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ABSTRACT. Stewardship of wildlife within lands managed by Indigenous peoples and local communities has relied on traditional
knowledge and skills yet faces challenges amid social and economic changes that can weaken enduring social-ecological relations.
Wildlife conservation initiatives frequently lean on community-based wildlife management (CBWM) to foster sustainable use while
ensuring community involvement in decision making. In practice, CBWM has often remained tightly linked to top-down or externally
driven processes with quick negative conclusions being drawn about the capacity of communities to manage local wildlife, without
further investigating the foundational conditions of stewardship. This study proposes a theoretical model for place-based stewardship
that builds on the care-knowledge-agency framework, grounding it in mentored practices and environmental virtue. Our model does
not discount the importance of devolved governance systems and legitimate leadership but highlights the parallel requirement for
virtuous local decision-making processes, which emerge from mentored practice, rooted in place-based knowledge, and nurtured by
care. We illustrate this model with case studies from Guyana and the Democratic Republic of Congo, drawing on lessons learned to
develop a generic theory of change that can be adapted to guide the development of tailored interventions for the consolidation of
stewardship in the context of CBWM. We argue that CBWM initiatives involving Indigenous peoples and local communities cannot
view wildlife management as disconnected from strategies for self-determination within a context of reappropriation of customary
lands and may require enabling actions to recover agency and place-based care through reconnection to the territory and mentored
practice.
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INTRODUCTION

Indigenous Peoples and local communities have long played vital
roles as custodians of biodiversity, contributing to the
conservation, restoration, and sustainable use of nature through
their knowledge, practices, and enduring relationships with the
environment (McGregor 2009, Larsen and Johnson 2017, CBD
2022, Dawson et al. 2023). They maintain an inter-generational
historical connection to place and nature through livelihoods,
cultural identity, languages, worldviews, institutions, and
ecological knowledge (IPBES 2019). However, socioeconomic
change, particularly the intensifying resource demands of the
global economy, continues to substantially disrupt Indigenous
Peoples’ livelihoods, lands, and rights (Scheidel et al. 2023), often
diluting traditional reciprocal and accountable social-ecological
relationality (Tynan 2021). In such evolving open systems,
governance is complex as traditional activities, social dynamics,
and territorial boundaries are diminished (Kennedy et al. 2023).

It is often in these disrupted contexts that communities are
approached by conservation agencies and programs with the goal
of proposing sustainable wildlife management solutions.
Recognizing the growing pressure on wildlife that Indigenous
peoples and local communities depend on for their food security
and socio-cultural construction, conservation managers often
refer to community management models as an environmental
governance approach that can enable communities to benefit from

sustainable use and management of wildlife (Songorwa et al.
2000). Community-based wildlife management (CBWM) is
viewed as able to generate management decisions that are better
attuned to local settings (Berkes 2009) by involving people that
are directly affected by these decisions (Pinkerton 1999, Sheppard
and Meitner 2005) and by increasing equity in the decision-
making process (Persoon and van Est 2003, Pagdee et al. 2006).

Successful CBWM should constitute environmental stewardship,
understood here as responsible use of wildlife based on
sustainable practices that advance human and ecological well-
being (Chapin et al. 2010). These components are inherently
interconnected. Nikolakis et al. (2023) introduced the concept of
an “environmental stewardship-health nexus,” highlighting that
environmental stewardship programs provide health benefits for
the body, mind, and spirit, as well as for the land and all living
beings.

Although CBWM is often framed as a grassroots approach, in
practice it has frequently been shaped by top-down or externally
driven agendas (Biischer and Dressler 2012), where the primary
aim is to secure local support for broader conservation goals
rather than genuinely empower communities (Campbell and
Vainio-Mattila 2003). Failures of CBWM projects are often
associated with lack of local governance capacities and weak
tenure systems that constrain local agency (Hakimzumwami
2000, Zyambo 2018).
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However, another potential reason for failure is that communities
may lack interest or motivation to engage in wildlife conservation
efforts (Songorwa 1999). Failures in practical applications of
CBWM have led to quick negative conclusions about the capacity
of CBWM to achieve conservation impacts (Campbell and
Vainio-Mattila 2003). These conclusions often fail to consider
whether the foundational conditions that allow communities to
act as stewards were met in each context (Reo et al. 2017). In
instances where these conditions are lacking, practitioners must
identify and prioritize actions aimed at reestablishing and
fortifying the social-ecological basis of stewardship before
embarking on wildlife management initiatives (Nikolakis and
Ross 2022).

This study provides a novel theoretical model of stewardship that
can support future initiatives aimed at strengthening community-
based efforts for the sustainable use of wildlife. We built on the
framework developed by Engqvist et al. (2018), which identifies
care, knowledge, and agency as core overlapping dimensions
across diverse meanings of environmental stewardship. Care
expresses the feelings of attachment and responsibility that
underpin stewardship, while knowledge represents understanding
of a given social-ecological system and the capacity to respond
to and learn from its dynamics. Agency refers to the abilities and
capacities of individuals and organizations to engage in
stewardship action (Enqvist et al. 2018). We invoke theory from
several disciplines to extend this model into a place-based
stewardship framework grounded in mentored traditional
practices and environmental virtue. We illustrate our model with
insights from long-term case studies of wildlife use in Guyana
and the Democratic Republic of Congo (DRC). Finally, we
discuss how our proposed model can help practitioners articulate
the rationale for their interventions by employing a theory of
change that identifies tailored interventions needed to achieve
effective wildlife stewardship as the desired impact.

METHODS

‘We built on the care-knowledge-agency framework proposed by
Enqpvist et al. (2018) to describe the components of stewardship,
extending it with insights from recent literature and testing it
through case studies of CBWM. Building on perspectives from
multiple disciplines and practical experiences, we developed the
conceptual model of place-based wildlife stewardship presented
in this study.

