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the cultural incommensurabilities between (1) NRM institutions, which are rooted

nance over nature and (2) Indigenous worldviews that prioritize kincentric reci-
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institutions enables management to better support Indigenous Knowledges and

. This manuscript examines incommensurabilities between NRM institutional cul-
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ment IK and support Indigenous lifeways.

3. NRM institutions are cultural products, and in North America were born of

colonial histories and cultural roots connected to modern governance and

power dynamics. These cultural foundations led to NRM approaches that

prioritize maximizing economic growth while guarding against overexploita-

tion. Kincentric reciprocal relations with the environment often emphasize
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interdependency with more-than-human kin, place-based holistic Knowledges
grounded in cultural practices and communal responsibility to cultivate social-

ecological abundance for present and future generations.

. Incommensurabilities between NRM institutional cultures and Indigenous cul-

tures impede efforts to implement IK and support Indigenous lifeways as: (1) rigid
institutional structures do not account for Indigenous worldviews and values but
instead attempt to fit IK within dominant paradigms; (2) the siloing of NRM leads
to the piecemealing and invalidation of IK at the expense of Knowledge Holders
and (3) ineffective public engagement strategies limit the possibility of reciprocal
relations between NRM institutions and communities throughout management

processes.

. Transforming NRM institutional cultures to better implement IK and support

Indigenous lifeways is key for redressing long-standing issues and ensuring social-
ecological resilience and abundance. Heavy investments of time, personnel and
resources are necessary for transforming NRM institutions to appropriately cul-
tivate reciprocal relations with Indigenous communities and lands. Strategies to-
wards transformation include decentralization through decolonial frameworks,

knowledge co-production and using place-based cultural evaluation processes to

KEYWORDS

1 | INTRODUCTION

In recent decades, Indigenous Peoples, academics, practitioners and
the general public have called for better recognition and implemen-
tation of local and Indigenous Knowledges (IK) by natural resource
management (NRM) institutions to improve outcomes for peo-
ple and nature (Armitage et al., 2012; Hessami et al., 2021; Pascual
et al., 2023). Research on social-ecological systems (SES) and the
‘commons’ has long highlighted the value of aligning NRM policy with
the cultures and priorities of place (Berkes, 2007; Ostrom, 1990).
Similarly, recent biocultural conservation and relational values schol-
arship emphasizes how accounting for and aligning with the values and
worldviews of local and Indigenous Peoples can improve NRM insti-
tutional design and produce more just and effective outcomes (Gavin
et al.,, 2015; Gould et al., 2019). The importance of respecting and up-
holding diverse knowledge systems, particularly IK, within governance
processes has recently been prioritized in national-level government
policies and global intergovernmental reports, partly to address long-
standing shared social-ecological issues across Indigenous communi-
ties (Pascual et al., 2023; Prabhakar & Mallory, 2022a, 2022b).
Despite decades of increased attention to diverse knowledge
systems and attempts to incorporate them in NRM, many cultures,
particularly Indigenous cultures, are still not fully engaged with and ac-
counted for in respectful, effective and ethical ways (Fisk et al., 2024).

improve cultural alignment.

adaptive governance, culture, Indigenous Knowledges, kincentric worldviews, natural resource
management, North America, reciprocity, social-ecological systems

Motivations to focus on IK, specifically, within NRM arise from sus-
tained contributions and criticisms from Indigenous scholars and
cultural practitioners to NRM, the deep-rooted social-ecological conse-
quences of colonialism that Indigenous Peoples continue to face, and
global movements for decolonization and the restoration of Indigenous
sovereignty (Jacobs, 2025; Smith, 2012). Within this trend, Indigenous
scholars have stressed the ethical imperative to not engage extractively
with IK but instead work with Knowledge Holders to co-design strate-
gies for appropriately implementing IK, whether through policies rooted
in Indigenous values, equitably including cultural practitioners during
management plan design, or myriad other strategies (Jacobs, 2025; Reid
et al., 2024). The interest in IK, initially framed in NRM as Traditional
Ecological Knowledge, emerged within Western science towards the
end of the 20th century (Ramos, 2018). Although some successes have
been achieved when Indigenous cultural values and lifeways are sup-
ported by NRM institutions, these victories are often hard-fought by
Indigenous communities, following decades of legal battles and commu-
nity organizing (Eriksen & Hankins, 2014; Vaughan, 2018). Even then,
NRM institutions often maintain power imbalances that disrupt and im-
pede Indigenous lifeways and the transformation of NRM institutions
has been limited by incommensurabilities between dominant NRM insti-
tutional cultures and Indigenous cultures (Fisk et al., 2024).

For North American NRM institutions to appropriately implement IK
and support Indigenous lifeways, it is crucial to first recognize how NRM
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is a cultural product. While the idea of culture is often associated with
othered ethnic groups, it also applies to organizations and institutions,
including governmental agencies. Given the many diverse conceptual-
izations of culture, we adopt a broad definition of culture as worldviews,
knowledges, beliefs, values, attitudes, practices, institutions, norms
and other traits, acquired in whole or in part from other individuals,
that can affect and structure group behaviour (adapted from Boyd &
Richerson, 2005, p. 5). Culture is learned and shared among individuals,
often unconsciously and is the outcome of an accumulated history of
social interactions and relationships; culture also drives behaviour at all
scales, from individually to globally and co-evolves over time in concert
with ecologies and other species (Boyd & Richerson, 1985). The internal
culture of an organization is a system of beliefs and practices shaped
by the norms and values of its members and is also influenced and di-
rected by organizational aspects such as structure, legal foundations,
policies and sources of revenue (Jacobson et al., 2022). It can often be
difficult for individuals to recognize the cultural values and worldviews
embodied and perpetuated within their own viewpoints and practices
and those in NRM institutions are no exception. Consequently, domi-
nant institutional norms in NRM often continue problematic legacies of
extracting and attempting to ‘integrate’ IK and Indigenous practices in
ways that undermine Indigenous Knowledges and relations with lands
(Latulippe, 2015; Molnér et al., 2023).

