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ABSTRACT
Environmental stewardship is often invoked as a net social good and an approach for achieving equitable and sustainable
conservation outcomes, but it is rarely defined explicitly in management settings, and conflicting definitions have proliferated.
This lack of consensus can influence conservation outcomes in several ways. Conflict can arise between stakeholders with
different definitions of stewardship; managersmay not proactively identify important stakeholders whose stewardship orientation
does not include public advocacy; and stakeholders whose sense of stewardship does not include in-depth knowledge of a
particular ecosystemmay advocate for ineffective or counterproductive actions. Developing strategies for identifying the implicit,
unspoken definitions of environmental stewardship held by resource users, managers, and scientists can help with navigating
these challenges. Here, we develop a method to elicit the unstated stewardship orientations of a group of stakeholders in a shared
conservation setting. Using thought experiments and a Policy Delphi process, we find that evenwithin our relatively homogeneous
test group of recreational fisheries managers and scientists, individuals differed in their understanding of stewardship. We
encourage conservation organizations with amission of stewardship, or ones that interface with environmental stewards, to adopt
an approach like this one to identify potential sources of conflict, inequity, and ineffective action before they arise.
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1 Introduction

Environmental stewardship has emerged as a conceptual frame-
work for understanding the place of humans in nature and
for acting to ensure a healthy future for people and the planet
(Chapin III et al. 2010; Bennett et al. 2018; Peçanha Enqvist
et al. 2018; Shephard, List, and Arlinghaus 2023). Many con-
servation and natural resource management organizations draw
on environmental stewardship in their missions and program-
ming: certifying bodies like the Forest Stewardship Council
and the Marine Stewardship Council fold the concept into
their organizational identity, while organizations as diverse as
Conservation International, the US National Parks Service, and
theUSDepartment of Agriculture operate stewardship programs.
The environmental stewardship framework has great potential
for describing and fostering care of the environment and pro-
environmental actions by individuals and groups (e.g., Shephard,
List, and Arlinghaus 2023; Shephard et al. 2024). However, the
term “environmental stewardship” (herein “stewardship”) has
been defined in a wide variety of ways across the literature, which
differ or conflict in the elements they emphasize. For instance,
Shephard, List, and Arlinghaus (2023) base stewardship in
personal character (virtue), emphasizing the pro-environmental
behavior and underlying beliefs and values of individual nature
users. In contrast, Bennett et al. (2018) describe stewardship
broadly as actions taken by individuals or groups to “protect, care
for or responsibly use the environment,” regardless of people’s
motivations and ability to act effectively. These often-unstated
differences in individuals’ and organizations’ understanding of
human responsibilities vis-a-vis nature underpin broad-ranging
debates about the future of environmental management and
conservation, such as the “new conservation” debate (Doak et al.
2014).

Due to its broad appeal and emphasis on widely shared values
such as care, the stewardship concept can potentially bring
together diverse interests and perspectives across certain cultural,
philosophical, and practical boundaries that exist in sustainability
science (Chapin III et al. 2010; West et al. 2018). However,
ambiguity arises when stakeholders, management practitioners,
or academics hold divergent, and perhaps contradictory, ideas
of what “stewardship” means. Key social–ecological concepts
in sustainability science tend to have a normative emphasis,
with potential to create shared spaces for sustainability trans-
formations. The same potential holds for stewardship. Given
the pluralistic nature of sustainability where multiple objectives
coexist, it is important to understand differences and intersec-
tions of perspectives, rather than resort to universalist solutions
(Plummer et al. 2020; West et al. 2024). Peçanha Enqvist et al.
(2018) took a step forward in exploring the multiple meanings
inherent in stewardship by categorizing existing definitions in
terms of their emphasis on whether groups or individuals have
an ethic or motive of care for their environment, have ecological
knowledge, and possess agency to protect, restore, or sustainably
use natural ecosystems. Stewardship is typically animated by
notions of care, although this carries normative assumptions
about what it means to care and what is good for the target of care
(West et al. 2018). Shephard, List, and Arlinghaus (2023) built on
this concept and the work of Chapin III et al. (2010), introducing
a care–knowledge–agency stewardship model specifically for
recreational fisheries.