First, we enriched the model by incorporating insights from the
literature across several related fields, including environmental
ethics (List 2013, Sandler 2013, Rogoft 2014, Shephard et al.
2023a, Shephard et al. 2024), stewardship (Chapin and Knapp
2015, Masterson et al. 2017, Bennett et al. 2018, West et al. 2018,
Masterson et al. 2019, Ryfield et al. 2019, Nikolakis et al. 2023,
Shephard et al. 2023b, McLeod et al. 2024), traditional knowledge
systems (Bourke et al. 2018, Duncan et al. 2018, Kim 2019,
Magaloni et al. 2019, Grey and Kuokkanen 2020, Turnbull et al.
2020, Kadykalo et al. 2021, Reed et al. 2021, Tynan 2021, Billiot
et al. 2022, Kamelamela et al. 2022, Mackean et al. 2022,
Nikolakis et al. 2023, Kennedy et al. 2023, Winter et al. 2023,
Menzies et al. 2024), and natural resource governance (Zyambo
2018, Kadykaloetal.2021, Springeret al. 2021, Tong 2022, Zhang
et al. 2023).
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Then, we used two case studies to test and refine the conceptual
model: the Wapichan territory in Guyana and the Turumbu
communities in the Democratic Republic of Congo. Applying the
model to contrasting social-ecological contexts and governance
systems enabled us to assess its relevance and adaptability.
Insights from both cases helped to elucidate the interrelationships
among the model’s core components and to enhance its
conceptual robustness.

These cases were purposely selected to represent contrasting
experiences of Indigenous and local community stewardship in
the context of CBWM under different social-ecological and
governance conditions. Selection was also informed by the
sustained engagement of co-authors in both regions, either as
researchers or community members with long-term field
experience. Data sources included academic and grey literature,
as well as field-based documentation from two wildlife
management projects active in each region. The case study in
Guyana drew on reports, publications, and experiences from the
Sustainable Wildlife Management (SWM) Programme in
Guyana, while the case study in the DRC was informed by the
Training, Research, and Environment Project in Tshopo
(FORETYS). Information gathered over the years for both projects
included various methodologies, such as group discussions,
interviews, participant observation, historical trend analysis, and
traditional knowledge mapping.

Based on a collective effort by the authors to discuss the practical
implications of the refined model, we developed a theory of
change using a backcasting approach, which involves working
strategically backward from a commonly identified goal to
determine the conditions and steps needed in the present to
achieve it (Holmberg and Robert 2000). The outcomes of the
theory of change were derived from the conceptual model
developed in this study. The outputs and enabling actions were
formulated through a participatory and collaborative process
among the co-authors, drawing on insights from the two case
studies. These included both documented experiences and
reflections from local communities, as well as the lived knowledge
of Indigenous and practitioner co-authors directly involved in
stewardship efforts.

To structure and visualize the theory of change, we conducted
three online workshops in which co-authors collaboratively
defined and refined its components and causal linkages. These
sessions focused on mapping the relationships between enabling
conditions, intermediate outcomes, and long-term impacts. We
used Lucidchart, a web-based collaborative diagramming tool, to
co-create, edit, and visually represent the evolving theory of
change (https://www.lucidchart.com/).

The refinement of the theory of change followed an iterative
process informed by principles of grounded theory (Turnbull et
al. 2020), triangulating insights from academic literature with
applied experiences documented in the case studies. The process
was informed by the theoretical foundations used in developing
the conceptual model, complemented by practical frameworks in
wildlife management and established methodologies for applying
theory of change in projects (Decker et al. 2005, UNDG 2011,
Parsons et al. 2013, Prinsen and Nijhof 2015, Cooney et al. 2018,
TUCN 2021, Challender et al. 2025, ILO [date unknown]).
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CONCEPTUAL MODEL FOR PLACE-BASED
STEWARDSHIP OF WILDLIFE

Adding to the Enqvist model of stewardship (Enqvist et al. 2018),
we suggest that care, knowledge, and agency cannot be
disconnected from the notions of place, mentored practice, and
virtue. Place, practice, and virtue are deeply interconnected in
Indigenous and local stewardship, shaping individuals’
responsibilities and relationships with their environment
(Menzies et al. 2024). Place is more than a physical location; it is
a lived, dynamic space where social and ecological relationships
are cultivated through traditional practices, reinforcing
community identity and ecological knowledge (Gieryn 2000).
Mentored practice serves as the foundation for developing
environmental virtue, as hands-on learning with elders fosters
stable personal dispositions and communal expectations,
ensuring that sustainable interactions with nature become
ingrained in both individual and collective behaviors (Billiot et
al. 2022). This interconnected framework enables individuals and
communities to exercise agency in stewardship by combining care,
practical knowledge, and ethical commitment to sustaining their
territories, despite external pressures and social-ecological
changes.

The notion of place: linking people, wildlife, and space through
continuous practice

Managing wildlife within Indigenous and local lands cannot be
achieved in isolation from a thorough understanding of “place.”
The segmentation of people, place, and wildlife often presumed
in conservation science has compromised wildlife conservation
initiatives searching to promote sustainability (Cooke et al. 2016).
Indeed, Indigenous peoples and local communities typically
understand wildlife as an intrinsic component of their territories
(Winter et al. 2023). The Indigenous notion of territory is
consistent with the notion of place, a system co-produced by
ecological and cultural processes, reflecting biocultural rights
(Ryfield et al. 2019). In this mode, place is different from space:
“Space is what place becomes when the unique gathering of
things, meanings, and values are sucked” (Gieryn 2000:465). Place
is understood instead as the combination of interactions between
space, living beings, natural and artificial objects, and
geographical forms where values, social interactions, power
relationships, cultural constructions, identity, and interpretations
emerge (Gieryn 2000).

Place-based knowledge is grounded in practice

Personal formation in many Indigenous and local communities
is often linked to acquiring traditional place-based knowledge
and skills under the tutelage of wise mentors (Ohmagari and
Berkes 1997). Activities such as hunting are challenging and
uncertain and so learning intrinsically extends to developing an
intuitive feeling for ecological processes in a specific place, e.g.,
how environmental variability might shape target animal behavior
(Shephard et al. 2024).

Knowing how to subsist efficiently in a stochastic natural
environment not only requires unique and site-specific
knowledge, but also the capacity to use this knowledge through
practical skills and the ability to understand associated beliefs,
rules, taboos, and the cosmovision of a society (Berkes et al. 2000).
These processes are at the core of traditional ecological
knowledge (TEK), and their successful transmission through
generations is fundamental to the perpetuation of subsistence
livelihoods.
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Knowledge arises from traditional practices, or tasks, which
become constitutive acts of dwelling in a place. The experience of
dwelling expresses embodied and often multi-generational
coexistence of people and wildlife through ongoing patterns of
practice across a so-called “taskscape” (Ingold 2000). The
taskscape is a network of evolving activities and interactions that
continuously shape a space, highlighting the ongoing
relationships between people and the natural world (Ingold 2000).
Ingold (2000) suggested that such technical tasks are embedded
in the “current of sociality,” the ongoing flow of social
relationships and interactions, making traditional practices and
associated TEK the primary context for grounding an actor in
their place and community, i.e., social-ecological system.