Within this context, our group of authors investigated how under-
standing NRM institutions as cultural products can inform more effec-
tive approaches for institutional transformation to support Indigenous
lifeways. We met for a series of virtual and hybrid in-person workshops
from September 2022-September 2023 to interrogate the varied inter-
actions between culture and NRM institutions and practices, identify
common barriers and discuss how relationships between culture and
NRM can be intentionally shaped to systemically improve environmental
governance and stewardship, drawing from our own lived and learned
expertise, experience and perspectives. We are primarily social science
or transdisciplinary research practitioners working within environmen-
tal governance agencies and institutes (particularly, but not exclusively,
within the United States at the state and federal levels) and academics
positioned within higher education institutions who have over 100years
of collective experience working on aspects of Indigenizing NRM
practices. The lead and several other authors identify as Indigenous
(Taino Boricua, Muscogee (Creek) Nation/Choctaw, N'dee (San Carlos
Apache)), although the majority do not. We have made concerted efforts
to centre the scholarship and perspectives of Indigenous Peoples in this
manuscript. For most of the manuscript, we use third-person language
(they/them/theirs) when discussing Indigenous Peoples as not all of our
author group is Indigenous; however, when discussing kincentric reci-
procity, the Indigenous authors felt it was important to use inclusive lan-
guage (we/us/ours) to not exclude ourselves from our own communities
and cultures given the intimate nature of kincentric reciprocity and how
it connects to our sense of self and genealogy.

This paper builds upon scholarship identifying cultural incommensu-
rabilities between dominant NRM institutional cultures and Indigenous
cultures that have impeded effective application of IK and Indigenous
co-management (e.g., Fisk et al., 2024), focusing here on the historical
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foundations of such incommensurabilities for NRM institutions, their
social-ecological implications and strategies for institutional transfor-
mation. These incommensurabilities are often aspects of culture that
are such ingrained assumptions that they are unquestioned in one cul-
ture yet may have no common measure or way to compare across cul-
tures, potentially being philosophically and ethically incompatible with
other cultures, such that communicating these concepts can be difficult
(Fisk et al., 2024). Because of the authors' positionalities, our analysis
of NRM institutions primarily centres on the NRM agencies of colo-
nial governments throughout North America as a geopolitical project,
including overseas jurisdictions given the presence of these agencies
and dominant NRM cultural dynamics. Many other institutions, such as
non-profit organizations and Tribal NRM agencies, are also NRM insti-
tutions entangled in these pervasive cultural dynamics, and Indigenous
relations with the environment can also be understood as NRM insti-
tutions. However, given our focus on dominant cultural dynamics in
North America, we principally refer to the dynamics of North American
government agencies unless indicated otherwise. In this paper, we de-
scribe the cultural foundations of these NRM institutions, as compared
with Indigenous relations with the environment, and assess how cultural
incommensurabilities between the two affect not just NRM but have
broader social-ecological ramifications. In particular, we focus on a key
incommensurability regarding the value and lifeway of reciprocity be-
tween people and the environment, which is central to many Indigenous
Peoples. We contrast this value with the institutionalized separation of
people and nature, which has historically been a fundamental compo-
nent of dominant NRM institutions. Discerning and reconciling these
cultural incommensurabilities is a delicate and sensitive matter best nav-
igated with urgency and intentionality. In doing so, we hope to provide
both conceptual and practical guidance to assist NRM practitioners in
recognizing and transforming cultural assumptions that hinder insti-
tutional abilities to support Indigenous lifeways. We propose that the
decentralization of NRM authority, knowledge co-production and place-
based ‘cultural evaluation’ processes are opportune strategies for NRM
institutions to better align with diverse articulations of reciprocity and
appropriately implement IK and support Indigenous lifeways.

2 | ORIGINS OF THE DOMINANT
INSTITUTIONAL CULTURE OF NATURAL
RESOURCE MANAGEMENT IN NORTH
AMERICA

The history of NRM institutional culture in North America coalesces
to a number of assumptions that shape the way management is ap-
proached (Bogert et al., 2022; Runte, 1997). These foundational as-
sumptions involve not only the social norms, values and priorities
for how people interact with each other regarding nature, but even
views of nature, natural resources and management as concepts
(Bogert et al., 2022; Cronon, 2000). In our workshops, we discussed
how assumptions about these three constructs are central to the
identity of NRM institutional culture yet often fundamentally con-
flict with core values of reciprocal cultures.
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2.1 | Nature as separate from and for
(some) people

Contemporary NRM institutions in North America emerged from
the Christian European cultures that birthed the colonialist ideol-
ogy of the Doctrine of Discovery, an international legal and ethical
justification for European claim and rule over Indigenous Peoples
and their lands (Miller, 2015). From 1845 and onward, this ethno-
centric ideology of dominance fueled a campaign for expansion of
the United States across the entirety of North America under reli-
gious entitlement to land, a Manifest Destiny: ‘the right of our man-
ifest destiny to overspread and to possess the whole of the continent
which Providence has given us for the development of the great
experiment of liberty and federated self-government entrusted to
us’ (O'Sullivan, 1845, as quoted in Miller, 2015, p. 95). Over time,
these ideologies cemented beliefs that ‘Americans and their in-
stitutions’ have an inherent right ‘to own North America’ and ex-
ploit its resources (Miller, 2015, p. 98), disregarding the rights of
Indigenous Peoples and socially and institutionally enshrining re-
lated values and worldviews such as human dominance over nature
and European cultural superiority (Jacobs, Avery, et al., 2022).
These values reflect not only assumptions about nature but also
whose worldviews of and relations with nature are the moral stan-
dard (Cronon, 2000). This ‘divine’ expansion of empire spread across
the continent and overseas—including to Hawai'i, Borikén (Puerto
Rico), Guahan, Amerika Samoa and the Northern Mariana Islands—vi-
olently disrupting Indigenous Peoples' Traditional ways of caring for,
relating with and providing for each other from the lands and seas
(Teaiwa, 2008; Trask, 1999). Such disruptions were executed partic-
ularly through land theft, criminalizing practices and ‘outright geno-
cide... [through] militia expeditions’ (Rizzo-Martinez, 2022, p. 209),
including campaigns organized by states to kill Indigenous Peoples
en masse (Rizzo-Martinez, 2022; Tuck & Yang, 2012). As Haunani-
Kay Trask (1999, p. 25) emphasizes, colonialism is ‘an extermination
not a recognition of aboriginal peoples and their familial relationship
with the earth.’ Consequently, in broader North American society, in-
cluding through NRM institutions' actions (Ramos, 2018), Indigenous
Peoples' lifeways, Knowledges and perspectives have been system-
atically erased and assimilated—such as through boarding schools—
‘in order to disappear them from the land’ (Tuck & Yang, 2012, p. 9).