Recreational fishing is a suitable model system in which to
explore the variety of stewardship definitions because of the
key role played by recreational fishing stakeholders who actively
assume stewardship identities and engage in stewardship actions
through practices such as catch-and-release, stocking, or habitat
enhancement (Shephard, List, andArlinghaus 2023). Throughout
the world where fishing rights are public, recreational fisheries
managers at the local and regional level typically make decisions
about how to manage resources in direct response to the stated
needs and desires of recreational fisher stakeholders, who often
frame those desires in the form of stewardship of their target
resource. In Central and Western Europe, anglers have direct
control of aquatic ecosystems through self-organized private
angling clubs that own and manage lakes and rivers under
private fishing rights (Arlinghaus et al. 2022). In both of these
models, the stewardship orientation and priorities of anglers
directly influence the management actions that are taken. Many
recreational fisheries represent good examples of participatory
co-management of natural resources, but ineffective or counter-
productive management actions can be adopted and perpetuated
when recreational fishers advocate for specific environmentally
damaging actions despite mixed or negative evidence of their
effectiveness. One prominent example is the widespread stocking
of hatchery-reared fish to supplement natural populations of tar-
get species (Radinger et al. 2023). The disposition of recreational
fishers and managers toward stocking can be linked to social and
personal norms in favor of stocking as an easy fix for fish stock
declines (Riepe et al. 2017; Arlinghaus et al. 2022). This perception
contradicts increasing scientific evidence that this practice does
not necessarily increase fish population abundance or catch rates
in the long term, while carrying substantial ecological risks
(Hühn et al. 2014; Arlinghaus et al. 2022; Radinger et al. 2023).
Another example is the support of many recreational fishers
for culling of fish-eating birds, which brings recreational fishers
into conflict with birders, another stewardship-oriented bloc of
outdoor recreationists (Dorr et al. 2012; Cooke 2021).

Understanding how recreational fishers define “stewardship” can
help managers (whether in local government or angling group
leadership) ask and answer questions like: What are the root
causes of conflicts between stakeholders in my area, and how
can we find common ground? What motivates stakeholders’
advocacy for management actions that are not feasible and/or
effective, andwhat alternative actionsmight satisfy those desires?
What stakeholder groups might we be excluding because they
do not self-identify as stewards of this resource, or because
their stewardship orientation does not center on public advo-
cacy? These questions are significant, because sustainable and
equitable futures depend on fundamental shifts in stewardship
incentives and norms (Chapin III et al. 2022).

This paper originated when the authors, a multidisciplinary
group of fisheries scientists and managers, convened a workshop
session to discuss stewardship in recreational fisheries. During
this discussion, we realized that even within this small, relatively
homogeneous group of professionals, some of us disagreed
strongly about what it means to be a steward of a natural
resource or ecosystem. These differences appeared to emerge
from differing worldviews and associated nature-related values,
which can vary substantially among conservation professionals
(Luque-Lora et al. 2022). The group decided to explore where our
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ideas around stewardship coincided and where they diverged. To
better understand each other’s standpoints and explore sources
of conflict, we posed a series of hypothetical thought experiments
that challenged implicit assumptions about stewardship. While
these thought experiments did not always enable workshop
participants to reconcile their competing ideas, we found them
to be a useful tool for understanding each other’s views.

Here, we describe our process of eliciting different understand-
ings of stewardship, in the hope that our experiences might
help other practitioners and stakeholders working with the
stewardship concept to clarify their implicit definitions. We first
present a series of questions that emerged from and guided our
discussion (Section 3). Each question complicates or challenges
implicit understandings of stewardship. Second, we present the
results of an online survey that re-exposed the original workshop
participants to these thought experiments 6 months after the ini-
tial discussion (Section 4). We discuss our findings in relation to
the care–knowledge–agency model most recently synthesized by
Peçanha Enqvist et al. (2018) and Shephard, List, and Arlinghaus
(2023). Adopting the approach presented in this paper can help
build a shared practical understanding of stewardship and avoid
conflicts that are rooted in implicit differences in values.

