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Over the last decade, there has been a remarkable increase in scientific literature
addressing human–wildlife interactions (HWI) and associated concepts, such as
coexistence, tolerance, and acceptance. Despite increased attention, these terms are
rarely defined or consistently applied across publications. Indeed, the meaning of these
concepts, especially coexistence, is frequently assumed and left for the reader to
interpret, making it hard to compare studies, test metrics, and build upon previous
HWI research. To work toward a better understanding of these terms, we conducted
two World Café sessions at international conferences in Namibia, Africa and Ontario,
Canada. Here, we present the array of perspectives revealed in the workshops and
build upon these results to describe the meaning of coexistence as currently applied
by conservation scientists and practitioners. Although we focus on coexistence, it is
imperative to understand the term in relation to tolerance and acceptance, as in many
cases these latter terms are used to express, measure, or define coexistence. Drawing
on these findings, we discuss whether a common definition of these terms is possible
and how the conservation field might move toward clarifying and operationalizing the
concept of human-wildlife coexistence.
Keywords: human-wildlife acceptance, human-wildlife conflict, human-wildlife interactions, human-wildlife
tolerance, World Café, conservation lexicon

INTRODUCTION
Research on human-wildlife interactions has evolved from a focus on conflict to the inclusion of
coexistence, acceptance, and tolerance (Woodroffe et al., 2005; Frank, 2016; Pooley et al., 2017,
2020; Frank et al., 2019). While various definitions and metrics of human-wildlife conflict have been
proposed, tested, and applied over the last decade (Redpath et al., 2015; IUCN, 2020; Treves and
Santiago-Ávila, 2020), the term coexistence is still defined and applied inconsistently throughout
the relevant literature (Carter and Linnell, 2016; Chapron and López-Bao, 2016; Morehouse
and Boyce, 2017). For example, Frank (2016) defines coexistence as a balance or a negotiated
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RESULTS

compromise between humans and wildlife on how to exist
together; Chapron and López-Bao (2016) use an ecological
community perspective where coexistence happens when species
have different ecological niches and moderately compete for
resources. The latter definition sees humans as super predators
and questions whether humans can become less competitive
and differentiate their niche to avoid conflict with species with
overlapping needs. Further, recent scientific literature reviews
show that focusing on the term coexistence alone is likely
insufficient (e.g., Brenner and Metcalf, 2020; Knox et al., 2021).
Thus, researchers may ascribe different meanings to coexistence,
tolerance, and acceptance based on their worldviews and sociocultural, political, and economic contexts. It is imperative to
understand the relationship between coexistence, tolerance, and
acceptance as they are often used interchangeably, without clear
definition, or to define one another (Bruskotter and Wilson, 2014;
Kansky et al., 2016). This lack of shared understanding makes
it difficult to compare case studies, test metrics, and build on
previous research to create innovative and equitable solutions
that enable humans and wildlife to share the same landscape.
To work toward a better understanding of what coexistence
means, and its relationship with tolerance and acceptance, we
ran two World Café sessions at international conferences; one
in Namibia, Africa, at the “Pathways: Human Dimensions of
Wildlife (Pathways)” conference in January 2018, and another
in Ontario, Canada, at the “North American Congress for
Conservation Biology (NACCB)” in July 2018. The World Café
method is an engagement process that recreates an informal
cafe-table setting where four or five participants discuss an
issue in rounds of conversations. The facilitators (KR at
Pathways and JG at NACCB) organized three progressive
conversation rounds of approximately 20–30 min each and
instructed participants about their tasks. Each table had markers
and poster-sized paper, which allowed participants to doddle,
draw, and visually record the collective knowledge created
through their conversations (The World Café, 2015). Ethical
review and approval was obtained through the Institutional
Review Board (IRB# 03849e) of Miami University, Ohio, before
the world cafés and informed consent was requested verbally
from participants during the sessions.
During the first round of discussions, we asked participants
(i) whether these three terms were synonyms, and if not,
how they relate to one another (e.g., one containing the
other, the three situated along a continuum), and (ii)
how these concepts could be defined. In a second round,
we asked participants what conservation success looks
like in terms of coexistence, tolerance, and acceptance.
In the final round, we asked participants to describe
the most important factors that comprise coexistence,
acceptance, and tolerance with a view toward operationalizing
the terms.
In this article, we present the array of perspectives
shared by participants and build upon these results
toward a more grounded understanding of coexistence,
as applied by conservation scientists and practitioners.
Drawing on these findings, we discuss what factors
could help clarify and operationalize the concept of
human-wildlife coexistence.
Frontiers in Conservation Science | www.frontiersin.org

A total of 56 participants attended the two World Café sessions
(20 in Namibia, and 36 in Ontario). As it was out the scope
of the Word Café, and therefore of this perspective, we did
not record participants’ nationalities or backgrounds; however,
we can state that a majority of the participants were academics
(i.e., professors and graduate students) and/or practitioners who
work mainly in Africa (Pathways conference) or worldwide
(NACCB conference). In line with the conferences’ themes,
focus, Pathways participants predominately had social science
backgrounds, whereas NACCB participants had natural science
and socio-ecological backgrounds.