Environmental virtue arises from mentored practice

We consider virtue to be a stable personal disposition to act rightly,
doing the right thing, in the right way, at the right time, with an
orientation toward the common good (Brown et al. 2010, Gram-
Hanssen 2021). Here, the common good is understood as both
human and ecological well-being (Chapin et al. 2010). In this
Aristotelian sense, virtue is cultivated through striving for
excellence in complex practical tasks, such as traditional practices,
under the guidance of wise mentors (List 2013). Mentored
practices are communal traditions embedded in daily life within
a specific place, transmitted through hands-on learning with
experienced elders (Ohmagari and Berkes 1997). These practices
foster stable personal dispositions (habits) and communal
expectations, reinforced by grassroots social norms that
incentivize virtuous behaviors in social-ecological commons
(Magaloni et al. 2019, Throsby and Petetskaya 2016).

In the context of Indigenous and local stewardship for wildlife,
learning outdoor skills and ecological knowledge within a local
“community of practice” helps individuals develop environmental
virtue, understood as good ecological choices and habits oriented
toward the well-being of both people and wildlife (List 2013,
Sandler 2013). This learning process often involves observing and
actively participating in traditional practices (Rogoff 2014). The
habituation of these practices under the guidance of wise mentors
carries explicit moral and spiritual dimensions, linking
individuals, community, tasks, wildlife and other natural
resources, and place (Ingold 2000). Developing proficiency in
these practices supports children in adopting responsibility for
the well-being of their community and environment (Rogoff
2014). Moreover, learning from community mentors serves as a
pathway to progressively assuming responsibility for the
stewardship of both human and ecological communities
(Fernandez-Giménez et al. 2019). This perspective highlights the
importance of enabling community-level actions, including the
revival of traditional knowledge and skills (Winter et al. 2023),
as a means to fostering wildlife stewardship.

Care emerges from the positive attributes derived from place

Songorwa (1999) pointed out that communities are not always
interested and willing to conserve wildlife, suggesting that lack of
care could hinder stewardship. The notion of care emerges from
the way people derive significance, attitudes, symbols, principles,
and emotions from the object of care (Stenseke 2018). It
frequently elicits the desire to look after a particular social-
ecological system (Shephard et al. 2023b, 2024). The element of
care helps motivate people to use local knowledge and skills to
look after their social-ecological system (West et al. 2018,


https://www.ecologyandsociety.org/vol30/iss4/art35/

Shephard et al. 2023b, Shephard et al. 2024), within which they
can experience a complex dynamic of relationality (Ingold 2000,
Cooke et al. 2016).

Sense of place can be interpreted as a spatially explicit form of
care that is linked to personal and social identity (Bramston et al.
2011). Nature and wildlife evoke feelings and emotions in
individuals based on their interactions with the environment, such
as through traditional practices like hunting; individuals can
develop a strong attachment to local creatures upon which they
depend for their well-being and livelihood. Individuals form their
values and identity through shared beliefs, practices, and
knowledge learned from social interactions within their place.
Values or positive attributes assigned to a place are defined by
Beckley (2003) as “magnets” as they keep people happily attached
to a place, although only positive attributes are real predictors of
care (Davenport and Anderson 2005, Masterson et al. 2019).

In Indigenous cosmovision, care often arises as a reciprocal
relationship where people care for the place and the place cares
for them (Nikolakis et al. 2023). In this context, sense of place
becomes intrinsically linked with the Indigenous notion of well-
being which is viewed as a manifestation of the interrelationships
among individual, collective, and environmental domains
sustained over time, often referred to as “relational well-being”
(Mackean et al. 2022).

Transformative agency requires devolved governance and virtuous
leadership

Care alone is insufficient for stewardship, because motivations do
not or cannot always translate into actions (Chapin and Knapp
2015) that render change in a given place (Enqvist et al. 2018,
Shephard et al. 2023b). Crossing the care to action gap thus
requires agency, determined by institutions and norms that
empower participants to translate their knowledge and skills into
actions (Bennet et al. 2018). Transformative agency is driven by
the overall capacities of local communities to manage and control
their territory, producing positive outcomes (Kamelamela et al.
2022).

According to Chapin and Knapp (2015) and following Ostrom
(1990), local capacities for place-based stewardship depend on
clearly defined community boundaries, opportunities for
meaningful participation in decision making, rules aligned with
local ecological conditions, mechanisms for accountability,
equitable resource use, and effective systems for conflict
resolution (Ostrom 1990, Dietz et al. 2003, Chapin and Knapp
2015, Springer et al. 2021, Tong 2022). Social capital and
collaborative resource monitoring are also key components of
local agency (Dietz et al. 2003). Social capital refers to the capacity
of local communities to maintain communication and dense
social networks as a basis of trust, which can be incentivized and
facilitated by good or virtuous leadership (Begay et al. 2007). This
societal outcome reduces the cost of monitoring individual and
group behaviors and increases rule compliance (Dietz et al. 2003).

This framing implies that management authority is devolved by
higher-level government, but it also requires a bottom-up
individual process because it is the virtuous leader who will tend
to act for the common good when circumstances permit (Crosby
and Bryson 2005). Our model does not discount the importance
of devolved governance systems (Zyambo 2018) but highlights
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the parallel requirement for virtuous local decision-making
processes and leadership (Begay et al. 2007). This grassroots
component of agency may maintain internal (emotional and
psychological) and external (social and economic) incentives to
act for the greater good of the community and local wildlife
resources (List 2013).

Care for a place and the personal virtue expressed as good
ecological habits will not necessarily produce stewardship
outcomes if individual motivations and behaviors do not translate
into a set of local rules and effective grassroots organization
oriented toward governing the commons (Enqvist et al. 2018). We
therefore invoke environmental virtue as the necessary linking
concept by which place-based and mentored practices bear fruit
in care and practical knowledge that is empowered by personal
agency and expressed as positive behaviors toward wildlife
(Shephard et al. 2023b, 2024).