2 Methods

We adopted a Policy Delphi method (De Loë et al. 2016), dis-
tinguished from the classic Delphi method (Turoff and Linstone
1975) in that it aims to explore different viewpoints rather than
reach expert consensus. The method consisted of two elicitation
rounds. Round 1 occurred during a workshop session on steward-
ship in recreational fisheries conservation and management that
was held in Siggen, Germany, October 16–19, 2023. Over 2 days,
the concept of environmental stewardship was discussed in a
small-group setting where 13 workshop participants (the coau-
thors on this article) posed hypothetical thought experiments
in order to help articulate implicit definitions of stewardship
and where these definitions fall within the care–knowledge–
agency framework (Peçanha Enqvist et al. 2018; Shephard, List,
and Arlinghaus 2023). Participants were all PhD-level academic
researchers with expertise in fisheries science (n = 8), social
science and human dimensions of natural resource management
(n= 2), or an interdisciplinarymix of fisheries science and human
dimensions (n = 3). The participant group’s regional expertise
centered primarily in North America and Western Europe, with
especially high representation from the United States and Ger-
many. Seven particularly fruitful thought experiments that pro-
voked disagreement among workshop participants were selected
for further examination. Following the workshop, participants
drafted descriptions of these seven thought experiments, with
supporting examples and citations (Section 3).

Round 2 took place 6 months after the initial workshop. We used
an online survey administered through Qualtrics to elicit partic-
ipants’ personal definitions of stewardship and identify areas of
agreement and disagreement based on the thought experiments
selected from Round 1. Two workshop participants with social
science expertise developed the survey instrument, consisting of
(a) a presentation of each thought experiment, (b) a multiple-
choice question eliciting the respondent’s personal response to

that thought experiment, and (c) an open-text response area
for survey takers to expand on their answers (Appendix). The
remaining 11 workshop participants completed the survey, and
their responses were then described and analyzed thematically
by the survey developers to identify areas of agreement and
disagreement. Participants’ responses were anonymized for the
other participants but not the analysts. This research process was
designated Exempt by the University of Washington Institutional
Review Board.

3 Defining Stewardship

In each subsection below, we outline a thought experiment that
explores values or assumptions related to stewardship. We focus
on presenting the arguments for both sides of the debate rather
than definitively answering each question or making a value
judgment about the validity of different responses. The arguments
refer to specific hypothetical and empirical case studies generated
in our workshop discussion and, where appropriate, reference
the care–knowledge–agency framework developed by Peçanha
Enqvist et al. (2018). These case studies reflect our expertise
in recreational fisheries conservation and management, but we
believe that the themes that we explore are applicable to other
conservation contexts.

3.1 Can Someone be an Environmental Steward
by Refraining From Interacting With a Target
Natural Resource or Ecosystem?

Shephard, List, and Arlinghaus (2023) explore how a person’s
care, knowledge, and agency come together to inspire a definite
stewardship action. But what if a person applies their care and
knowledge to a problem and identifies that the most effective way
to use their agency in a situation is to avoid interacting with a
target resource or ecosystem entirely? An example might be a
person with a deep environmental ethic (care) and a university
degree in environmental science (knowledge) who decides that
the best way to care for a vulnerable ecosystem is to live in a
dense urban setting; refrain from fishing, hunting, and wildlife
viewing; and rarely travel to wilderness areas. Someone whose
definition of stewardship emphasizes care and knowledge of a
particular place (Dresner et al. 2015; Gottwald and Stedman 2020)
might feel strongly that, because the person is not interacting
with the place(s) or species their actions are intended to protect,
these behaviors do not qualify as stewardship. In contrast,
someone whose definition of stewardship is mainly concerned
with motivations, knowledge, and/or outcomes (Loreau 2014)
might consider this person an active steward of the environment
through their conscious, moral choice to refrain from direct
interaction with nature.

