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UN DECADE ON ECOSYSTEM RESTORAT ION

STRATEG IC I S SUES ART ICLE

Traditional ecological knowledge in restoration ecology:
a call to listen deeply, to engage with, and respect
Indigenous voices

JakeM. Robinson1,2,3 , Nick Gellie4,5 , Danielle MacCarthy6 , Jacob G.Mills4 , KimO’Donnell7,
Nicole Redvers2,8

The United Nations heralded 2021–2030 as the UN Decade on Ecosystem Restoration. A socioecological approach to restora-

tion has been proposed that honors the diversity in ecological landscapes and their respective cultures and peoples with the goal

of repairing degraded ecosystems. Indigenous peoples are intimately interconnected with landscapes, which are under mount-

ing pressure from anthropogenic global environmental change. Article 31 of the UN Declaration on the Rights of Indigenous

Peoples states the rights of Indigenous peoples to maintain, protect, and control their culture and traditional ecological knowl-

edge (TEK); however, these rights have not always been acknowledged. We are concerned that large global restoration goals

will continue to promote TEK extraction that further perpetuates inequities and discrimination of Indigenous peoples. If the

restoration sector wishes to partner with Indigenous communities leading TEK efforts, it needs to understand established inter-

national agreements and proactively protect intellectual property and data sovereignty rights. To illustrate a theme of ethical

engagement, we present risks to TEK integrity while highlighting engagement that has successfully promoted Indigenous lead-

ership and self-determination. We propose that a decade of responsible and respectful restoration will be achieved only with

shared principles and an ethical code of conduct for TEK partnerships. We argue that deep listening with Indigenous peoples

and engagement with humility and respect needs to be the starting point. Finally, we propose an Indigenous-led workshop to re-

imagine and re-develop equitable ways forward for TEK partnerships in restoration, with explicit considerations for the rights,

livelihoods, and leadership of Indigenous peoples.

Keywords: code of conduct, Ecohealth, Indigenous knowledge, Indigenous peoples, planetary health, restoration ecology, tacit

knowledge, traditional ecological knowledge, UN Decade on Ecosystem Restoration

Implications for Practice

• Promoting Indigenous leadership and self-determination

through shared principles in restoration ecology contrib-

utes to cultural and ecological restoration on a global

scale.

• Protecting the rights and livelihoods of Indigenous

peoples has intrinsic value and instrumental value.

Protecting Indigenous peoples’ rights will help pro-

tect traditional ecological knowledge, and restore

knowledge, language, biodiversity, and ecological

functions.

• Restoration should be a socioecological endeavor that

embraces diversity in ecology and culture. The steps

we propose promote ethical engagement and can be

used to stimulate positive cultural change across

disciplines.

• All of the above will contribute toward a decade of

responsible and respectful restoration with the hope of

inspiring long-term change.
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Introduction

Eighty percent of the world’s remaining forest biodiversity is

located within Indigenous peoples’ territories, with evidence

suggesting that lands managed by Indigenous communities emit

at least 73% less carbon than lands managed by other groups

(IUCN 2019). Indigenous peoples’ lands have therefore resil-

iently prospered independently of recent conventions that bind

contemporary land managers to the western scientific process.

A mosaic of cultures, evolving in interconnected environments,

has spawned a rich diversity of Indigenous ecological knowl-

edges and value systems rooted within concepts of sustainability

(Farooquee et al. 2004; Tengö et al. 2014).

Indigenous peoples often view nature as a densely tangled

web of interrelated elements bound together in “relationship”

as opposed to a collection of discrete unrelated objects

(Salmón 2000; Gratani et al. 2016). With transmission of eco-

logical knowledge through “oral traditions,” Indigenous land

stewardship principles are almost always based on an intimate

knowledge of local ecosystems (Tengö et al. 2014). The knowl-

edge pertaining to these ecosystems is known as traditional eco-

logical knowledge (TEK) (Lefale 2010; Velázquez-Rosas

et al. 2018); however, it is important to note that TEK is

completely and utterly interconnected with other aspects of

Indigenous ways of being. The separation noted with labeled

Indigenous knowledge systems (e.g. TEK, traditional medicine

knowledge, etc.) is somewhat artificial as Indigenous knowl-

edge and practices are holistic and interdisciplinary, including

elements of language, art, ceremony, medicine, and education,

all with critical elements in how we maintain healthy human–

environmental relations (Nelson & Shilling 2020). With this,

the labeled delineation of various “knowledge systems” can at

the very least help with focusing in on areas of disciplinary

crossover with western scientific practice; however, the true

nature of the interconnectedness of Indigenous traditional

knowledges must not be forgotten in this process.

On a broader scale, TEK integrity is under threat from

changes in educational practices, traditional livelihoods, prac-

tices and beliefs, and loss of rights (Tang & Gavin 2016), which

are the direct result of colonization and subsequent loss of land

tenure (Redvers et al. 2020). Indigenous peoples’ freedom to

access and protect their own traditional lands jeopardizes the

persistence of TEK as cultures erode without the landscapes to

support them (Farooquee et al. 2004; Loh & Harmon 2014).

