NbS will occur in non-Western countries (Schulte et al. 2022). Under 
this worldview, climate action is trying to solve the problem of greenhouse gases’ emis-
sions, which at its simplest form, avoids serious conversation on the political, economic, 
and social system that is creating those runaway emissions (Stoddard et  al. 2021). In a 
similar context, proponents for the mitigation benefits of NbS have been criticized for their 
inability to discuss rapid decarbonization and thus excuse business-as-usual fossil fuel con-
sumption (Anderson et al. 2019).

Clearly, and as our Experts shared, there is a need to critically assess how research and 
policy on NbS engages with different ontological and epistemological frameworks to avoid 
the ontological path dependency that currently exists. This act, prioritizing Indigenous 
ontologies and epistemologies, enables Indigenous resistance and resurgence against power 
imbalances in co-production research (Bang et al. 2014). Two experts, Cheyenne and Lisa, 
describe a concept, Etuaptmumk (two-eyed seeing), that could be used to advance this 
resistance as a tool that acknowledges the validity and credibility of Indigenous knowledge 
systems and westernized knowledge by framing them as lenses that together can create a 
holistic view of solutions. There are also other Indigenous-led approaches to knowledge co-
production that could be relevant depending on where the NbS is: Ethical Space (Ermine 
2007); Two-Way Knowing in Australia (Muller 2012; Preuss and Dixon 2012) and more 
recently, ScIQ (a term created by Inuit to describe a middle ground between science and 
Inuit Qaujimajatuqangit) in Nunavut, Canada (Pedersen et al. 2020). While distinct, each 
of these knowledge co-production frameworks understand Indigenous knowledge systems 
and westernized knowledge as equitably valid and explore opportunities, through the pro-
cess of design, implementation, and evaluation of NbS, to include their respective method-
ologies in all places. Scholars and policy-makers can work to build respectful frameworks 
of knowledge co-production and uphold the work of Indigenous Peoples to revitalize Indig-
enous ontologies and epistemologies, contributing to the transformative potential of NbS 
(Welden et al. 2021).

5.4 � Open space for Indigenous‑led NbS

While Indigenous Peoples have been working to reframe climate research from Indigenous 
knowledge systems, there is a recognition of the inherent limitations of trying to ‘fit’ these 
systems into mainstream climate research and policy (Whyte 2018; Cameron et al. 2021; 
Deranger et al. 2022). Instead, Indigenous Peoples have been calling for an Indigenous-led 
climate agenda that seeks to dismantle settler colonialism, capitalism, and heteropatriarchy 
simultaneously (Reed et al. 2021). Central to this agenda is the recognition that meaningful 
solutions stem from understanding and addressing the foundational question of Land, or as 
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Behn and Bakker (2019) call ‘rendering sacred’. Deranger et al. (2022) operationalize this 
call for scholars and policymakers by ‘…see[ing] the real inclusion of Indigenous Peoples 
and the respecting of our rights as not just a matter of justice and equity (though of course 
that is crucial), but also as a matter of designing solutions actually capable of addressing 
the climate crisis’ (19).

In an NbS context, our Experts describe several key themes that would enable this shift: 
challenge the dichotomization of humans and nature, advance the inseparability of land 
and identity, internalize the principle of humility and responsibility, and invest in the revi-
talization of Indigenous knowledge systems. Spencer Greening (La’goot), Tsimshian, sum-
marizes this by describing how NbS could flourish by a return to a relationship of respect 
and reciprocity: ‘…nature-based solutions are just an expression of that, of finding that 
path again, where we’re in tune and receptive to our relationship within an ecosystem that 
we live in’. As the rapid uptake of NbS continues, we call for scholars and policymakers to 
make space for Indigenous Peoples to lead research, design, and implementation of solu-
tions based on their ways of knowing, doing, and being.7

6 � Conclusion

Despite an exponential growth in the academic and political support for NbS over the last 
5 years, there have been few studies exploring the intersection of these solutions and Indig-
enous Peoples. Confronted with a reality where NbS are being developed by non-Indig-
enous Peoples based on their conceptions of nature and understandings of the causes of 
climate change, we sought to address this gap by centering Indigenous knowledge systems 
(ICA 2021b). Through conversational interviews with Indigenous leaders, youth, women, 
technicians, and knowledge keepers, we identified three drivers of the biodiversity and cli-
mate crisis: structural legacy of colonization and capitalism, a problem of human values, 
and climate change as a cumulative impact. Building on this understanding, we then heard 
some common themes on Indigenous conceptualizations of the ‘nature’ in nature-based 
solutions: the absence of a word in their Indigenous language for nature; the deep connec-
tion between Indigenous Peoples, Land, and Water; the importance of humility and the 
responsibility of humans; and the revitalization of Indigenous knowledge systems. All told, 
these themes contribute to the growing body of work reframing climate change from Indig-
enous perspectives (Cameron et al. 2021; Reed et al. 2021; Deranger et al. 2022). Future 
Indigenous-led NbS research could examine whether or not the term NbS appropriately 
captures Indigenous knowledge systems, or whether a new term or set of principles for 
Indigenous-led NbS should be developed.

Given that this was the first exploration of these concepts in the NbS literature, we then 
made a series of four reflections for academic and policy work on NbS. First, the structural 
legacy of colonization and capitalism should be used as an interpretative framework for 
NbS to avoid perpetuating the legacy of colonization, land dispossession, and environmen-
tal harm. Second, efforts to advance NbS should uphold Indigenous self-determination and 

7  For a constructive example of this in Canadian federal climate policy, please refer to the Environment 
and Climate Change Canada’s report Climate Science 2050: Advancing Science and Knowledge on Climate 
Change with a special emphasis on the section focused on Indigenous-led climate science and knowledge 
(page 9). The full report is found here: https://​publi​catio​ns.​gc.​ca/​colle​ctions/​colle​ction_​2020/​eccc/​En4-​414-​
2020-​eng.​pdf

https://publications.gc.ca/collections/collection_2020/eccc/En4-414-2020-eng.pdf
https://publications.gc.ca/collections/collection_2020/eccc/En4-414-2020-eng.pdf
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participation in decision-making as rightsholders, avoiding the characterization of Indig-
enous Peoples as ‘stakeholders’ or ‘contributors’. Third, based on the current supremacy 
of Western knowledge systems, academics should engage Indigenous-led knowledge co-
production frameworks to ensure the respectful braiding of ontologies and epistemologies 
for transformative NbS. Finally, research must give space for Indigenous Peoples to lead 
research, design, and implementation of solutions based on their systems of knowledge. 
These reflections  represent  starting point, as deep discussions with Indigenous Peoples 
are needed to ensure their Nations’ history, culture, and jurisdiction are reflected in the 
development of NbS. We close with a call for additional Indigenous-led research on NbS, 
echoing the reflection of McGregor et al. (2020) discussing the limitations of mainstream 
climate policy: ‘[i]t is therefore simply not rational for Indigenous Peoples to rely on these 
global, national, and regional economic and political frameworks for climate justice and a 
sustainable future’ (36).
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