3.2 Can Someone be a StewardWithout Being
Motivated by Care for the Environment?

Do an individual’s motivations for pro-environmental activity
make a difference, or is the final stewardship action itself all
that designates someone a steward? A person may be motivated
by self-interest to take an action that is generally considered

3 of 12

 1755263x, 2025, 2, D
ow

nloaded from
 https://conbio.onlinelibrary.w

iley.com
/doi/10.1111/conl.13083 by L

eibniz Institut Fuer G
ew

ässerökologie, W
iley O

nline L
ibrary on [20/03/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



TABLE 1 Table outlining each of the four thought experiments outlined in Section 3 for which there was disagreement among participants, the
multiple-choice response options to that thought experiment (number of responses in the survey in parentheses), and an example open-text clarification
of that response from the survey. Concepts from the Peçanha Enqvist et al. (2018) framework are emphasized in bold and color-coded when they appear
across contexts (e.g., when the concept of care appears in responses other than Question 3.2). Care is in orange, knowledge is in blue, action is in green,
and outcome is in purple.

Case study
Multiple-choice

response Example open-text response

3.1 Can someone be
an environmental
steward by
refraining from
interacting with a
target natural
resource or
ecosystem?

Yes (n = 8) “Someone can be a steward by refraining from directly
interacting with a target resource or ecosystem, but only when

they continue to care about the system, keep their
knowledge about the system updated and start to take
actions to protect the system when it is getting endangered.”

No (n = 3) “I think that stewardship is about forming a relationship with the
environment, understanding its needs, andworking to

maintain or enhance its health. This relational aspect could be
seen as lacking when the approach is purely non-interactional.”

3.2 Can someone be
a steward without
being motivated by
care for the
environment?

Yes (n = 4) “A pro-environmental behavior that is not motivated by care for
the environment but by pure self-interest is highly unstable. As

soon as another behavior with negative outcomes for the
environment provides a higher benefit for the individual, the

pro-environmental behavior is given up.”
No (n = 7) “Yes, because the outcome is what counts, and people are

much more willing to engage in stewardship if they benefit
personally. From my perspective, an individual’s motivation and
ethics for participating in stewardship actions is less important

than actions and outcome.”
3.3 Can someone be
a steward without
having the agency to
act or affect
outcomes?

Yes (n = 8) “Stewardship can be seen as a moral stance or a set of values
rather than just a set of actions. Members of disempowered
communities can still consider themselves stewards if they

maintain their knowledge, care for the environment, and a
desire to protect it, even if their ability to act is constrained.”

No (n = 2) “Agency is a high bar, because to be fully realized, it requires
knowledge and skills (so you know what to do and how), as
well as internal empowerment (virtuous locals who act for the
common good) and external empowerment (a supportive

legislative framework). Lacking any of these components can
impair or prevent good stewardship.”

3.4 Does stewardship
consist of taking
action or of
generating
outcomes?

Anyone who takes an
environmentally

conscious action is acting
as a steward, regardless of
the outcome of that action

(n = 8)

“Stewardship actions may fail, especially when new approaches
are tested. If stewardship were only validated by positive
environmental outcomes, innovative approaches to

environmental management would be used less often.”

Only someone whose
actions have positive

environmental outcomes
can be considered to be an
environmental steward

(n = 2)

“Although I would consider environmental stewardship
ultimately as the combination of care and action of positive
outcome for the natural environment, I want to highlight that
people caring about their natural environment and just
taking the ‘wrong’ actions due to a lack of knowledge have
a high potential to become environmental stewards. This
potential can be addressed in the management of ecosystems by
working together with those people, informing them and empower
them to take the ‘right’ actions that really help the environment.”
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stewardship behavior and/or has a positive environmental out-
come. For example, commercial fishers on a coral reef may
discover that it is more profitable to rent their boat out to SCUBA
diving tourists than to continue harvesting fish. By switching to a
nonconsumptive use of their local reef, these fishers ease fishing
pressure on that ecosystem, which may benefit fish abundance.
According to Stern (2000), both impact-oriented approaches (a
person is a steward if their actions lead to positive environmental
impact) and intent-oriented approaches (a person is a steward if
their actions are motivated by pro-environmental intentions) are
relevant to the definition of environmentally significant behavior,
while others have applied ethical theories to arrive at an either-
or type conclusion about what stewardship is or is not. Someone
making a deontological argument would not consider a career-
switching fisher to be a steward, instead seeing actions in terms
of moral rules to be obeyed because they are “the right thing to
do” (Griffin et al. 2020). In this framework, a person’s intentions
outweigh the consequences of their actions. More holistically,
virtue ethics centers on the existence of “virtue” as a stable
character disposition to do the right thing in the right way at
the right time, shaping specific actions (List 2013). In contrast,
utilitarian frameworks are focused on the outcome of producing
the greatest good for the greatest number of people, so “right”
actions (those that constitute stewardship) are those that achieve
this goal, and individuals’ motivations for participating in those
actions are largely irrelevant (Loreau 2014).