There is the potential for restoration to be a positive driver of

self-determination while helping to conserve cultural practices,

and protect the rights of Indigenous peoples (Wehi &

Lord 2017). When the rights of Indigenous peoples are priori-

tized, there may be a higher likelihood of meeting global conser-

vation goals with co-benefits for all on the planet. In addition to

rights, the establishment of greater co-benefits is also strongly

premised on the respectful honoring of traditional knowledge

systems while directly prioritizing Indigenous leadership in res-

toration activities (Latulippe & Klenk 2020).

In 2004, the Society of Ecological Restoration (SER) pub-

lished a paper that defined ecological restoration as “the process

of assisting the recovery of an ecosystem that has been

degraded, damaged, or destroyed” (SER 2004). This is often

accepted as the standard definition; however, solely focusing

on ecological outcomes undermines the capacity for the disci-

pline to be a vehicle of cultural change. Solely focusing on eco-

logical outcomes also undermines the potential to form deeper

relationships and partnerships between TEK holders and their

communities, and may fail to counter inequities between the

perceived dominance of certain worldviews (Wheeler &

Root-Bernstein 2020). In light of the narrow definition noted

above, it is important to note that SER has developed a broad

code of ethics (https://www.ser.org/page/CodeofEthics/Code-

of-Ethics.htm); however, restoration ecology still lacks a

focused code to govern acceptable conduct associated with

TEK partnerships.

There are to some extent parallels between TEK and restora-

tion ecology (revolving around environmental stewardship and

resilience) but also notable and important differences. In partic-

ular, cultural value systems and traditional protocols, in addition

to the deep/spiritual foundation of TEK, are sometimes branded

to be unscientific, despite holding potential to improve systems-

based approaches in restoration (Zedler & Stevens 2018). We

believe ecological and cultural benefits can be achieved through

ethical engagement with Indigenous peoples while prioritizing

and supporting Indigenous-led projects. We find current narra-

tives unnecessarily biased toward extracting “knowledge” with-

out the reciprocity and respect for the rights and livelihoods of

“Indigenous peoples” themselves. We also think there is a lack

of acknowledgment for Indigenous peoples’ ingenuity and

selective historical assumptions, as discussed by Pascoe (2018).

We propose that to consider TEK partnerships in restoration,

there must be proper engagement with Indigenous peoples. This

includes partnerships strictly abiding by international declara-

tions on free, prior, and informed consent, in addition to compre-

hensive Indigenous community input and consultation at all

stages, with the ability of Indigenous peoples to withdraw con-

sent at any time (UN 2016). Furthermore, we emphasize that

any knowledge sharing must be done primarily through deep lis-

tening and proper engagement in a way that advocates Indige-

nous leadership and prevents erosion of ecological and cultural

integrity. Additionally, the acknowledgment and recognition

of Indigenous data and knowledge sovereignty with the expressed

right “to own, control, access and possess data that derive from…

[Indigenous Peoples] … and which pertain to their members,

knowledge systems, customs or territories” is integral to successful

partnerships (Kukutai et al. 2020). To illustrate this, we present

risks to TEK integrity, and highlight case studies of collaborations

founded on inclusivity and stewardship.

This article is a call to engage with and promote Indigenous

leadership through collaboration. To reinforce this objective,

we conclude with an Indigenous-led workshop proposal

(Fig. 1). This workshop will aim to facilitate discussions on

whether and how sharing of knowledge(s) could be achieved

between Indigenous peoples and restoration ecologists. A pri-

mary outcome will be to establish a set of “shared principles,”

adaptable to local contexts, to further guide our work in promot-

ing Indigenous leadership and considering TEK partnerships.
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These principles will be refined into an ethical code of conduct

in restoration ecology. This will help to guide approaches

toward potential TEK partnerships—with explicit consider-

ations for the rights, livelihoods, and leadership of Indigenous

peoples. It is important to note explicitly that we recognize the

vast diversity of Indigenous peoples and the lands they reside

on globally. With this, any “shared principles” developed are

amendable to the local contexts where cultural norms may be

different, and therefore in need of different ethical or practical

considerations. The respective Indigenous peoples themselves

have the final say and right to uphold their own stated ethical

and moral codes of conduct. This exercise is therefore meant

to create awareness of the needs for ethical consideration, setting

the stage for open dialogue around ethical work in restoration

ecology, while setting general principles that can be an impor-

tant starting point when engaging with Indigenous communities.

Restoration Ecology, Indigenous Peoples, and Global

Standards

The UN General Assembly has declared 2021–2030 the “UN

Decade on Ecosystem Restoration” to highlight the enormity

in the task of restoring degraded landscapes globally (Ambe &

Obeten 2020). However, restoration occurs over a spectrum of

success (Wortley et al. 2013) and authors have urged for innova-

tion (Matzek et al. 2017; Gellie et al. 2018). This includes draw-

ing on complementary knowledge systems and collaboration

with diverse stakeholders (Martin et al. 2010). The World Com-

mission on Environment and Development clearly stated that

Indigenous lifestyles offer modern societies lessons in the man-

agement of natural resources (Imperatives 1987).