External pressures and social-ecological changes

External disturbances can have a substantial impact on a place,
modifying its material and social components, diminishing
traditional embedded knowledge and skills (Shephard et al.
2023a, b, 2024), and shifting the values that people attribute to
that place (Windsor and McVey 2005, Masterson et al. 2017).
Sense of place can be influenced by external factors that induce
impacts such as wildlife loss or diminished opportunity for nature
encounter (climate change, urbanization, new economic activities,
etc.) and thus impair the capacity of a place to continue to support
meaningful relationality, provide ecosystem services, or maintain
a functional taskscape (Masterson et al. 2017)

Changesin traditional livelihoods due to forest degradation might
shift sense of place as dependence on natural systems decreases
along with the loss of knowledge and skills and traditional
mentoring pathways (Bhushan et al. 2024). Migration has been
described as a factor influencing sense of place because it has a
direct impact on social and cultural identity. Chapin and Knapp
(2015) suggest that mobility can challenge stewardship agency by
increasing heterogeneity in place values, identities, and
dependencies.

Transformations of the land have adversely impacted the mental
health and well-being of Indigenous and local communities
(Nikolakis et al. 2023). The term “solastalgia” has emerged to
describe the distress experienced by people deeply attached to a
place that sustains significant environmental changes, leading to
cumulative mental, emotional, and spiritual health effects
(Albrechtetal. 2007, Galway et al. 2019). Literature on solastalgia
highlights it as a place-based experience and notes that its effects
can vary, particularly affecting women, elders, and Indigenous
people (Galway et al. 2019). Additionally, hunters experience
elevated risks of mental health impacts when significant
environmental change threatens their place-based identities
(Nikolakis et al. 2023).

According to Bennett et al. (2018), agency is not only driven by
intrinsic local and personal capacities (which we link to virtue)
but is also a function of broader governance factors understood
as systems of institutions (e.g., regulations, formal and informal
organizations, and decision-making processes) and power
relations influencing the sense of agency (e.g., inequality,
discrimination and exclusion from decision-making, unrecognized
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territorial rights). Communities may have local capacities to
manage their place, but their territorial rights, as well as their
institutions, may not be legally recognized and legitimized by
governments. This lack of formal recognition of rights
disempowers a community’s capacity to exercise its biocultural
rights. Studies from psychology have highlighted the connection
between agency and Indigenous well-being, particularly in
contexts with colonial histories. Improved well-being outcomes,
especially related to mental health, such as reduced suicide rates,
are linked to enhanced community autonomy and decision
making (Bourke et al. 2018).

CASE STUDIES OF PLACE BASED STEWARDSHIP
The Wapichan Wiizi, Rupununi, Guyana

The Wapichan Wiizi

The Wapichan Wiizi (territory) encompasses the full extent of the
Wapichan people’s traditional lands in the South Rupununi,
Guyana. This territory hosts a rich diversity of ecosystems,
including extensive tracts of primary forest, gallery forests, open
and wooded savannahs, and seasonally flooded wetlands. It
includes 21 Wapichan communities, of which 20 are still pursuing
new land titles or extensions to existing ones, as previous
demarcation processes did not cover the full extent of their
customary lands (SRDC 2024). Wapichan livelihoods are
grounded in fishing, hunting, livestock rearing, and the
cultivation of fruit trees (Henfrey 2002).

Customary identity and care for wildlife

The Wapichan people’s identity is deeply rooted in their
customary territory, shaped by direct interactions with the land
and collective beliefs passed down through generations. Their
livelihoods are intricately connected to wildlife, which is used for
food, medicine, crafts, and cultural practices. Hunting grounds
provide bush hogs, land turtles, tapirs, and bush deer, among
others. Animals are also central to Wapichan spiritual beliefs,
where grandfather spirits, seen as wise ancestral mentors, are
respected and honored (SRDC 2012).

Personal relationships with wildlife are nurtured through social
customs, emotions, and intergenerational knowledge. The
Wapichan’s commitment to traditional practices, farming,
weaving, healing ceremonies, and sustainable resource use
demonstrates their care for both cultural heritage and
environmental stewardship. Sacred sites are protected, and
ancestral knowledge is actively passed down, strengthening
resilience and territorial ties (Gomes and Wilson 2012).

Knowledge transmission and virtuous behaviors

Knowledge about wildlife and related skills is transmitted through
daily practice under the guidance of elders and mentors. Van Vliet
et al. (2022) found that Wapichan children remain highly engaged
in subsistence activities and retain many practical skills.
Adolescents are proficient foragers and continue to refine
complex techniques such as hunting into adulthood (Lew-Levy
et al. 2017). Traditional tools like the bow and arrow are still
commonly used and symbolically significant, especially for boys
(van Vliet et al. 2022). Although subsistence is driven by necessity,
it also fosters skill development and enjoyment. Beyond the
practical, youth learn important cultural codes through initiation
rituals such as ant stinging and scarification, which build
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endurance and hunting skills. These rites teach customs, taboos,
dietary restrictions, spiritual locations, and respectful behavior
toward game animals (FAO 2022).

Virtuous behavior toward animals is central to becoming a “good
hunter.” As noted in the Wapichan Management Plan (SRDC
2012), hunters require special knowledge of animals and their
spiritual dimensions. Shamans (marunanao) guide these practices,
advising on taboos related to hunting and wild meat consumption,
especially in relation to childbirth, menstruation, and pregnancy
(Gomes and Wilson 2012).

Partial recognition of Wapichan agency

The Amerindian Act of 2006 grants village councils authority to
manage titled lands, including drafting rules for natural resource
use. However, this recognition only applies to formally titled areas.
Post-independence land titling processes fragmented customary
territories, allocating land to individual villages. In 1967,
Wapichan leaders petitioned for collective title to their entire
territory, yet to this day, only around 15% is formally titled
(IWGIA 2020).

This legal gap undermines Wapichan participation in
conservation policy and decisions about mining concessions. As
aresult, Indigenous knowledge systems are fragmented, and their
voices often excluded (MacDonald 2018). Nevertheless,
Wapichan leadership and shared identity provide strong social
capital. Village Councils, as traditional authorities, continue to
manage natural resources under customary law, including
restrictions on hunting, species protection, and obligations to
share meat. These rules are transmitted orally and enforced by
community mechanisms (FAO 2022).