2.2 | Natureis a collection of resources that
science tells us how to manage

Manifest Destiny characterized environmental products and
processes as free gifts to be used in civilizing the wilderness
(Cronon, 2000). This commodification of nature, perceived as a col-
lection of resources, was central during the westward expansion,
which focused on industrialization and agricultural efficiency via log-
ging, mining, grazing and other extractive enterprises (Runte, 1997).

As the government encouraged settlers to clear land and develop

homesteads, ranches and fenced areas for planting and grazing,
wildlife were valued predominantly as game animals for food or furs,
resulting in uncontrolled market hunting and rapid overexploitation
(Hessami et al., 2021). Consequently, economically valued animals
like bison (Bison bison) and predators like wolves (Canis lupus) who
were perceived as threats, were nearly extirpated from the contigu-
ous United States by the early 1900s (Hessami et al., 2021; Stark
et al,, 2022).

By the late 19th and early 20th century, legislation and pol-
icies began to be enacted for conservation purposes (Hessami
etal.,, 2021; Runte, 1997). While there were conflicting perspectives
between preservationists such as John Muir promoting stricter pro-
tections and conservationists such as Gifford Pinchot promoting
sustainable use, both perspectives were premised on the same dom-
inant cultural values that fueled Manifest Destiny (Cronon, 2000).
Therefore, these early conservation efforts were culturally con-
structed within beliefs of human separation from and domination
over nature, seen as resources to fuel growing economies in North
America (Cronon, 2000; Hessami et al., 2021).

What are now recognized as the legal and professional sys-
tems responsible for forestry, grazing, wildlife and fisheries man-
agement and fire management on public lands emerged from this
historical and cultural context, replacing the pre-existing systems
of Indigenous Peoples who had been largely removed from their
homelands and treated as environmental threats rather than rights-
holding stewards (Jacobs, Avery, et al., 2022; Spence, 1999). For
example, Yellowstone, the first National Park, was set aside as a
‘pleasuring ground for the benefit and enjoyment of the people’ and
‘for the preservation, from injury or spoliation, of all timber, mineral
deposits, natural curiosities, or wonders within said park, and their
retention in their natural condition’ (Runte, 1997, p. 47). Like other
National Parks, Yellowstone was established for the enjoyment
of some and the exclusion of others, in an area where Indigenous
Peoples had been violently removed through military action and the
U.S. military later tasked with enforcing its protection and manage-
ment (Runte, 1997).

The siloing of nature into discrete collections of resources was
also reflected in the scientific institutions that developed as ways
to understand and address overexploitation. During the early de-
cades of NRM, employees were predominantly white men with
degrees from elite universities, resulting in relatively homogenous
internal cultural norms, including the belief in the philosophy of
science often termed ‘Western science’ as the superior knowledge
system—thus becoming the dominant knowledge paradigm in NRM
(Ramos, 2018)—and deference to agency professionals using science
for the ‘greatest good’ of American society (Kennedy, 1988). These
employees' values and worldviews reflected the industrial nature
of the era, which focused on stabilizing extraction and economic
growth (Kennedy & Quigley, 1994) and was premised on the colonial
government's continued ownership and control of the land at the
expense of Indigenous authority, land rights and stewardship (Long
& Lake, 2018).
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2.3 | NRM agencies governing in the public trust

NRM agencies were established with the purpose of governing in
the public trust, to prevent resources from being controlled by a
few profiteers and instead managed for the benefit of all citizens,
which in extractionist capitalist contexts entails ensuring economic
growth while guarding against overexploitation (Runte, 1997). For
example, the formative years of the US Forest Service (hereaf-
ter ‘the Forest Service’) during the turn of the 20th century were
focused on combating ‘forest fires, short-run greed, and natural
resource exploitation’ while pursuing ‘long-term sustainable com-
modity flows for an emerging industrial state’, supplying timber as
capital to encourage the prosperity of American society (Kennedy
& Quigley, 1994, p. 16). Similarly, arguments to set aside early
National Parks were justified by the lands' lack of economic value
for lumber, mining, grazing or agriculture, and so environmental
protection and leisure in wilderness could be promoted without
threatening industry (Runte, 1997). After World War 11, as boom-
ing construction demands outstripped timber supply from private
lands, the Forest Service dramatically increased production and
provision of softwood timber, facilitating continued exploita-
tion of nature, although more sustainably, while shifting empha-
sis away from forest protection (Kennedy & Quigley, 1994). This
industry and extraction orientation of the Forest Service, like
other NRM institutions, reflects a core worldview that positions
humans, particularly those with more systemic power, as the pri-
mary beneficiaries of environmental processes and products, nar-
rowly constraining interpretations of governing in the public trust
to tempering consumptive uses and increasing economic benefits
(Feldpausch-Parker et al., 2017).

A major cultural shift occurred in the 1960-70s as agencies re-
sponded to the burgeoning environmental movement and many
related laws, such as the Wilderness Act of 1964, which started rec-
ognizing a wider range of uses and values, such as outdoor recre-
ation, watershed health, biodiversity and scenic beauty (Kennedy &
Quigley, 1994). A key influence was the philosophy of Aldo Leopold,
often considered the father of wildlife management, whose land
care ethic gained popularity after his death (Hessami et al., 2021).
Institutional culture shifts were marked by a recognition of the
worth of ‘ecosystem management’ (Kennedy & Quigley, 1994) and
interdisciplinary teams with greater gender and ethnic diversity
(Kennedy, 1988). Despite these shifts in institutional culture, many
Indigenous Peoples still felt the Forest Service did not sufficiently
consider their rights and values (Long & Lake, 2018). For example, the
principles of the North American Model of Wildlife Conservation,
which drew in part from Leopold's scientific contributions and
has been lauded and replicated across international conservation
contexts, still frames wildlife as utilitarian public trust resources
(Hessami et al., 2021). This rhetoric, rooted in North America's colo-
nial histories and dominant NRM cultures, perpetuates worldviews
premised upon human dominance over and entitlement to the envi-
ronment, conflicting with many Indigenous worldviews and prioritiz-

ing certain ‘publics’ over others (Hessami et al., 2021).
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3 | RECIPROCITY IN INDIGENOUS
CULTURES