InDecember 2016, the Society for Ecological Restoration (SER),

which helped to set up the working group Indigenous Peoples Res-

toration Network in 1995, launched International Standards for the

Practice of Ecological Restoration (hereafter referred to as SER

Standards; McDonald et al. 2016). However, amid concerns about

the inflexibility of SER Standards (Higgs et al. 2018) and the impli-

cations for Indigenous peoples (Evans & Davis 2018), the society

defended its stance as a timely response to enormous international

commitments (e.g. the Bonn Challenge). The SER Standards were

later framed as a global, inclusive, and evolving document for the

entire restoration sector (Gann et al. 2018), and also acknowledged

the need for further consultation with Indigenous stakeholders

(McDonald et al. 2016). Furthermore, land managers have since

been urged to respect and include Indigenous perspectives in

decision-making (Aronson et al. 2020). These discussion points

on consultation, the need for respect, and inclusive decision-making

processes with Indigenous peoples are considered more broadly in

the United Nations (UN) Declaration on the Rights of Indigenous

Peoples (UNDRIP). UNDRIP was developed to help protect and

uphold the rights of Indigenous peoples with additional consider-

ation for the needed engagement with Indigenous communities on

their alignment with the UN Sustainable Development Goals

(SDGs) (Smith & Mitchell 2020). Furthermore, the Intergovern-

mental Science-Policy Platform onBiodiversity andEcosystemSer-

vices Global Assessment is the first global-scale assessment to

systematically engage with TEK holders in relation to global biodi-

versity conservation (McElwee et al. 2020). However, considerably

more needs to be done to enable the prioritization of Indigenous

leadership in restoration ecology and to alleviate the threats to Indig-

enous cultural integrity (Fischer et al. 2021).

Restoration Ecology and Threats to the Integrity

of TEK

TEK and Indigenous Language and Culture

TEK is an embodiment of Indigenous peoples’ storied and spir-

itual relationship to land. This knowledge is often shared orally

within communities and intergenerationally through cultural

practices such as storytelling, song, and ceremony (Moncada

2018). Even traditional Indigenous languages are intrinsically

of the ecosystems and landscapes that bind them. Therefore, loss

of biodiversity and free access and use of land significantly

reduces or eliminates the practice and intergenerational trans-

mission of TEK (Fig. 2). Ultimately, such losses are a major

Figure 1. An outline of our intentions. This article represents Stage One (of four), that is: illuminating the key issues, a call to our restoration ecology community

to listen to the Indigenous voice, and the workshop proposal (artwork by Barkindji, Malyangapa Designer Jasmine Craciun, 2020).
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threat to Indigenous peoples, with an erosion of Indigenous cul-

ture and language tied to erosion of the land itself.

It could be argued strongly that restoration projects exclusive of

Indigenous needs are more akin to degradation than restoration.

As the land is a “relative” to Indigenous peoples, when the land is

not accessible and free to interact with, when the relative is lost or

contact denied, the reciprocal teachings with that relative no longer

happens. This loss of relationship is inclusive of Indigenous lan-

guages that are premised on a direct connection to land. We have

seen that traditional botanical knowledge is lost as languages are lost

and that languages are lost as biodiversity and access declines

(Saynes-Vásquez et al. 2016). Therefore, TEK is under serious

threat of loss and in need of revitalization and reclamation in some

cases (Tang & Gavin 2016), alongside immediate regaining of land

tenure rights for Indigenous peoples. With this, there is an opportu-

nity here for the restoration ecology community to embody humble

allyship, be community responsive, culturally safe, and ultimately

partners in community-defined co-benefit actions that will have

reverberating effects globally.

To be restorative is to have the capacity for continual renewal,

and TEK has language to maintain its restorative potential over

time. For example, Indigenous peoples have their own creation

stories of how their existence came about, and these creation

stories embody the direct relationships between all elements of

the universe. Rooted in a sense of spiritual embodiment, and

bound by the concept of “interconnectedness,” harmony was

not built but innate within the natural laws people lived by

(Redvers et al. 2020). The ongoing stewardship of restorative

ideals over many generations is in stark contrast to the colonial

ideals and mindsets that have pervaded since the colonization

of Indigenous lands. The Maralinga Tjarutja people, for exam-

ple, tell stories of sustaining themselves on the Ooldea soak

for 60,000 years (Brockwell et al. 1989), whereas it took only

60 years from colonization for the precious water source in

Australia’s desert outback to be ruined by western practices.

Perhaps western ecological science with its efforts at conser-

vation and restoration is the industrialized world’s beginning of

that uphill process of harmonization with the land. However,

scientific efforts at conservation and restoration are often rooted

alongside the face of economic prerogatives. The current reality

is that we are globally surrounded by communities of people that

already know how to holistically manage the land, with the

restorative and local nuance that still mystifies reductionist sci-

ence. Perhaps restoration scientists can become co-facilitators

and co-practitioners with Indigenous peoples for societal, lin-

guistic, cultural, and ecological restoration, and ultimately, to

become students of TEK. However, it is not up to restoration sci-

entists to make this decision. Indigenous peoples have the final

say in how their TEK is utilized, and assumptions made around

Indigenous communities’ willingness to share sets a dangerous

precedent. Very complex histories in many areas of the globe

demand efforts in reconciliation and trust-building first and fore-

most, while clearly recognizing and respecting Indigenous peo-

ples’ rights in the case where they are not yet ready to share.