Local institutions also mediate land and resource conflicts.
Family and community groups have clear rights and
responsibilities over the areas they inhabit and use. Under
customary law, Wapichan people freely access their territory for
livelihood needs (David et al. 2006). These internal capacities have
fostered strong governance institutions, but effective stewardship
also depends on formal recognition by external institutions
(Bennett et al. 2018). Currently, this remains a key unmet
condition.

Advancing formal recognition of the Wapichan Wiizi

Since 2000, the Wapichan have taken active steps to assert
jurisdiction over their territory. They initiated a participatory
mapping process to define territorial boundaries and identify
rights holders. Guided by elders, this effort included mapping
sacred sites, burial grounds, hunting areas, and wildlife zones,
using Wapichan language and traditional knowledge (Forest
Peoples Programme 2012, Baker 2014).

Beyond its legal utility, mapping revived cultural connections to
the land: “We climbed mountains, traveled along creeks, and
followed our traditional trails” (Gomes and Wilson 2012). It also
laid the groundwork for collective territorial management aligned
with spiritual beliefs, leading to the Wapichan Management Plan:
Thinking Together for Those Coming Behind Us (2012).

In 2023, the Wapichan launched the Wapichan Wiizi Wildlife
Management Plan, articulating a shared vision for conserving
wildlife and ensuring sustainable use. This included the first
community-led biocultural assessment of Karawaimiin Taawa,
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an ecologically rich area at the headwaters of the Rupununi and
Kwitaro rivers, currently under threat from mining. The plan
affirms that self-determination and legal territorial recognition
are essential for wildlife conservation (CIFOR-ICRAF et al.
2024).

Additionally, the South Rupununi District Council signed a
Memorandum of Understanding with the Guyana Wildlife
Conservation and Management Commission (GWCMC) to
establish a wildlife checkpoint at Saurab Bridge in Shulinab
village. This agreement authorizes community officers to inspect
permits and wildlife being transported, enhancing local
governance capacity (FAO 2023).

The Turumbu around the Yangambi Landscape in the
Democratic Republic of Congo

The Turumbu customary territory

The Yangambi Biosphere Reserve (YBR) is in Tshopo Province
of the Democratic Republic of Congo (DRC), about 100 km west
and 62 km north of the city of Kisangani. It was established in
1976 during the colonial period and covers 235,000 ha (Koy et al.
2019, Nowak 2019). Turumbu Indigenous people inhabited the
area before the establishment of the reserve and practiced
customary hunting, fishing, agriculture, logging, and collection
of non-timber forest products (Koy et al. 2019). Agriculture is the
main economic activity in the Yangambi though it is constrained
by low yields and soil fertility. Forest resources, especially wild
meat, are key to ensure local livelihoods and food security (Nowak
2019). Local land ownership for Turumbu and other communities
living in the Yangambi relies primarily on customary rights (Koy
et al. 2019).

Disrupted Place-based agency in the face of colonial and post-
colonial conflict

Historically, the arrival of Europeans, with their religious
influence, forced displacement policies and centralized authority
across Central Africa (Ocheni and Nwankwo 2012). Their
monotheistic Western religion weakened and altered cosmologies
and traditional practices related to resource management (Hickey
2007). This significantly contributed to the desacralization of
customary practices in hunting, agriculture, and fishing (Juhé-
Beaulaton and Roussel 2003, Baco et al. 2007). At its creation in
1939, the Yangambi Floristic Reserve was inhabited by the
Turumbu Indigenous communities who practiced their
customary hunting, fishing, agriculture, and artisanal logging
activities as well as the collection of non-timber forest products.
The survival of these autochthone people depended mainly on
the forest. During the colonial period, the Turumbu were largely
hired by the National Institute for Agronomic Study in the Belgian
Congo (INEAC) as workforce for their agricultural plantations.
The Turumbu progressively abandoned their traditional hunting
and slash and burn agriculture and became more sedentarized
(Koy et al. 2019).

After independence, in 1976, the creation of Yangambi Biosphere
Reserve and the gazetting in 2003 of a logging concession further
excluded the Turrumbu from their customary land. Though
Turumbu people recognize forest areas in the reserve as their
customary property, the lands are formally state owned. The lack
of formal recognition of customary ownership by Turumbu has
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resulted in communities lacking capacities to exclude non-right
holders from the use of resources within their customary territory
(Koy et al. 2019, Nowak 2019, van Vliet et al. 2019). During the
conflicts between 1996 and 2003, armed groups occupied the
Turumbu forests, relying on wild meat for food and being involved
in trafficking meat, skins, and ivory. The uncontrolled use of
wildlife by armed groups eroded local customary governance
systems (van Vliet et al. 2019). During that period, significant
decline of game species was observed, and the local extinction of
key species such as elephant and okapi took place (van Vliet et
al. 2018).

Despite the radical transformations of the Turumbu agency over
their territory and their resources throughout history, traditional
leaders still play a major role in local territorial management
(Battory and Vircoulon 2020). Customary chiefs are
hierarchically organized in the form of sector/group/village chiefs,
and clan leaders. Hunters native to a group hold the right to hunt
in the land of their ancestors. Foreign hunters require permission
from the group chief to hunt over the area of his jurisdiction and
must pay a customary charge (Mpoyi et al. 2025).

Economic crisis, resource depletion, and the erosion of
attachment to place

The political instability imposed by the war since 1996 has led to
long-lasting economic crises with indirect impacts on wildlife and
place attachment as a basis of care. Lack of transportation and
closures in factories caused limited access to meat supply from
domestic animals leading to more dependency on forest resources.
As a result, traditional subsistence hunting transitioned toward
more structured market chains to cover increasing demand for
meat in growing neighboring towns (van Vliet et al. 2019,
Shephard et al. 2023a).

Hunting practices intensified to increase yields, with the adoption
of headlamps enabling both day and night hunting, extended
multi-day trips, the use of locally made firearms and cartridges,
and widespread deployment of wire traps. Traditional tools like
spears, bows, and liana-based traps are now rarely used.
Meanwhile, the number of wildlife traders has surged from
around 15 in the 1990s to over 200 today (Van Vliet et al. 2019).
Turumbu hunters sell more than 80% of what they hunt, favoring
the cash economy and threatening their food sovereignty. Though
this change had positive impacts regarding household income, it
has also drastically diminished wildlife (Van Vliet et al. 2019).
Moreover, people in rural villages experience food shortages and
more than a third of the population have diets below or near the
necessary levels (Nowak 2019).