Contrasting the historical value within NRM institutions of human
dominance over and entitlement to the environment is the concept
of reciprocity. Reciprocity is a core principle shared across countless
Indigenous (and non-Indigenous) cultures, with culturally specific
articulations, that guides how many Indigenous Peoples relate with
the environment and, consequently, the Knowledges they cultivate
in relation to it (Jacobs, 2025; Kalle et al., 2024). We focus on op-
erationalizing the concept of reciprocity because doing so addresses
how values and worldviews are put into practice, highlights that
Indigenous Knowledges are more than just data to be ‘integrated’,
and demonstrates how the dominant NRM institutional cultures
can conflict with Indigenous lifeways and diminish management ef-
fectiveness. There are many ways to define and describe reciproc-
ity. Some Indigenous scholars define reciprocity as a process of
exchanges through which cyclical benefits are offered, while inte-
grating Indigenous understandings of ‘socioecological, ceremonial,
cosmological, and spiritual connections within Indigenous communi-
ties, kinship systems, lands, and waters’ (Jacobs, Avery, et al., 2022,
p. 285; Jacobs, 2025). A curated list of examples across the globe
of culturally specific articulations of reciprocity are included in
Appendix S1.

3.1 | Reciprocity within kincentric worldviews

Kincentric reciprocity is a core value for many, but not all, Indigenous
Peoples that guides how we relate to and respect the environment
and more-than-human beings, ensuring the holistic and communal
welfare of current and future generations while also caring for ances-
tors and kin. For Indigenous Peoples, reciprocity is often holistically
oriented within kincentric worldviews (Adams, 2023b)—'an aware-
ness that life in any environment is viable only when humans view
the life surrounding them as kin... includ[ing] all the natural elements
of an ecosystem’ (Salmén, 2000, p. 1327). Reciprocity is essential for
relationalities within kincentric ecologies since it underscores the en-
tangled interdependency between humans and the environment in
Indigenous worldviews (Jacobs, 2025). Through kincentric ecology,
Indigenous Peoples understand ourselves as necessary elements
of an extended ecological family, sharing genealogies with other
species, lands, waters and other ecological elements (Fisk, 2025;
Osorio, 2021). Such kincentric reciprocal worldviews incorporate the
cosmological (spiritual systems) and metaphysical as well as under-
standings of the very tangible biophysical and geochemical processes
of our SES all living beings participate in—after death, human bodies
decompose and return to the land and waters, eventually becoming
the plants, animals and fungi that then nurture future generations and
perpetuate our communities for millennia (Jacobs, 2025). Therefore,
we are only possible as Peoples and ecologies because of the health
of the ecological cycles that sustain us—through these processes, the
lands quite literally are our ancestors and we are of the land in kinship
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with it and its other more-than-human inhabitants (Osorio, 2021;
Salmén, 2000). These understandings are recorded, passed down
and continually assessed and honed in our stories, chants and
Knowledges, which often serve to teach us how to uphold our com-
munal responsibility to protect and care for place as one would pro-
tect and care for family (Osorio, 2021; Salmén, 2000). In Muscogee
(Creek) understandings, reciprocity is defined as ARAKKUECKY,
which translates roughly to ‘respect’, because systems of reciprocity
cannot exist without respecting the entire system in which reciprocal

interactions occur (Jacobs, 2025).

3.2 | Practicing reciprocity, knowing place

Indigenous cultural practices that utilise fire and flooding as forms
of cultivation and caretaking exemplify kincentric reciprocal rela-
tions with the environment and lived, holistic Knowledges of place
(Hart-Fredeluces et al., 2022). Many Indigenous Peoples maintain
kincentric reciprocal relations through practices, including gathering
and using cultural fire to sustain the health and stimulate the abun-
dance of culturally important plants (Adams, 2024; Hart-Fredeluces
et al, 2022). For example, the Kalapuya and other Indigenous
Peoples historically practised low-intensity fire management in what
is today known as Willamette Valley, Oregon, providing ecological
growth opportunities for Traditional foods (e.g. camas: Camassia
spp.) and material needs such as basketry fibres (e.g. common bear-
grass: Xerophyllum tenax) while reducing the risks of severe wildfires
(Chisholm Hatfield et al., 2021). This way of relating with the land—
using human activity, including disturbances and harvest, as means
for social-ecological rejuvenation and enhanced abundance, and
celebrating the gift of cultivating kin in such ways—reinforces the
kincentric foci of Indigenous values and stewardship (Adams, 2023b;
Tom et al., 2023). These kincentric worldviews and practices come
from centuries of observing social-ecological dynamics of place
and the effects of human interactions to understand how to best
fulfil cultural responsibilities of being in reciprocity with more-
than-human kin and providing for community (Adams, 2023a; Tom
et al.,, 2023). As Native cultural fire practitioners have observed,
the rematriation (redistribution of power, Knowledges and place) of
Traditional practices such as cultural burns after generations of dis-
possession and social-ecological degradation signals shifting cultural
currents and inspires hope for more abundant futures as more-than-
human kin are again tended by and respond to kincentric reciprocal
practices (Tom et al., 2023).