Figure 2. Achieving Indigenous sovereignty in restoration ecology is an essential step toward conserving TEK.
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TEK: A Call to Listen to and Properly Engage with

Indigenous Voices

Collaborative approaches have the capacity to leverage mutual

benefits if designed and delivered to remove barriers to Indige-

nous self-determination and access to land (Austin et al. 2019).

Diverse Indigenous ontologies and nested knowledge systems

that shape relationships to the environment exist in ways that

can be profoundly distinct from western perspectives

(Wilson 2008). However, these distinctions have commonly

been miscalculated by western practitioners, overlooked, and

in some instances dismissed as nonessential to restoration out-

comes (Zedler & Stevens 2018).

Indigenous peoples have been referred to as “stakeholders” as

opposed to self-determining nations with rights and responsibil-

ities (Latulippe & Klenk 2020). Therefore, it is paramount for

the development of new relational terms and perspectives for

research and practice, and to give way for Indigenous leader-

ship. As such, the recognition and presence of Indigenous com-

munities within restoration ecology is beyond mere “inclusion.”

Achieving this may signal a paradigmatic shift toward building

interdisciplinary literacy and the incorporation of decolonizing

approaches toward prioritizing spaces for TEK. This shift chal-

lenges the dogmatic scientific voice within institutions and

opens up advocacy and contextualization for Indigenous peo-

ples experiences (Quayle & Sonn 2019).

We advocate for a sensitivity to how knowledge and “data” are

co-opted. There is a push to mobilize Indigenous knowledge to

understand and respond to global environmental and sustainability

challenges; however, in practice there is a failure to apply deep lis-

tening, proper engagement, and respect for TEK integrity. As the

interim independent report for the Environment Protection and

Biodiversity Conservation (EPBC) Act in Australia (June 2020)

acknowledges, “a culture of tokenism and symbolism” of Indige-

nous knowledge exists whereby views are not fully valued in

decision-making. The EPBC Act highlights the prioritization of

western scientific views, and by contrast, Indigenous knowledge

and views are diluted in the formal provision of advice. As a result,

TEK exploitation is endemic (Shawoo & Thornton 2019). Addres-

sing and breaking down the biases at play is a complex endeavor.

Borrowing from the social sciences, categorizations of collabora-

tion can be understood along a continuum, e.g. “integration > inclu-

sion > sovereignty” (Fig. 3), and it is essential that we strive to

promote Indigenous sovereignty.

Previous calls have been made to work with Indigenous com-

munities as self-determining nations and to support autonomous

Indigenous research (Wheeler & Root-Bernstein 2020). A call

for sovereignty can lead to complementary outcomes for TEK-

western ecological knowledge (WEK) collaboration, which fos-

ters psychosocial and material benefits. TEK promotes an inter-

generational and community approach, which may galvanize

marginalized peoples in ways that WEK cannot (Ludwig &

Macnaghten 2020). TEK also acts as a catalyst for restoration

with localized and culturally significant knowledge (Zedler &

Stevens 2018). As the institutional and sociocultural norms giv-

ing rise to TEK exploitation are slowly being addressed, the call

to listen to, properly engage with, and respect the Indigenous

voice must also be addressed.

There is an acknowledgment by scientific communities that a

collective response to the global environmental crises requires

TEK knowledge; however, the western scientific community also

needs to humbly acknowledge that processes of colonization and

dogmatization of science have had long-lasting impacts for Indige-

nous communities and cultures. Now in crisis, the global commu-

nity is soliciting the knowledge of Indigenous peoples as a tool

for progress. Indigenous knowledge, however, must not be mere

“data” that can be slotted into exogenous scientific models

(Latulippe & Klenk 2020). Furthermore, as Hill et al. (2020) point

out, intellectual property rights associated with TEK are not suffi-

ciently protected. New policies, capability, and tools are needed

to support the protection of TEK. Without addressing all of these

issues noted above, there is a danger that the call to ecological

action reinforces imbalances of relationships. So, in responding to

the call for the importance of Indigenous peoples voices in restora-

tion, there must be the consequent realization within the western

restoration community that TEK-WEK collaboration is a multifac-

eted process with Indigenous leadership and protection of rights

being a central critical variable.

Listening and Learning From Indigenous Voices

When western decision-makers have worked alongside Indige-

nous communities, broader benefits can arise (e.g. knowledge

curation and transfer, recognition of historical precedence, and

environmental empathy). Hence, despite a legacy of cultural

appropriation and elitism undermining TEK partnerships

in western science (Kim et al. 2017), there are important

Figure 3. The continuum of collaboration. We must move beyond the narrative of integration and inclusivity, and strive to promote Indigenous sovereignty in

restoration ecology (artwork by Barkindji, Malyangapa Designer Jasmine Craciun, 2020).
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lessons to be learnt—particularly from broader philosophical

frameworks.