3.3 Can Someone be a StewardWithout Having
the Agency to Act or Affect Outcomes?

Even if people care about their environment and have the
necessary knowledge to protect it, they may lack the agency to
do so. For example, consider a local Indigenous community
that cares deeply about its local ecosystem and has managed it
successfully for generations but has recently been subject to a
changing governance system in which it is disempowered such
that its traditional management mechanisms no longer function.
Similarly, consider a local angling community with management
rights to fisheries on a river where a large hydropower facility
has recently had devastating impacts on local fisheries that
no fisheries management action can mitigate. Do members of
communities like these cease to be “stewards”? Community
members retain appropriate knowledge and skills, but their
agency is eroded by lack of jurisdictional boundaries, lack of
ability to sanction cheating, and loss of other types of power.
Peçanha Enqvist et al. (2018) argue that an effective steward needs
all of these factors, including the power to turn action into a
positive outcome, while Shephard, List, and Arlinghaus (2023)
argue that this is not necessarily the case, meaning that “good
environment-oriented intentions” are sufficient.

3.4 Does Stewardship Consist of Taking Action
or of Generating Outcomes?

Does a person become a steward by taking action or can they
be considered stewards only if that action achieves a successful
conservation outcome? For example, stewardship intentionsmoti-
vate the widespread fisheries management practice of stocking
hatchery-reared fish into natural ecosystems (Arlinghaus et al.

2022), where the aim of the actor (fisheries manager) is to help
wild fish. Yet, such actions often unintendedly fail to help fish
stocks ormay even be environmentally damaging (Lorenzen 2014;
Radinger et al. 2023). Other examples of stewardship actions with
unintentional negative outcomes include salt pond restoration
leading to a catastrophic fish kill (Takekawa et al. 2015) and
the introduction of invasive species following well-intentioned
attempts to control erosion (Forseth and Innis 2004). In these
cases, actors aremotivated by care to take definite action but their
actions fail because of a lack of relevant knowledge. Hence, one
may argue that stewardship depends only on the environmental
outcomes of a person’s behavior, regardless of whether or not
their actions are motivated by care for the environment (3.2)
or whether they even take action at all (3.1, 3.3). In contrast,
such behaviors may be seen as helping maintain stewards’ pro-
environmental orientation and decision-making power even if
the practices themselves are not ecologically effective (Harrison
et al. 2018).

3.5 Is Feeling Like a Steward Necessary and/or
Sufficient for Stewardship?

Can one be considered an environmental steward without explic-
itly identifying as one? And does identifying as an environmental
steward automatically make a person one? Regarding the first
question, there is evidence that individuals and groups can
act as effective caretakers of natural systems without explicitly
identifying as stewards, by engaging in knowledgeable, environ-
mentally responsible behaviors driven by values and concern for
the environment (care) that have pro-environmental outcomes
(Harrison et al. 2018; Carter 2023). Regarding the second question,
while self-perception as a steward may not be necessary for pos-
itive environmental actions, consciously identifying as a steward
can potentially motivate and reinforce positive environmental
behaviors and lead to more frequent and continued involvement
in stewardship actions (Landon et al. 2018). However, identifying
as a steward can backfire if this perception hinders critical self-
evaluation and enables moral licensing, which occurs when
people who have taken a virtuous action (e.g., purchasing solar
panels for their home) feel entitled to engage in less virtuous
behavior (e.g., increasing home energy consumption) without a
perceived loss of moral standing (Merritt et al. 2010; Dütschke
et al. 2018).