3.3 | Communal responsibility, cultivating
abundance

For many Indigenous Peoples, upholding kincentric reciprocity is
understood as a communal responsibility, rooted in genealogical
connection to place, to cultivate continued and growing social-
ecological abundance (Jacobs, 2025). Within the context of ‘lke

Hawai'i (Hawaiian Knowledges), for example, genealogies are cen-
tral, connecting people to specific lands and seas, and those places
to elemental and phenomenological processes and their associated
deities (Kamakau, 1976; Osorio, 2021). In part because of this genea-
logical intimacy with the environment and an understood depend-
ency on the environment, within ‘Ike Hawai'i there is also a strong
value of having kuleana (rights, responsibilities and privileges, often
rooted in place-based genealogies) to care for the lands and seas
(Goodyear-Ka'opua, 2009; Osorio, 2021). This includes the kuleana
to cultivate the SES to provide communal abundance and protect
and nurture the associated Knowledges and practices (Goodyear-
Ka'opua, 2009). Kuleana can be a highly subjective and personal
matter, but can also be institutionalised through kapu: place-based
regulations and restrictions often set by those with particularly sali-
ent genealogical relationships to and Knowledges of place, based on
their observations of the environment, lineages, personal relations
and kuleana (Kaha'‘ulelio, 2006; Poepoe et al., 2007). Kapu can take
many forms, such as regulating which species are allowed to be har-
vested from specific loko i‘a (fishponds) or fishing grounds, or insti-
tuting rest periods during spawning periods to protect juveniles or
after times of more intensive harvest to allow for recovery (Poepoe
et al., 2007; Vaughan et al., 2016). Kapu can function as place- and
time-specific relational boundaries upholding kincentric reciprocity,
helping ensure that kin (more-than-human and human alike) are re-
spected and that abundance can be cultivated. As changing social-
ecological contexts are observed—such as spawning dynamics for
aholehole (flagtails, Kuhlia spp.) along a reef—kapu can be enacted
or revised to reflect changing understandings of the environment
and how to be in good relations with it (Kah3'ulelio, 2006; Poepoe
etal., 2007).

Kapu exist in the context of place-based stewardship practices
in Hawai'i rooted in kincentric reciprocity and the kuleana to culti-
vate abundance. Such practices include caring for loko i‘a—actively
building and tending to habitat, often by building rock walls along
the coast to work with the currents and coastline to cultivate the
seas, constructing nurseries to raise food for local communities and
young fish who stock and similarly feed nearshore and pelagic eco-
systems (Innes-Gold et al., 2024; Kikiloi, 2003). In many ways, kapu
function as a complement to stewardship practices, helping avoid
overexploitation and, more so, ensuring that the abundance culti-
vated through stewardship can persist and compound. Even as kapu
are established and changed in context-specific manners to fit the
needs of communities and more-than-human kin, upholding kapu
of the place someone is in, no matter where they are from, is un-
derstood within ‘lke Hawai‘i to be everyone's obligation since those
rules of conduct are vital for the welfare of all, human and more-
than-human, present and future (Kamakau, 1976; Vaughan, 2018).
This reflects values shared across many Indigenous cultures—for
many Indigenous Peoples, the responsibility to respect and uphold
kincentric reciprocity has always been understood as a communal
responsibility—an obligation shared by all community members be-
cause communal behaviours affect all other livelihoods, human and
more-than-human alike (Fisk, 2025; Jacobs, 2025).
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4 | CULTURAL BARRIERS TO
SUPPORTING INDIGENOUS LIFEWAYS IN
NRM

The fundamental cultural differences between dominant NRM
institutions and Indigenous cultures rooted in reciprocity offer
insights into why appropriately implementing IK in NRM has re-
mained challenging and sustainability scholarship highlights how
addressing these misalignments in NRM institutions can improve
social-ecological well-being and resilience (Bogert et al., 2022). We
describe several key points of friction within NRM that highlight how
certain reconceptualisations and institutional cultural shifts are vital

for effectively implementing IK.

4.1 | Making space for multiple relationships
with nature

The core dominant worldview embodied by NRM agencies, his-
torically and into the modern day—that nature exists for human
use and benefit—is reflected in institutionalized NRM objectives
related to maximizing human use and benefits, for example in legal
directives of agencies to manage for ‘multiple use sustained yield’
(Kline et al., 2013) or ‘optimum yield’ (Magnuson-Stevens Fishery
Conservation and Management Act, 2007). From this perspective,
anything perceived as impeding the maximization of derived human
benefits can be seen as a management problem; consequently,
dominant conservation strategies often seek to control ecosystem
dynamics to achieve desired outcomes, for example by limiting
people's access to harvest activities or eradicating undesired taxa
(Jacobs, Avery, et al., 2022; Stark et al., 2022). These established
strategies further reinforce values of human dominance over, and
therefore human separation from, nature.

Kincentric reciprocity based on understandings of interdepen-
dency between humans and the environment does not fit logically
within a problem framing that sees practices such as fishing ‘only
enough to eat’ and ‘giving thanks by throwing back the first fish’ as
inefficiencies (Vaughan et al., 2016, pp. 9-10). Further, the world-
view that nature needs protection from human activity, which is per-
ceived as inherently harmful to the environment, is incongruent with
worldviews that stress the role and responsibility of people's actions
in caring for nature (Eriksen & Hankins, 2014; Fisk et al., 2024).
Because of this contradiction, cultural stewardship practices might
be unduly restricted as a result of NRM institutions misunderstand-
ing how those practices and relationships helped to cultivate the
contemporary ecosystem conditions that those institutions seek to
manage (Long & Lake, 2018). Without ways to sufficiently under-
stand and account for a diversity of value systems and relationalities
with nature on their own terms, NRM institutions will continue to
be rigid cultural products unable to appropriately account for non-
dominant worldviews and knowledges within decision processes

and will face challenges in supporting Indigenous lifeways.
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4.2 | Multiple ways of knowing

Reducing nature to a collection of commodities managed as
separate resource sectors has become the global norm for natu-
ral resource research and management, reflected in international
frameworks such as the United Nations Sustainable Development
Goals (Sterling et al., 2020). Such delineation is also reflected
in the dominant culture of science and research that privileges
knowledges that are empirical, measurable and universal, seeking
to reduce complexity down to individual components rather than
embrace the holistic and contextual character of natural systems
(Ramos, 2018; Reid et al., 2021). These assumptions about natu-
ral resources and how best to understand them have led to the in-
validation of knowledges that do not conform to Western science,
particularly IK and even criminalization of associated practices
(Adams, 2023b; Reid et al., 2021). For example, NRM based on the
perception of fire as a threat to resource maximization resulted in
centuries where cultural burns were banned for many Indigenous
communities, denying their ability to fulfil reciprocal responsibili-
ties and perpetuate cultural Knowledges (Eriksen & Hankins, 2014;
Fisk et al., 2024).