Whanganui River, Aotearoa: the Rights-of-Nature Approach

The “rights of nature” (Fig. 4) is a legal argument that evolved in

environmental law to shift the legal status of the environment

from an object (e.g. a forest or river) to identifying the environ-

ment as an independent legal subject (Harden-Davies

et al. 2020). This argument—known as “nature jurispru-

dence”—posits that with legal personhood of the environment

comes all the protection due under national and international

statute (McDonough 2020). Precursors for nature jurisprudence

have been seen repeatedly in knowledge systems of Indigenous

peoples. Rather than relying on environmental protection

through a constitutional mandate, Indigenous peoples have

applied this concept of governance through ancestral connection

so that it remains a personal responsibility (Norman 2017). The

rights-of-nature approach is founded in TEK and asks society to

move away from a transactional model toward a more rela-

tional model for planetary health (Fig. 4).

For example, on the islands of Aotearoa (New Zealand), this

legal concept is manifested in Maori culture as Kaitiakitanga,

which governs the stewardship of soil, sky, and sea (Kahui &

Cullinae 2019). New Zealand’s primary industries—particularly

forestry and dairy—have come under scrutiny for their impact

on waterways (Death 2017). The Whanganui River became

one of the first rivers in the world to be recognized as an indivis-

ible and living being (Brierley et al. 2019) by being granted per-

sonhood in 2017 by the Te Awa Tupua Act 2017 of the

New Zealand parliament. This legal argument is being used to

frame responsible local resource management and restoration

and, perhaps in the future, will help to formulate suitable penal-

ties for environmental misuse.

Bison Personhood Treaty

In many areas of North America, the Bison are regarded as a

touchstone species for Indigenous peoples. The Bison embodies

Figure 4. Top panel: the rights-of-nature paradigm versus current model of sustainability (adapted from Ito 2017); and bottom panel: ego- versus eco-centric

views of nature (artwork by Barkindji, Malyangapa Designer Jasmine Craciun, 2020).
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a ceremonial purpose as well as a relational purpose of cultural

and ecological significance with direct relevance for creating

and maintaining healthy ecosystems (Knapp et al. 1999). As

the Whanganui River is considered woven into the lives of the

Iwi, Bison have been considered a relative of the Indigenous

peoples of North America for hundreds of generations. The

Northern Tribes Buffalo Treaty, marking the first intertribal

agreement in over 150 years, was signed in the autumn of

2014 by nearly a dozen Indigenous nations from Canada and

the United States who together steward and control approxi-

mately 2.5 million hectares of prairie grasslands in North Amer-

ica (Lewson 2017). The occasion has stimulated momentum to

create a new legal instrument in Canada that would ensure that

Bison can effectively be “ecosystem engineers” (Government

of Canada). If a new legal instrument were to be implemented,

it would exemplify in action Canada’s recent commitment to

reconciliation with Indigenous peoples.

Bison as “person” could be viewed within the same legal

framework of the “rights to nature,” with it being given nonhu-

man entity legal standing. This important designation removes

the animals from being considered solely as “property” to be

used or managed by humans with no regard for their cultural

or ecological significance or their intrinsic value. Instead they

are seen as part of “Earth Person”—as viewed by the Blackfeet

Peoples. This designation may substantially amplify and

strengthen WEK campaigns to grow the North America Bison

herd to 1 million by 2027. By respecting the interrelationships

between us and “all our relations,” including animals, plants,

and Mother Earth, “as a means to embody the thoughts and

beliefs of ecological balance” (Lynes 2017, p. 112), we have a

greater chance of survivance.

The Whanganui River and Bison stewardship examples illus-

trate the myriad socioecological benefits that can arise from the

push for Indigenous self-determination. There are multiple

layers of complexity in the relationship between science and

TEK that need to be resolved; however, the vision of restoration

ecology (SER 2004) might be better achieved by the restoration

sector if it takes the role of the pupil rather than assuming

masterdom.

Workshop Proposal: Sharing of Knowledge(s)

Between Indigenous Peoples and Restoration

Ecology

We propose to organize an Indigenous-led workshop to discuss

whether and how sharing of knowledge(s) between Indigenous

peoples and restoration ecologists could be achieved. An impor-

tant outcome of this workshop will be to establish “shared prin-

ciples” to further guide our work and promote Indigenous

leadership and greater equity (Latulippe & Klenk 2020). As

mentioned earlier, it is important to recognize the vast diversity

of Indigenous peoples and the lands they reside on globally.

Therefore, the proposed “shared principles” developed, and

any ethical and practical considerations, must be amendable to

local contexts around the globe. The proposed workshop there-

fore aims to create awareness of the needs for ethical consider-

ation, and open dialogue around ethical work in restoration

ecology, while setting general principles as a starting point to

engage with Indigenous communities. As Wheeler and Root-

Bernstein (2020) state, “when working with multiple knowledge

systems, a critical consideration is how knowledge is treated and

that knowledge systems are treated in a fair and equitable way.”

Ethical engagement regarding how TEK and its knowledge

holders are treated while promoting Indigenous leadership will

be key priorities for the proposed workshop.

We aim to produce a consensus statement setting out the

shared principles framed by representative participants of the

workshop, which can then be amendable to local contexts. Spe-

cifically, this will provide a platform for the restoration commu-

nity to ensure Indigenous knowledge is valued and respected.