The loss of knowledge and its impacts in care, virtue, and agency
Before the consecutive wars, customary norms regulating hunting
and wildlife use among the Turumbu were deeply rooted in the
traditions, ecological knowledge, and cultural practices (Koy et
al. 2019). Among the Turumbu tribe, Mpoyi et al. (2025) showed
that 43 animal species were prized for political (collection of
insignia of power), zootherapeutic, and social regulation
purposes (customary rites, (dis)enchantment, etc.) and 27 of them
were prohibited from being commercially hunted to avoid
undermining sacred customs. Some of these species and their
parts were used as a symbol of authority, endurance, vision, and
wisdom (Mpoyi et al. 2025)
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Although these customary norms and practices are still present
in the Turumbu discourse, in practice, there is strong evidence of
a decline in traditional knowledge and skills among younger
generations, especially associated with ethnic medicines and
wildlife taboos (Shephard et al. 2023a). The decline of local
knowledge, skills, and shared practices undermines environmental
care and virtue (Shephard et al. 2023b, 2024). Mpoyi et al. (2025)
also found a generational gap in compliance with customary bans
on sale; older people tend to comply whereas new generations
generally do not. Mpoyi et al. (2025) highlights the challenge that
this poses in terms of the hereditary nature of customary rules,
when elders who are supposed to act as mentors do not themselves
comply. A linked issue is the disappearance of customary
ceremonies which has led to the sale of certain species that were
previously prohibited from trade because of their spiritual values
(Mpoyi et al. 2025).

Though there is still knowledge of the customary rule, there is no
reinforcement through mentored practice, which ultimately builds
the behavior as a moral duty. Such loss of knowledge and
adherence to customary rules, along with diminished mentoring
pathways, have serious implications for wildlife management. The
loss of knowledge and practice along with the mixing of cultures
have threatened rule enforcement. Customary courts have been
abolished, diminishing agency by traditional authorities (Mpoyi
et al. 2025). The acquired excellence in practice and associated
behavioral norms that shape virtuous behavior are much less likely
to be transmitted in this context. This loss may diminish the
integration of place-based practice, care, knowledge, and agency
that we suggest is key to good stewardship. Moreover, as the social
role of subsistence hunting embedded in a place-based identity
shifted with the new market dynamics, people also have less
capacity for assessing the ecological state of their place (Shephard
et al. 2023b). This has repercussions in their ability to establish
robust monitoring systems relevant to place-based agency (Luzar
et al. 2011).

Re-establishing healthy wildlife populations and recovering
traditional knowledge among the Turumbu

In the Turumbu customary land, the depletion in wildlife fuels a
vicious cycle contributing to the degradation of stewardship. To
reverse the trend, in 2023, the provincial Ministry of Environment
engaged with the community and other stakeholders for the
development of a 5-year wildlife management plan for the
Yangambi landscape, which actively recognizes the role of
communities in the establishment of village-level wildlife rules
and the need to restore levels of wildlife that allow for sustainable
use. Indeed, recovering availability and access to traditional foods,
such as wild meat, have proved positive impacts on social,
emotional, spiritual and physical health, and well-being (Cubillo
et al. 2020, Nikolakis et al. 2023).

The plan highlights the importance of reducing pressures on
wildlife by re-establishing conditions for people to invest in
livestock production as before the wars. This is done through
better access to business training, micro-credit opportunities, and
access to resilient breeds. The wildlife management plan in
Yangambi also relies heavily on the re-establishment of
motivations and behaviors for stewardship action based on care
and virtue, in which the recovery of traditional knowledge and
mentored practice is the key element. An example of an enabling
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action toward this end, is the work done by SOWILD (Solutions
for Wildlife), a grassroots NGO that started the establishment of
the youth clubs (Club Zamba) in collaboration with
schoolteachers. These Club Zamba engage groups of children in
wildlife and forest issues through traditional knowledge,
mentored practice, and experiential learning that further develop
moral obligations toward wildlife stewardship. Through
mentored learning, the clubs facilitate passing traditional beliefs
and knowledge to new generations, fostering the recovery of social
identity in connection to wildlife and place, and promoting
positive place values (Nyumu 2024). Reflections on the case
studies

The Wapichan case study exemplifies a community with strong
preservation of TEK. Although the territory is influenced by
some external factors, the system remains healthy with relative
abundance of wildlife populations, positive place attributes, and
strong social connections under a collective Wapichan identity
based on traditional beliefs and knowledge that dictate good
ecological habits promoted by strong leadership. However, top-
down recognition of agency is still missing as territorial rights
have not been legally recognized over much of the customary area.
Enabling actions to enhance stewardship over wildlife include
further recognition of all the extent of Wapichan customary land,
and the recognition of the Wapichan people as legitimate partners
to Guyanese governmental institutions, including the Guyana
Wildlife Conservation and Management Commission.

In contrast, the case of Turumbu people in DRC is contextualized
by a history of colonial exclusion and post-colonial displacement.
The gazetting of the Yangambi Biosphere Reserve and a logging
concession over Turumbu land, combined with armed conflict,
political instability, poverty, and rapid population growth, have
all contributed to the erosion of all the necessary factors to
enhance environmental stewardship. These external factors have
significantly eroded agency, traditional knowledge and skills, and
the values or positive attributes of the place in connection to
wildlife. In this context, the recovery of traditional practices helps
promote positive cultural, socioeconomic, and nutritional values
derived from wildlife resources, thereby strengthening place
attachment and care. Enabling actions to reestablish care among
the Turumbu people have also included efforts to restore wildlife
populations to sustainable levels and reduce poverty cycles
through the promotion of alternative income sources. In contexts
of poverty, it is important to recognize that reinforcing well-being
and resilience has positive implications for care and, in turn, that
care can further enhance stewardship and sustainable use (Cubillo
et al. 2020, Nikolakis et al. 2023).

THEORY OF CHANGE AND ENABLING ACTIONS TO
REINFORCE WILDLIFE STEWARDSHIP

Based on the case studies and the conceptual model (Fig. 1), we
propose a generic theory of change (Fig. 2) that translates the
conceptual framework into a practical planning and evaluation
tool for wildlife stewardship initiatives. In this theory of change,
place-based stewardship for wildlife is defined as the ultimate
desired impact, understood as the indivisible connection between
human, wildlife, and ecosystem health and well-being. The
outcomes were developed following a logical structure informed
by the conceptual model and the literature that supports it. The
outputs and enabling actions emerged through a participatory
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Fig. 1. Conceptual model for place-based stewardship of
wildlife. This model builds on the care-knowledge—agency
framework (Enqvist et al. 2018), grounding it in Indigenous
and place-based perspectives. Care reflects emotional
attachment and responsibility toward place and wildlife;
knowledge refers to the practical and ecological understanding
that informs action; and agency includes both institutional
empowerment and personal virtue, the capacity to act for the
common good. These elements are dynamically linked through
an ethic of virtue, which is nurtured through mentored, place-
based practices.