Recently, increased attention to IK has resulted in Knowledge
Holders being asked to provide greater input within management
processes, adding burden while often being asked to work as volun-
teers rather than paid experts, and with their holistic Knowledges
being piecemealed to fit into disconnected lines of professional
NRM science and practice (Jacobs, 2025; Latulippe, 2015). While
causing epistemic harm against Indigenous Peoples by often dis-
torting and misrepresenting IK (Smith, 2012), this siloed approach
to knowledges and NRM also hinders achieving ecosystem-based
approaches to NRM (Fisk et al., 2024). The importance of IK has
recently been recognized in high-level international frameworks
(e.g. IPBES; Pascual et al., 2023), but the underlying cultural mod-
els these frameworks utilize are only beginning to appropriately
and effectively engage with diverse worldviews. However, there
are examples of how this might be achieved. For example, a new
California fire bill, AB-642 Wildfires (Wildfires, 2021), for the first
time defines a cultural fire practitioner—equating this status to
state-certified burn bosses, individuals who are qualified to plan,
organize and execute prescribed burns (Adams, 2023a). This bill
was invoked during a 2022 training where three Indigenous cultural
fire practitioners (two women) legally held that status and trained
representatives from CAL FIRE—the state agency responsible for
fire management—to learn stewardship through intentional fire that
was Indigenous-led, executed to meet the biocultural objectives of
surrounding Tribes and centred on the leadership and Knowledge
systems of Indigenous women (Adams, 2023a). This represents an
instance of institutional cultures shifting towards valuing holistic
Knowledges, redistributing authority to and working alongside
Knowledge Holders and, ultimately, appreciating Indigenous world-
views of people as lasting, integral parts of nature and its processes
(Fisk et al., 2024).
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4.3 | Centring community priorities through
reciprocal processes

The ways in which NRM institutions think about what resources
are and why they manage them delineates how those institutions
conceptualize who should be part of management processes and
how they should be engaged (Bogert et al., 2022). While a public
trust model is often regarded as ‘common sense’ in the context of
safeguarding against overexploiting resources (Runte, 1997, p. xxii),
it leaves little room and few incentives for an additional form of reci-
procity—NRM institutions being in reciprocity with Indigenous com-
munities through accountable, mutually beneficial relations—since
reciprocity is not a core value of NRM institutions (Fisk et al., 2024).
The possibility of sharing responsibility for decision-making and
implementation is starting to be realized through instances of co-
management, yet legal minimums for public engagement still prior-
itize publicinputinto institutionally defined problems and objectives,
often requiring only ‘consultation’, maintaining existing power struc-
tures (Armatas et al., 2023).

There is growing recognition that the way NRM problems and
priorities are formulated privileges certain voices and values, de-
prioritizing others and intentional efforts to develop shared visions
that address historical injustices and account for diverse worldviews
and knowledge systems are needed for more just and effective NRM
(Armatas et al., 2023). Efforts that do not take this insight into ac-
count may only increase the amount of ineffective public engage-
ment practices due to bureaucratic inertia and systemic barriers to
organizational change, which can exacerbate tensions and distrust
communities may have with NRM institutions (Armatas et al., 2023).
While there are some promising examples of co-management with
Indigenous Peoples, this approach can be difficult to implement
within current NRM frameworks (Hoagland & Albert, 2023). Co-
management shifts the frame of reference from solely an institution-
derived problem to a collectively approached problem that requires
the co-development of context-specific governance processes,
which can make it challenging to implement, time- and resource-
intensive and dominated by those with the capacity and, often, priv-
ilege to participate (Armatas et al., 2023). However, co-management
also represents a fundamental transformation in the relationship be-
tween NRM institutions, communities and the nature of governance
and stewardship compared to historic norms (Armitage et al., 2009;
Winter et al., 2021).

5 | STEERING THE SHIP WITH INTENTION
TOWARDS DECOLONIAL FUTURES

Colonialism is not an event but rather a process without a finite end-
ing, maintained through power imbalances and the perpetuation of
particular worldviews (Tuck & Yang, 2012), and so the process of
redressing social-ecological harms and supporting Indigenous life-
ways in NRM entails ongoing, sustained efforts of decolonizing NRM
(Fisk et al., 2021; Jacobs, Avery, et al., 2022). Decolonization entails

critically examining the values, worldviews, power concentrations
and practices within institutions that reproduce harm, personally
to systemically and dissolving and transforming those factors in ac-
countable relations with Indigenous Peoples to cultivate more abun-
dant and just social-ecological systems (Fisk, 2025; Fisk et al., 2021).
While processes of decolonization are often context-specific and
vary across communities, they primarily involve unsettling and de-
centring colonially rooted power structures and worldviews, replac-
ing these systems with place- and people-based systems grounded
in values and lifeways that originated before colonization and that
live on today (Fanon, 1963; Jacobs et al., 2025). Key strategies used
by Indigenous Peoples and allies include social movements such
as #LANDBACK, a diffuse campaign embodying centuries of land
reclamation activism (Fisk et al., 2021; Stark et al., 2022), and the
rematriation of access to and decision-making power over land and
responsibilities as stewards (Tuck & Yang, 2012). Decolonization en-
tails all peoples examining and reconfiguring our relations with each
other and the environment in reclamation of what was, a process of
collective healing, growth and care—‘the veritable creation of new
[people]’ (Fanon, 1963, p. 36)—a process that ‘implicates and unset-
tles everyone’ (Tuck & Yang, 2012, p. 7).

Current power concentrations within NRM institutions act as
a force solidifying many colonial cultural dynamics, even when not
explicitly understood as such by individuals within the institutions,
hindering potential transformation and institutional growth beyond
the cultural value on maximizing resource use (Feldpausch-Parker
et al., 2017; Fisk et al., 2024). The process of building NRM institu-
tions that are capable of successfully facilitating kincentric reciproc-
ity, embodying Indigenous values and worldviews, and supporting
Indigenous lifeways will likely require far different structures and
processes from what are presently used in order to be success-
ful, resulting in a shift in powers and procedures that can be both
unsettling and generative (Berl et al., 2022). Decolonial thought
can provide guidance for transforming NRM institutions to re-
store kincentric reciprocal relationships with the environment and
other Indigenous value systems (Fisk et al., 2021; Jacobs, Payan
Hazelwood, et al., 2022). We outline below three strategies that can
aid in transforming NRM institutions to nurture new SES grounded in
kincentric reciprocity and to better support Indigenous Knowledges

and lifeways.