The principles will be further refined into a restoration ecology

ethical code of conduct for considering TEK partnerships—with

explicit considerations for the rights, livelihoods, and leadership

of Indigenous peoples. Given that many existing global targets

and goals associated with nature conservation and restoration

do not necessarily reflect the heterogeneity of TEK and Indige-

nous worldviews, more connected local participatory targets

could be used to better formulate global goals (McElwee

et al. 2020). To be effective, such participatory approaches glob-

ally must engage the respective Indigenous peoples from the

very beginning while promoting Indigenous leadership to con-

struct scenarios that truly represent and protect Indigenous peo-

ples, their TEK, and local priorities.

“Recognising, respecting and engaging with humanity’s

diverse knowledge systems can help secure the future of nature

and nature’s linkages with people” (Hill et al. 2020).

Acknowledgments

We thank Barkindji, Malyangapa Designer Jasmine Craciun for

providing the artwork for this article. J.M.R is undertaking a

PhD through the White Rose Doctoral Training Partnership

(WRDTP), funded by the Economic and Social Research Coun-

cil (ESRC). J.G.M. is doing a PhD in microbial ecology at the

University of Adelaide, funded by the Australian Common-

wealth Government’s Research Training Program Scholarship.

The authors have no conflicts of interest to declare regarding

the publication of this article.

LITERATURE CITED

Ambe BA, Obeten UB (2020) Ecosystems restoration strategies for the cross river

rainforest zones. Preparing forest stakeholders for the UN Decade on Eco-

system Restoration 2021 to 2030. Journal of Geosciences and Environment

Protection 8:1–16

Aronson J, Goodwin N, Orlando L, Eisenberg C, Cross AT (2020) A world of

possibilities: six restoration strategies to support the United Nation’s

Decade on Ecosystem Restoration. Restoration Ecology 28:730–736

Austin BJ, Robinson CJ, Tofa M, Garnett ST (2019) Investor aspirations for

Indigenous land and sea management in Australia. Australasian Journal

of Environmental Management 26:156–172

Brierley G, Tadaki M, Hikuroa D, Blue B, Šunde C, Tunnicliffe J, Salmond A

(2019) A geomorphic perspective on the rights of the river in Aotearoa

New Zealand. River Research and Applications 35:1640–1651

Brockwell S, Gara T, Colley S, Cane S (1989) The history and archaeology of

Ooldea Soak and Mission. Australian Archaeology 28:55–78

Restoration Ecology 7 of 9

Traditional ecological knowledge in restoration



Death R (2017) Why can’t I see the forest for the cows—arboreal solutions for

New Zealand’s water quality crisis. New Zealand Journal of Forestry Sci-

ence 62:13

Evans NM, Davis MA (2018) What about cultural ecosystems? Opportunities for

cultural considerations in the “International Standards for the Practice of

Ecological Restoration”. Restoration Ecology 26:612–617

Farooquee NA, Majila BS, Kala CP (2004) Indigenous knowledge systems and

sustainable management of natural resources in a high altitude society in

Kumaun Himalaya, India. Journal of Human Ecology 16:33–42

Fischer J, Riechers M, Loos J, Martin-Lopez B, Temperton VM (2021) Making

the UN Decade on Ecosystem Restoration a social-ecological endeavour.

Trends in Ecology & Evolution 36:20–28.

Gann GD, McDonald T, Aronson J, Dixon KW, Walder B, Hallett JG, et al.

(2018) The SER standards: a globally relevant and inclusive tool for

improving restoration practice—a reply to Higgs et al. Restoration Ecology

26:426–430

Gellie NJ, Breed MF, Mortimer PE, Harrison RD, Xu J, Lowe AJ (2018) Net-

worked and embedded scientific experiments will improve restoration out-

comes. Frontiers in Ecology and the Environment 16:88–294

Gratani M, Sutton SG, Butler JR, Bohensky EL, Foale S (2016) Indigenous envi-

ronmental values as human values. Cogent Social Sciences 2:1185811

Harden-Davies H, Humphries F, Maloney M, Wright G, Gjerde K, Vierros M

(2020) Rights of nature: perspectives for global ocean stewardship. Marine

Policy 122:104059

Higgs E, Harris J, Murphy S, Bowers K, Hobbs R, Jenkins W, et al. (2018) On

principles and standards in ecological restoration. Restoration Ecology

26:399–4403.

Hill R, Adem Ç, Alangui WV, Molnár Z, Aumeeruddy-Thomas Y,

Bridgewater P, et al. (2020) Working with indigenous, local and scientific

knowledge in assessments of nature and nature’s linkages with people. Cur-

rent Opinion in Environmental Sustainability 1:8–20

Imperatives S (1987) Report of the World Commission on Environment and

Development: our common future. https://sustainabledevelopment.un.

org/content/documents/5987our-common-future.pdf (accessed 20 Feb

2020)

Ito M (2017) Nature’s rights: a paradigm for environmental protection. The Ecol-

ogist. https://theecologist.org/2017/may/09/natures-rights-new-paradigm-

environmental-protection (accessed 18 Jun 2020)