3.6 Can a Person Steward an Individual
Organism or Taxon, or Only an Ecosystem as a
Whole?

Can one steward individual organisms or taxa, or only entire
ecosystems? Challenges with stewarding specific taxa become
evident when examining groups like anglers and birders who
interact with the same ecosystems. Despite each group rou-
tinely identifying as stewards (Cooper et al. 2015), they may
focus exclusively on their target organism and have conflicting
views on ecosystem management. Anglers’ culling of fish-eating
birds such as cormorants, in contrast with birders’ efforts to
conserve these same species, is one visible area of conflict
between these constituencies (Dorr et al. 2012; Cooke 2021). These
conflicting actions could necessitate a more holistic definition
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of stewardship, one that requires actors to steward all aspects
of a coupled social–ecological system. In contrast, one could
argue that any activity dependent on a wild species requires the
continued flourishing of that species, and that stewardship of
that species and activity will have positive spillover effects for
the environment as a whole. Further, participating in wildlife-
related recreation activities can lead to participants increasing
their attachment to place, connection to the ecosystem, and pro-
environmental behavior (e.g., Teisl and O’Brien 2003; Cooper
et al. 2015; Shephard et al. 2024). In this view, outdoor activities
give participants a tangible connection to the environment and a
personal motivation to act as stewards.

3.7 Can Groups or Organizations be Stewards, or
Just Individuals?

In some cases, effective stewardship may not be achievable by
individuals alone given the scale of populations and ecosystems.
Therefore, can groups or organizations be stewards in the same
way, or an equivalent way, as individuals? Here, we explore two
examples of group stewardship. In the North American Model
of Wildlife Conservation, fish and wildlife resources are held
in public trust and managed by agencies whose operations are
guided by stated values associated with care (e.g., conserving
wildlife for present and future generations), knowledge (agen-
cies conduct research programs and are often mandated to
use science in decision-making), and agency (agencies make
legally binding conservation rules and employ enforcement
officers; Organ et al. 2012). Here, the organizational structure is
instrumental to coordinating or implementing the stewardship
of trust resources at scale. As a second example, consider a
multinational, environment-oriented nongovernmental organi-
zation that adopts values of care held by urbanites in the global
north, rejects local ecological knowledge as a basis for decision-
making, and engages in publicity-generating but ineffective
actions. Though this may be an extreme example, it illustrates
some of the ways in which international agencies can fall short of
stewardship goals. Overall, one could argue that both individuals
and groups/organizations can be stewards, not the least because
organizations ultimately represent the collective wisdom of all
individuals within them.

4 Synthesizing Policy Delphi Responses

In the online survey, workshop participants agreed about three
of the thought experiments and disagreed about the four others
(Figure 1). In general, the responses that elicited agreement
revealed a generous interpretation of who would be a steward
of what: participants agreed that stewardship could be a trait
of groups, organizations, or individuals (3.7), and that people
or groups could steward both organisms and ecosystems (3.6).
They also agreed that self-identification as a steward was neither
necessary nor sufficient for environmental stewardship (3.5).
There was no clear pattern in responses to the four questions
for which there was disagreement—that is, responding “yes” to
one question did not correspond with a “yes” response to other
questions (Figure 2). However, the open-text responses to these
four questions revealed that care, action/outcome, and especially
knowledge about the environment were intertwined in coau-

thors’ definitions of stewardship, with knowledge in particular
appearing across responses to all four questions (Table 1).

5 Conclusions

Our findings can be used as an example of howmuchdifference of
opinion there can be about this complex boundary concept even
within a small and homogeneous group of experts with a shared
scientific background. We do not claim that specific patterns of
agreement and disagreement within this small sample of profes-
sional scientists and managers are representative of all scientists
or other stakeholders, especially given the relatively narrow
subject matter and regional expertise represented in our group.
However, the lack of clear patterns of agreement/disagreement in
individuals’ responses to different case studies (Figure 2) suggests
that it may be difficult to assess someone’s personal stewardship
orientation without an in-depth elicitation process like the one
here. Therefore, we suggest that organizations with a mission
of stewardship, along with groups coming together formally or
informally to steward an ecosystem, use the questions outlined
here to elicit the stewardship orientations held by groupmembers
and make them explicit.