5.1 | Decentralizing authority

Given that Indigenous dispossession is an environmental injustice,
decolonial theory indicates that rematriating Indigenous govern-
ance and relationalities is necessary for achieving effective and last-
ing transformation, and decentralizing NRM is a prime strategy for
this effort (Fisk et al., 2021; Jacobs, Payan Hazelwood, et al., 2022).
Decentralizing NRM authority and processes could allow Indigenous
Peoples to shape a contemporary NRM governance system that em-
bodies their values and worldviews, including kincentric reciprocity
(Fisk et al., 2024). Such polycentric governance, wherein a multitude
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of institutions govern based on place-based understandings of how to
be in good relation with each other and more-than-human kin, could
allow for balancing place-based specificity and large-scale dynamics
in NRM by coordinating within nested structures across geographies
(Marshall, 2008; Ostrom, 1990). In this way, there could be struc-
tural facilitation for steps towards decolonization and Indigenous
communities operationalizing kincentric reciprocity on their own
terms beyond ‘integration’ (Fisk et al., 2024). Decentralizing NRM
institutions towards decolonization would not only transform insti-
tutional cultures to support reciprocity, as institutional designs are
produced under diverse and place-based cultural values and philoso-
phies, but could also change how people relate to the environment
at a societal level. As Indigenous Knowledges are (re)implemented
and stewardship practices are supported in contemporary NRM and
begin to spread more broadly, sense of place and responsibility can
deepen as people observe increased biocultural abundance and di-
versity, the products of their care, which would further cultivate val-
ues of reciprocity (Fisk et al., 2021; Tom et al., 2023).

Because of Indigenous communities' varying interests and ca-
pacities as well as the varying social-ecological contexts they live in,
there is no silver bullet for such decentralization processes nor for
gauging whether communities are interested in or have the resources
and capacity for a complete transference of authority, collabora-
tive governance, co-management, community-based management
or other models for their direct involvement in governance (Fisk
et al., 2024). These contours also require reciprocal, accountable
relations so that NRM institutions and the relationalities between
different governments and communities can adapt in response to
dynamic changes in social-ecological systems and power dynamics.
Even when minimal decentralization of governance powers is pos-
sible, the provision of formal support for cultural practitioners to
conduct their practices and carry out kincentric reciprocal respon-
sibilities is one meaningful way of shifting institutional cultures to
support IK (Fisk et al., 2024). This can include decriminalizing and
legalizing cultural practices, revising policies and guidelines that
act as barriers for cultural practitioners, and providing funding and
structural support—including hiring and contracting practitioners—
when desired by communities of practice (Fisk et al., 2021, 2024).
Supporting cultural practitioners carrying out their responsibilities
and perpetuating IK intergenerationally not only transforms NRM
institutional cultures to align with Indigenous values and uphold rec-
iprocity but also is a pivotal step for redressing long-standing social-

ecological issues (Eriksen & Hankins, 2014).

5.2 | Knowledge co-production

Another key strategy for transforming NRM institutions is fund-
ing, supporting and expanding capacity for applied transdiscipli-
nary and participatory research that explicitly incorporates human
dimensions, particularly disciplines from the interface between the
social sciences, humanities and conservation (Bennett et al., 2017).
While these disciplines have their own colonial histories and internal
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cultures, they have also been changing internally over time, particu-
larly through the efforts of Indigenous scholars and scholars from
other marginalized communities, to centre practices that embody
and seek to understand diverse cultural norms, ways of knowing and
how they affect desired management outcomes. Such research has
often been neglected by NRM institutions but is crucial for consider-
ing plural worldviews and value systems as well as for co-producing
knowledges with communities to meet the synergistic goals of com-
munities and NRM institutions, pursuant to reciprocal relations be-
tween NRM institutions and communities (Reid et al., 2024; Winter
et al., 2021). This endeavour especially includes research led by local
and Indigenous communities as well as partnering with Knowledge
Holders who are not necessarily valued or credentialed within domi-
nant systems (Jacobs et al., 2025). Such research collaborations often
require ethical standards surpassing minimum legal requirements to
avoid perpetuating harm and damaging relationships with communi-
ties or misrepresenting cultural Knowledges and contributions, and
to engage in genuine relational commitment, trust building and reci-
procity in ways that resonate with communities. The full depth of
ethical and reciprocal methodologies and partnerships, particularly
with Indigenous communities, is outside the scope of this paper and
has been elaborated elsewhere (David-Chavez et al., 2020; Jacobs
et al., 2025; Kukutai & Taylor, 2016; Reid et al., 2024; Smith, 2012;
Wilson, 2008); here, we synthesise several foundational principles
common to these texts:

e Cultivate and formalize transparent, accountable relationships
with partner communities well before the onset of initiatives to
improve the capacity for reciprocity and allow for processes to
move at whatever pace is needed to build and maintain full con-
sent and trust between parties, however that may change during
processes.

e Design initiatives through and accountable to community leader-
ship and guidance to ensure alignment with community concerns
and interests.

e Prioritize the people and institutions of partner communities,
adapting funding standards and sharing protocols to meet their
needs and align with their cultures, thereby minimising the risk of
exploitation.

e Solicit and respect community interests in data sovereignty
and self-determination (see especially Kukutai & Taylor, 2016)
such that communities retain control over their own cultural
Knowledges, histories and associated information.

e Ensure that research and other engagement with communities is
directed towards addressing community priorities, not only those

of NRM agencies.

Transforming how NRM institutions approach research presents
an opportunity to co-produce knowledges with and in service for
communities wherein kincentric reciprocity is the methodology, the
focus of the data and the priority of resultant management actions.
Research built from this approach can be decolonial and transfor-
mative, but requires researchers and institutions to be accountable,
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take initiative and cultivate strong, reciprocal relationships with

community and place.