IUCN (2019) IUCN Director General’s statement on International Day of the

World’s Indigenous Peoples 2019. https://www.iucn.org/news/secretariat/

201908/iucn-director-generals-statement-international-day-worlds-

indigenous-peoples-2019 (accessed 18 Jan 2021)

Kahui V, Cullinae A (2019) The ecosystem commons. New Zealand Journal of

Ecology 43:1–5

Kim EJA, Asghar A, Jordan S (2017) A critical review of traditional ecological

knowledge (TEK) in science education. Canadian Journal of Science,

Mathematics and Technology Education 17:258–270

Knapp AK, Blair JM, Briggs JM, Collins SL, Hartnett DC, Johnson LC,

Towne EG (1999) The keystone role of bison in North American tallgrass

prairie: bison increase habitat heterogeneity and alter a broad array of plant,

community, and ecosystem processes. Bioscience 49:39–50

Kukutai T, Carroll SR,Walter M (2020) Indigenous data sovereignty. Pages 654–

662.In: Mamo D (ed) The Indigenous world 2020. 34th edition. IWGIA,

Copenhagen, Denmark

Latulippe N, Klenk N (2020) Making room and moving over: knowledge co-pro-

duction, Indigenous knowledge sovereignty and the politics of global envi-

ronmental change decision-making. Current Opinion in Environmental

Sustainability 42:7–14

Lefale PF (2010) Ua ’afa le Aso stormy weather today: traditional ecological

knowledge of weather and climate. The Samoa experience. Climatic

Change 100:317–335

Lewson S (2017) Where the bison roamed. The Globe and Mail. https://www.

theglobeandmail.com/news/national/conservationists-work-to-reinvigorate-

wild-bison-population-incanada/article34181358/ (accessed on 20 Jan

2021)

Loh J, Harmon D (2014) Biocultural diversity: threatened species, endangered

languages. WWF Netherlands, Zeist Amsterdam, Netherlands

Ludwig D, Macnaghten P (2020) Traditional ecological knowledge in innovation

governance: a framework for responsible and just innovation. Journal of

Responsible Innovation 7:26–44

Lynes LS (2017) Climate change law and colonialism: legal standing of three riv-

ers and a hypothetical case of bison personhood in Canada. https://

strathprints.strath.ac.uk/68396/1/Lynes_SCELG_2017_Climate_change_

law_and_colonialism.pdf (accessed on 20 Jan 2021)

Martin JF, Roy ED, Diemont S, Ferguson BG (2010) Traditional ecological

knowledge (TEK): ideas, inspiration, and designs for ecological engineer-

ing. Ecological Engineering 36:839–849

Matzek V, Gornish ES, Hulvey KB (2017) Emerging approaches to successful

ecological restoration: five imperatives to guide innovation. Restoration

Ecology 25:110–113

McDonald T, Gann G, Jonson J, Dixon K (2016) International standards for the

practice of ecological restoration—including principles and key concepts.

Washington, D.C.: Society for Ecological Restoration.

McDonough C (2020) Will the river ever get a chance to speak? Standing up for

the legal rights of nature. Villanova Environmental Law Journal 31:1–4

McElwee P, Fernández-Llamazares �A, Aumeeruddy-Thomas Y, Babai D,

Bates P, Galvin K, et al. (2020) Working with Indigenous and local knowl-

edge (ILK) in large-scale ecological assessments: reviewing the experience

of the IPBES global assessment. Journal of Applied Ecology 57:

1666–1676

Moncada S (2018) Cultivating creation: exploring traditional ecological knowl-

edge of native song. Dominican University, San Rafael, California

Nelson MK, Shilling D (eds) (2020) Traditional ecological knowledge: learning

from indigenous practices for environmental sustainability. Cambridge

University Press, Cambridge, United Kingdom

Norman ES (2017) Standing up for inherent rights: the role of Indigenous-led

activism in protecting sacred waters and ways of life. Society & Natural

Resources 30:537–553

Pascoe B (2018) Dark Emu: Aboriginal Australia and the birth of agriculture.

Broome, Western Australia: Magabala Books

Quayle AF, Sonn CC (2019) Amplifying the voices of Indigenous elders through

community arts and narrative inquiry: stories of oppression, psychosocial

suffering, and survival. American Journal of Community Psychology 64:

46–58

Redvers N, Poelina A, Schultz C, Kobei DM, Githaiga C, Perdrisat M, Prince D,

Blondin BS (2020) Indigenous natural and first law in planetary health.

Challenges 11:29

Salmón E (2000) Kincentric ecology: indigenous perceptions of the human–

nature relationship. Ecological Applications 10:1327–1332

Saynes-Vásquez A, Vergara-Silva F, Caballero J (2016) An interdisciplinary per-

spective on the loss of Traditional Ecological Knowledge (TEK) in the

Tehuantepec Isthmus, Oaxaca. Pages 457–473.In: Lira R, Casas A (eds)

Ethnobotany of Mexico. Springer, New York

Shawoo Z, Thornton TF (2019) The UN local communities and Indigenous peo-

ples’ platform: a traditional ecological knowledge-based evaluation. Wiley

Interdisciplinary Reviews. Climate Change 10:575

Smith JA, Mitchell TL (2020) Development of an UNDRIP compliance assess-

ment tool: how a performance framework could improve state compliance.