Knowledge

COMMUNITY PRACTICE

and collaborative process among the co-authors, drawing on
empirical insights from the two case studies and iterative revisions
using relevant literature. The theory of change thus reflects a dual
logic: a top-down process driven by theoretical and empirical
literature, and a bottom-up process grounded in evidence from
the case studies and the authors’ own experiences.

Although the outcomes and outputs in the theory of change aim
to comprehensively reflect the conditions necessary for the
emergence of wildlife stewardship, the enabling actions are
presented as illustrative examples of foundational interventions
that can be adapted and implemented within community-based
wildlife initiatives or co-management programs. Although Figure
2 distinguishes outcomes, outputs, and enabling actions as
contributing to the development of place-based care, virtue, and
agency, we acknowledge that many of these elements are
interconnected. Several outcomes, outputs, and actions
contribute simultaneously to more than one domain. Similarly,
the diagram does not include directional arrows linking enabling
actions to specific outputs, or outputs to specific outcomes, as
these relationships are not linear. In practice, multiple enabling
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actions may support the same output, and a single output may
contribute to multiple outcomes. Therefore, the design and
application of the theory of change in specific contexts should
consider and adapt to these interlinkages, ensuring that
interventions are grounded in the realities and dynamics of each
place.

Impacts

Place-based stewardship at the top of Figure 2, is the ultimate
impact resulting from the alignment of motivations (care), an
ethical orientation toward the common good (virtue), as well as
individual and collective capacity to act (agency). When these
elements are in place, communities are more likely to engage in
wildlife stewardship action, which, over time, contributes to the
resilience of social-ecological systems and supports the
flourishing of both human and non-human life in the face of
external pressures. The figure illustrates a feedback loop between
place-based stewardship and care, highlighting how improvements
in human and ecological well-being can, in turn, deepen the sense
of care, as people derive values and positive attributes from their
environment (Beckley 2003, Davenport and Anderson 2005,
Masterson et al. 2019).

Outcomes

Outcomes represent the necessary conditions through which the
impacts of place-based care, virtue, and agency are realized. In
Figure 2, outcomes are shown as blue squares and reflect medium-
term social, institutional, and ecological changes that
operationalize the core dimensions of the conceptual model
(Prinsen and Nijhof 2015). Each outcome contributes directly to
cultivating care (e.g., through shared values and identity),
enabling virtue (e.g., through moral formation and
intergenerational knowledge), or strengthening agency (e.g.,
through collective governance and accountability mechanisms).
One outcome, “Indigenous and territorial rights recognized by
higher-level institutions,” is depicted outside the dashed-line box
representing “place,” to highlight that its achievement depends
on broader legal and political structures beyond community
control but remains key to fully realizing place-based agency.

Outputs and enabling actions

In Figure 2, outputs (represented by yellow squares) and enabling
actions (represented by green squares) are presented in general
terms to encompass a broad range of elements that contribute to
the overarching impact of place-based wildlife stewardship. This
broad framing is intentional, reflecting an effort to identify
foundational, bottom-up enablers that can be adapted across
diverse cultural, ecological, and institutional contexts, and to
support a long-term vision of stewardship. However, in practice,
community-based wildlife management interventions are
typically more targeted and context-specific (Cooney et al. 2018).
Outputs represent the tangible products or services that directly
result from program activities and serve as the operational
foundation for achieving outcomes (UNDG 2011, Parsons et al.
2013, ITUCN 2021). As such, they should be specific, measurable,
and time-bound to ensure effective monitoring and evaluation
(ILO[date unknown)]). For example, the outputin Figure 2 labeled
“Strong community organization and social cohesion” is
presented in broad terms as a prerequisite for the development of
wildlife governance institutions, rules, and mechanisms. In
practical terms, this output should be translated into concrete,
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Fig. 2. Theory of change for wildlife stewardship. Theory of change linking care, virtue, and agency to the impact of place-based
wildlife stewardship. Outcomes (blue), outputs (yellow), and enabling actions (green) represent interconnected elements drawn from
literature and case studies. Knowledge (rhombus) forms the foundation, supporting non-linear pathways toward stewardship grounded
in local values, governance, and intergenerational practice. The outer framework (dashed line) delineates the “place,” while the
components shown outside it represent broader governance factors influencing agency.
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verifiable deliverables, such as “councils for wildlife or natural
resource management are formed or reactivated, with defined roles,
responsibilities, and decision-making procedures,” or “a schedule
of regular inclusive community meetings is established and
followed.”

Outputs and enabling actions to develop care and virtue

In Figure 2, knowledge appears at the bottom and center of the
theory of change, represented by a green rhombus (“Revive TEK,
skills, and practices through multigenerational learning”). The
revival of TEK is positioned as a foundational element of place-
based virtue, as it enables the emergence of new leaders equipped
with culturally appropriate knowledge. Over time, this facilitates
the habituation of traditional practices in the place, transmitted
through mentorship by elders. These processes contribute to the
impact whereby sustainable wildlife use is internalized as both a
personal disposition and a collective norm, oriented toward the
common good.

The revival of TEK skills and practices through multigenerational
learning is also a basis for developing care toward the place. It
promotes the intergenerational sharing of beliefs and TEK
connected to place, which in turn contributes to the formation of
a shared social identity, a key component in fostering a sense of
place and motivating care for both wildlife and the broader
territory. Enabling actions to reestablish care can also include
efforts to restore wildlife populations to sustainable levels and break
cycles of poverty.

These actions include the promotion of alternative income sources,
the development of business opportunities from non-consumptive
uses of wildlife, and measures to mitigate human-wildlife conflict.

Collectively, these actions contribute to the stabilization and
recovery of wildlife populations by reducing unsustainable
pressures on local fauna. At the same time, they help increase the
benefits derived from wildlife while reducing the costs associated
with wildlife interactions (e.g., crop damage or livestock loss). This
shift enhances the perceived value of wildlife and fosters the
development of positive place-based associations, reinforcing care
by strengthening the emotional, cultural, and livelihood ties
between people and the local environment.