5.3 | Cultural evaluations

The aforementioned actions are valuable but have necessarily been
expressed in general terms, with execution varying greatly across a
diversity of social-ecological contexts as well as the cultures and pri-
orities of Indigenous communities. More concrete actions can help
NRM institutions enact transformations towards kincentric reci-
procity and implement IK in accountable, place-based manners while
making space for cultural heterogeneity. Adaptive governance litera-
ture highlights how the social-ecological fit of NRM institutions—and
the relationalities they support or hinder—has serious implications
for management efficacy, especially amidst social-ecological disrup-
tions and uncertainty including climate change (Folke et al., 2005;
Gavin et al., 2015). Adaptive governance approaches are particularly
successful when leveraging IK and local & Indigenous leadership
(Winter et al., 2020), but this raises the question of whether NRM
institutions are fit to appropriately implement and support such
Knowledges and Peoples, respectively. In particular, examining NRM
institutions as cultural products can help to more keenly inspect the
cultural fit of NRM institutions with their respective SES and provide
guidance for adaptation and transformation (Folke et al., 2007).

Developing tools and methodologies for the continual cul-
tural evaluation of NRM institutions can enable both reflexive and
community-guided assessments of how well NRM institutional pol-
icies, procedures and structures embody and support the cultures
and values of place, especially Indigenous worldviews. Indigenous
scholars are already developing such cultural evaluation efforts;
for example, Fisk et al. (2021) offer a decolonial framework and
guiding questions to help parks and protected area managers ex-
ercise reflexivity around which cultures park policies support and
to redress harms against Indigenous Peoples. The concept of rela-
tional values—'preferences, principles, [and] virtues about/based
on meaning-saturated relationships’, intertwined with instru-
mental and intrinsic values (Chan et al., 2018, p. A3)—has shown
great power for contextualizing the deep reasonings underlying
relationships within SES, including in regard to NRM institutions
given their culturally produced nature (Gould et al., 2019). The re-
lational values framework can support the development of ana-
lytical methods to detail NRM institutional cultures, measure the
degree to which they align with Indigenous cultures and fit local
SES and identify concrete actions that could transform institutions
to improve their cultural fit.

Because kincentric reciprocity is locally adapted and subjec-
tively interpreted, such cultural evaluations should be guided by
place-based articulations of reciprocity and desired outcomes. This
would support more decentralized, polycentric governance models
that foster improved resilience, adaptability and social-ecological fit
while helping ensure Indigenous agency and accountability to cul-
tures of place within NRM institutions (Pascual et al., 2023). Such

an approach is corroborated by SES and biocultural scholarship
highlighting the value of empowering local communities, especially
Indigenous Peoples, and operationalising pluralistic worldviews and
values within polycentric NRM governance models that centre cul-
tures of place (Gavin et al., 2015; Marshall, 2008; Ostrom, 1990;
Sterling et al., 2017). Such place-based definitions and articula-
tions can be inclusive of NRM institutions supporting and facil-
itating Indigenous Peoples perpetuating stewardship practices
intergenerationally and can also reinforce Indigenous sovereignty
over Indigenous relations with the environment (Fisk et al., 2021;
Jacobs, Payan Hazelwood, et al., 2022). For Indigenous cultures
wherein kincentric reciprocity is deeply rooted in intergenerational
relations with local ecosystems and in cultural feedback with more-
than-human kin, the transformation of NRM institutions' cultures to
better fit and support place-based articulations of reciprocity could
also be conceived as better aligning with and supporting the cultures
of local ecosystems.

6 | CONCLUSION

Transforming institutional cultures to increase their alignment
with Indigenous cultures will be integral to NRM institutions seek-
ing to meaningfully and appropriately implement IK and support
Indigenous lifeways. Developing keen understandings of how co-
lonial histories produced the dominant NRM institutional cultures
in North America, being reflexive about how such histories and
cultures have shaped and continue to underlie institutional struc-
tures and processes, and redressing the ongoing consequences of
those histories are vital aspects of such cultural transformation.
With many of these institutions being direct cultural products of
the Manifest Destiny era, their values and functions were, and con-
tinue to be, premised on worldviews of nature being separate from
people and existing for the inherent use and benefit of certain pub-
lics at the expense of Indigenous Peoples and their reciprocal stew-
ardship practices and lifeways. The value and lifeway of kincentric
reciprocity highlight the incommensurabilities between dominant
NRM institutional cultures and Indigenous cultures as well as how
deep structural and cultural transformation is a necessary condi-
tion for NRM institutions to implement and support Indigenous
values in ways appreciable to Indigenous Peoples. Examining such
transformation as processes of intentional cultural change led us to

emphasize three key strategies, the third being particularly novel:

1. Decentralization towards more place-based, nested governance
structures, including rematriating authority over land and stew-
ardship responsibilities to more-than-human kin when possible
and desired by Indigenous communities, is congruent with de-
colonial theory. Even when only co-management, rather than
full rematriation, is possible, such pivots in power dynamics
can allow for the cultures that have been in reciprocity with
place for generations to be embodied and supported by NRM
institutions.
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2. Knowledge co-production with and accountable to community
and land, done by foregrounding the leadership, expertise, meth-
odologies and priorities of Indigenous Peoples and local com-
munities. Such research would guide the transformation of NRM
institutions through cultivating reciprocal and accountable rela-
tions with human and more-than-human communities, particu-
larly Indigenous stewards and Knowledge Holders.

3. Reflexive and community-based cultural evaluations using place-
based definitions of kincentric reciprocity and articulations of
desired outcomes to guide adaptive governance processes and
ensure social-ecological fit. Such cultural evaluations, if done in-
tentionally and effectively, would help improve cultural compe-
tency within NRM institutions while also guiding the alignment
of institutional cultures with communities of place, particularly
Indigenous communities, thereby improving management effi-
cacy by increasing congruence between institutional conduct and
communities' values and priorities.

NRM institutions and their cultures will continue to change, as
they have since their inception—if NRM institutions are to cultivate
and maintain reciprocal relationships with the land and communi-
ties, it will be vital to be intentional and critical in guiding such a
trajectory and in creating decision-making processes that centre
Indigenous cultures and lifeways on Indigenous lands, lest their dis-

possession be perpetuated.
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Appendix S1. Examples of concepts from primarily, but not
exclusively, Indigenous communities that reflect long and multi-
stranded traditions of reciprocity with the rest of nature and more-
than-human kin.
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