The International Indigenous Policy Journal 11:1–23

Society for Ecological Restoration International Science & Policy Working

Group (2004) The SER international primer on ecological restoration. Soci-

ety for Ecological Restoration International, Tucson, Arizona

Tang R, Gavin MC (2016) A classification of threats to traditional ecological

knowledge and conservation responses. Conservation and Society 14:

57–70

Tengö M, Brondizio ES, Elmqvist T, Malmer P, Spierenburg M (2014) Connect-

ing diverse knowledge systems for enhanced ecosystem governance: the

multiple evidence base approach. Ambio 43:579–591

UN (2016) Free prior and informed consent—an indigenous peoples’ right and a

good practice for local communities—FAO. https://www.un.org/

Restoration Ecology8 of 9

Traditional ecological knowledge in restoration

https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf
https://theecologist.org/2017/may/09/natures-rights-new-paradigm-environmental-protection
https://theecologist.org/2017/may/09/natures-rights-new-paradigm-environmental-protection
https://www.iucn.org/news/secretariat/201908/iucn-director-generals-statement-international-day-worlds-indigenous-peoples-2019
https://www.iucn.org/news/secretariat/201908/iucn-director-generals-statement-international-day-worlds-indigenous-peoples-2019
https://www.iucn.org/news/secretariat/201908/iucn-director-generals-statement-international-day-worlds-indigenous-peoples-2019
https://www.theglobeandmail.com/news/national/conservationists-work-to-reinvigorate-wild-bison-population-incanada/article34181358/
https://www.theglobeandmail.com/news/national/conservationists-work-to-reinvigorate-wild-bison-population-incanada/article34181358/
https://www.theglobeandmail.com/news/national/conservationists-work-to-reinvigorate-wild-bison-population-incanada/article34181358/
https://strathprints.strath.ac.uk/68396/1/Lynes_SCELG_2017_Climate_change_law_and_colonialism.pdf
https://strathprints.strath.ac.uk/68396/1/Lynes_SCELG_2017_Climate_change_law_and_colonialism.pdf
https://strathprints.strath.ac.uk/68396/1/Lynes_SCELG_2017_Climate_change_law_and_colonialism.pdf
https://www.un.org/development/desa/indigenouspeoples/publications/2016/10/free-prior-and-informed-consent-an-indigenous-peoples-right-and-a-good-practice-for-local-communities-fao/


development/desa/indigenouspeoples/publications/2016/10/free-prior-

and-informed-consent-an-indigenous-peoples-right-and-a-good-practice-

for-local-communities-fao/ (accessed on 18 Jan 2021)

Velázquez-Rosas N, Silva-Rivera E, Ruiz-Guerra B, Armenta-Montero S,

González JT (2018) Traditional ecological knowledge as a tool for biocul-

tural landscape restoration in northern Veracruz, Mexico. Ecology and

Society 23:3

Wehi PM, Lord JM (2017) Importance of including cultural practices in ecolog-

ical restoration. Conservation Biology 31:1109–1118

Wheeler HC, Root-Bernstein M (2020) Informing decision-making with Indigenous

and local knowledge and science. Journal of Applied Ecology 57:1634–1643

Wilson S (2008) Research is ceremony. Indigenous Research Methods. Fern-

wood Publishing, Nova Scotia, Canada

Wortley L, Hero JM, Howes M (2013) Evaluating ecological restoration success:

a review of the literature. Restoration Ecology 21:537–543

Zedler JB, Stevens ML (2018) Western and traditional ecological knowledge in

ecocultural restoration. San Francisco Estuary and Watershed Science 16:

art2, 1–18.

Coordinating Editor: Stephen Murphy Received: 19 November, 2020; First decision: 6 January, 2021; Revised: 29

January, 2021; Accepted: 26 February, 2021

Restoration Ecology 9 of 9

Traditional ecological knowledge in restoration

https://www.un.org/development/desa/indigenouspeoples/publications/2016/10/free-prior-and-informed-consent-an-indigenous-peoples-right-and-a-good-practice-for-local-communities-fao/
https://www.un.org/development/desa/indigenouspeoples/publications/2016/10/free-prior-and-informed-consent-an-indigenous-peoples-right-and-a-good-practice-for-local-communities-fao/
https://www.un.org/development/desa/indigenouspeoples/publications/2016/10/free-prior-and-informed-consent-an-indigenous-peoples-right-and-a-good-practice-for-local-communities-fao/

	Traditional ecological knowledge in restoration ecology: a call to listen deeply, to engage with, and respect Indigenous voices
	Introduction
	Restoration Ecology, Indigenous Peoples, and Global Standards
	Restoration Ecology and Threats to the Integrity of TEK
	TEK and Indigenous Language and Culture

	TEK: A Call to Listen to and Properly Engage with Indigenous Voices
	Listening and Learning From Indigenous Voices
	Whanganui River, Aotearoa: the Rights-of-Nature Approach
	Bison Personhood Treaty

	Workshop Proposal: Sharing of Knowledge(s) Between Indigenous Peoples and Restoration Ecology
	Acknowledgments
	LITERATURE CITED