Outputs and enabling actions to develop agency

Figure 2 outlines a range of outputs and enabling actions that
contribute to strengthening place-based agency. These include both
local-level strategies and actions aimed at securing broader
institutional recognition. Within the “place” box, enabling actions
such as educating younger generations on customary rules and
facilitating inclusive dialogues help reinforce traditional
governance systems, support institutional agreements, and foster a
shared vision for wildlife governance. Simultaneously, actions such
as collective mapping of customary territories and building
networks with external stakeholders contribute to the formal
recognition of Indigenous rights and authority beyond the local
level.

These outputs are supported by efforts to build institutional
capacity and improve access to relevant information, which
together enable the establishment of essential governance
mechanisms (e.g., locally legitimized rules, conflict resolution
mechanisms, equitable benefit-sharing arrangements, sanctions for
non-compliance, and participatory monitoring systems). The co-
development of culturally relevant indicators grounded in


https://www.ecologyandsociety.org/vol30/iss4/art35/

traditional and local ecological knowledge, plays a central role in
producing information that supports adaptive management.
Improving communication systems ensures that this information
is accessible, promoting transparency and accountability.

DISCUSSION

This study contributes to the growing body of research on
community-based wildlife management (CBWM) by proposing a
theoretical model of place-based stewardship that builds on the
care-knowledge-agency framework developed by Enqvist et al.
(2018), emphasizing virtue as the expression of personal agency
and place as the foundational interconnected system between
people, wildlife, and space. Although place-based care provides
motivation, it does not always lead to action (Chapin and Knapp
2015, Shephard et al. 2023b). Bridging this gap requires both
institutional agency and virtue, understood as the internalized
disposition to act for the social and ecological common good.
Virtue is cultivated through intergenerational learning and
embodied practice and grounded in traditional knowledge and
skills. By placing place at the foundation, our model shows how
care, knowledge, and agency interact in a virtuous cycle to support
long-term, culturally grounded stewardship.

The application of our model is illustrated through two case studies
of the Wapichan in Guyana and the Turumbu in the Democratic
Republic of Congo (DRC), each offering insights into how
Indigenous and local communities cultivate and express care,
virtue, and agency in relation to wildlife. In the Wapichan case,
enabling actions aimed at strengthening internal governance
systems for place-based wildlife stewardship have also contributed
to the external legitimization of their agency by higher-level
institutions. In contrast, the Turumbu case illustrates that when
external disturbances significantly impact the local environment
and traditional ecological knowledge erodes, the essential elements
for effective wildlife stewardship are diminished. In such contexts,
interventions focused solely on improving governance will likely
fail unless they are complemented by enabling actions that reinforce
both care and virtue. Notably, the establishment of “Zamba clubs”
as a community of practice for youth demonstrates how targeted
interventions can begin to rebuild place-based virtue and care,
particularly in a post-conflict context.

These examples illustrate the value of contextualized and culturally
grounded interventions, affirming that community-based wildlife
management initiatives must address not only ecological outcomes
but also the social, cultural, and political dynamics that shape them
(Zhang et al. 2023). As appointed by Schreckenberg et al. (2016)
and Dawson et al. (2023), prioritizing conservation governance that
is genuinely led by local communities and rooted in cultural context
goes beyond the procedural standards often promoted in
conservation policies, such as vague commitments to “full and
effective participation” or superficial recognition of “traditional
knowledge.”

In response, our theory of change, developed from the conceptual
model and informed by the Wapichan and Turumbu case studies,
offers a practical planning and evaluation tool for wildlife
practitioners. It identifies concrete enabling actions, outputs, and
outcomes that together support the emergence of place-based care,
knowledge, and agency, virtuously becoming the foundational
elements for achieving place-based stewardship, understood as the
inseparable well-being of humans, wildlife, and ecosystems.
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The framework is particularly relevant in post-colonial and
contested governance contexts, where Indigenous and local
community rights and institutions often lack full recognition by
higher level institutions. As Ojha et al. (2016) have noted, the
concept of community must be “delocalized” to acknowledge the
multilevel networks and external forces that shape local
governance. Our model acknowledges these external influences
but re-centers the analysis on the intrinsic motivations and
behaviors for stewardship action grounded in a specific place. In
doing so, it affirms the wider role of wildlife stewardship as a
strategy for asserting jurisdiction, preserving knowledge, and
reconfiguring power relations. This aligns with the insights of
Reed et al. (2021), who describe how Indigenous guardians are
balancing dual and conflicting roles with nations through
community-based initiatives, and at the same time are using those
opportunities to advance their rights with or without state
recognition.

Furthermore, our work responds to recent critiques that
stewardship remains conceptually rich but practically
underdeveloped. McLeod et al. (2024) found that few studies
detail the behavior-change tools used in stewardship or assess
their design and effectiveness. Our theory of change seeks to fill
this gap by offering a structured yet adaptable model for guiding
intervention design and monitoring, grounded in both scientific
and Indigenous knowledge systems. It also supports calls for
integrating stewardship frameworks into policy sectors beyond
conservation. For example, Nikolakis et al. (2023) and Mackean
et al. (2022) show that Indigenous-led stewardship initiatives in
Australia have not only ecological benefits but also produce cost-
effective health outcomes, highlighting the cross-sectoral
relevance of culturally appropriate management approaches.

Finally, our findings contribute to the growing recognition that
effective wildlife governance must be grounded in diverse forms
of knowledge. This study integrates insights from stewardship
literature, Indigenous studies, and community-based wildlife
management, while also being anchored in empirical evidence
from Indigenous and local communities in Guyana and the DRC.
As Kadykalo et al. (2021) argue, wildlife management decisions
are too often shaped by past experience or subjective judgment,
with insufficient integration of knowledge systems. In particular,
Indigenous and local knowledge is frequently underutilized
relative to Western scientific approaches, despite its enduring
relevance for sustainable resource uses. Our conceptual model and
theory of change respond to this gap by placing traditional
ecological knowledge and local practices at the foundation of
stewardship, while also highlighting how these knowledge systems
interact with care, virtue, and agency. This approach not only
enhances ecological effectiveness but also strengthens the
legitimacy and cultural relevance of wildlife governance.
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