We see two benefits of this exercise. First, identifying whether
a group holds shared stewardship orientations or includes indi-
viduals with views that diverge in specific ways can help leaders
anticipate and head off conflict before it emerges. Second, there
are specific benefits and pitfalls of the different stewardship
frameworks explored above, and itwill be useful to create a shared
space where each is incorporated (West et al. 2024). If a group
knows which definition(s) underlie its stewardship activities, it
can more easily anticipate and navigate trade-offs. To illustrate
these trade-offs, Table 2 outlines the potential responses to each
of the thought experiments in Section 3, along with potential
positive and negative outcomes of these responses, and an exam-
ple of a conservation scenario where these thought experiments
might arise. As one example, groups who define stewardship in
terms of care risk focusing their efforts on ineffective or even
harmful actions if their acts of care are not rooted in knowledge
and appropriate goals that are likely to enhance the well-being of
people and nature (Chapin III et al. 2022). In contrast, groupswho
define stewardship in terms of achieving positive outcomes are
likely to fall short of these goals if they do not consider whether
theirmembers have the agency to act effectively in a given context
and if they fail to allow space for innovating because the benefits
of new conservation strategies are unknown.

Our list of thought experiments is not intended to be exhaustive,
and we welcome the development of new thought experiments
or modifications of the ones presented here to better address
other groups’ priorities. Our shared focus on recreational fisheries
means that the case studies we chose, and our areas of agreement
and disagreement, reflect current areas of conflict and consensus
in this subfield. For instance, the universal agreement within
our group that stewardship can operate at both species and
ecosystem levels (Figure 1) could be seen as a function of the
fact that anglers and recreational fishery managers tend to focus
on taxon-level population dynamics and ecology, implementing
management measures like stocking and habitat enhancement
to improve abundance of target species. A conservation group
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FIGURE 1 Stacked bar plot summarizing coauthors’ responses (n = 11) to survey questions eliciting their personal opinions on the seven thought
experiments explored here (section numbers indicated in parentheses). Colors in the legend that do not appear in the plot refer to multiple-choice
response options that were not selected by any survey takers.

FIGURE 2 Heatmap of individual coauthors’ survey responses (alphabetized with letters A–K; y-axis) to the four Policy Delphi survey questions
that had disagreement (x-axis). Colors are the same as in Figure 1. Numbers in parentheses on the x-axis question labels refer to sections in the text.

focused instead on wilderness preservation, where charismatic
species are treated as flagships for broader ecosystem conserva-
tion, might answer this question differently. Another important
case that is not addressed within this stewardship framework is
the traditional ecological knowledge and management practices
held by many Indigenous communities. Many Indigenous world-
views integrate person, place, knowledge, and care in cultural
norms and a cosmovision that are best explored through an
entirely different model of knowledge generation (Reid et al.
2021).

In addition, several of our thought experiments present binary
simplifications of traits thatmore realistically exist on a spectrum.
One coauthor highlighted this in their survey response in the
context of the action/outcome dichotomy, writing, “people caring
about their natural environment and just taking the ‘wrong’
actions due to a lack of knowledgehave ahighpotential to become
environmental stewards. This potential can be addressed in the
management of ecosystems by working together with those peo-
ple. . . [to] empower them to take the ‘right’ actions that really help
the environment” (Table 1). Transdisciplinary research and par-
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ticipatory approaches inmanagement can help overcome the lack
of knowledge that prevents positive outcomes of people’s actions
for the environment as they allow for knowledge transfer between
science and practice. Furthermore, participatory approaches can
be very useful to (1) identify common goals andmitigate conflicts,
(2) value the motivation of people to take pro-environmental
action and strengthen their care, and (3) improve skills and
find well-accepted actions that generate positive outcomes. The
exchange of ideas about different definitions of stewardship is
key to all of these steps in participatory management processes
and becomes increasingly important as stakeholder-involving
approaches are more frequently used in ecosystem management.
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