Are Coexistence, Tolerance, and
Acceptance Synonyms? If Not, Then How
Do They Relate to Each Other? How
Should Each of Them Be Defined?
Participants perceived that although tolerance and acceptance
were closer to each other than to coexistence, there was a
high degree of similarity among all three terms. There was no
consensus on how these concepts should be organized in relation
to one another, though many participants positioned coexistence
as connoting a more positive situation than tolerance and
acceptance (Figure 1A). Compared to the other terms, tolerance
was described as a more passive state with the implication of
burden—a state of agreeing to disagree. Ability to influence
decision-making processes was often seen as a factor affecting
the level of tolerance; lack of power was described as leading to
lower tolerance. Acceptance, in contrast, was described as a state
in which the value of a species was recognized, yet there was
no active promotion of human-wildlife coexistence—once again
suggesting a more passive state than that of coexistence. The
concepts of tolerance and acceptance were sometimes perceived
as leading to coexistence (Figure 1A) and by some participants as
at the same level of valence (Figure 1B).
Several prominent ideas emerged regarding definitions of
the three concepts. Participants emphasized that although
universal definitions could facilitate comparisons and evidence
compilation, agreement on such definitions is likely impractical.
Conservation programs operate within complex systems, so
terminology must be adaptable to different contexts. For
example, multiple participants described coexistence as a
dynamic state composed of multiple dimensions, including
spatial, temporal, social, and institutional facets. They also noted
that coexistence often implies interactions between social and
ecological elements of a system. In general, participants expressed
that coexistence would not be bound with an endpoint, but
rather, underpin harmony over time.

What Does Conservation Success for
Human-Wildlife Interactions Look Like?
What Do we Ultimately Want to Achieve in
Conservation: Coexistence, Tolerance, or
Acceptance?
Similar to the discussion around standard universal definitions,
conservation success was seen by many as context-dependent.
2
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FIGURE 1 | (A,B) Examples of how participants viewed tolerance, acceptance, and coexistence in relation to one another: increasingly positive valence from
tolerance to acceptance to coexistence (A) and as same level of valence (B).

In addition, the participants identified the following relative
factors of coexistence, or characteristics of the state of coexistence
in some contexts: (i) benefits of existing together are equal to
or outweigh the costs for both sides; (ii) negative interactions
between two groups is non-existent, low, or tolerable; (iii)
tolerance is high; (iv) acceptance is high; (v) neither humans or
wildlife species are substantially negatively impacting the other;
(vi) species are thriving; (vii) attitudes toward the species are
positive or at least neutral; (viii) the state may be unstable.
Coexistence is a state to strive for with clear metrics to guide
goal attainment/success.

When coexistence is the end-goal, participants identified
significant aspects of successful conservation, including a
balance between the costs and the benefits associated with
wildlife, reduced levels of conflict and negative interactions
between humans and wildlife, and human behavioral changes
that decrease pressure on wildlife populations. In addition to
these outcome-based metrics, processes that influence success
were also listed, such as productive collaboration, inclusivity,
respect, and balanced power relations in conservation programs.
Participants expressed differing perspectives on whether success
can be labelled as coexistence, although multiple participants
described coexistence as a better outcome than thresholds
associated with tolerance and acceptance.
Mirroring the first round, some participants emphasized the
need for flexibility—in particular, the ability to adapt definitions
of success relative to coexistence, so terms reflect social outcomes
(e.g., human well-being), ecological outcomes (e.g., population
persistence), and resilience at relevant scales.

DISCUSSION
Participants found it challenging to define tolerance, acceptance,
and coexistence. Instead, they supported more fluid definitions
of the terms based on the contextual dimensions associated with
each (i.e., spatial, temporal, social, and institutional) and the
conservation issue at hand. However, despite hesitancy to strictly
define these terms, many participants felt it was important to
identify indicators and metrics for tolerance and acceptance,
as they are not perceived as synonymous (e.g., Bruskotter
and Wilson, 2014; Lute and Carter, 2020). Tolerance can be
understood as having both negative and positive connotations.
Specifically, it can be viewed as a virtue in that people wish to
be considered tolerant. Yet being tolerant might not mean that
a person prefers to assent to a specific situation; people might
tolerate a situation just because they have no other option. This is
similar to how Kansky et al. (2021) define tolerance: “the ability
of an individual to absorb the potential or actual costs of living
with wildlife” (Kansky et al., 2021, p. 604). Tolerance was seen
as a lower bar than acceptance and coexistence. Acceptance was
perceived as unassociated with whether people held a specific
opinion or were impacted by conflict.
Coexistence was perceived as an overarching concept and
participants advocated for context-specific definitions crafted

What Factors Are Most Important to
Measure Coexistence, Tolerance, and
Acceptance?
Reflecting the complexity of the three terms, participants
stressed that both quantitative and qualitative measurement
are valuable. Participants that conceptualized tolerance as a
threshold offered behavior-based measures like the number of
retaliatory killings of wildlife. Other measurable factors were
attitudes, agreement regarding wildlife management strategies,
and perceptions of wildlife-related costs and benefits. Participants
suggested that acceptance and tolerance might be best measured
at the individual level, but also may form a threshold of social
carrying capacity at the collective level. Coexistence, in contrast,
spans populations, ecosystems, and landscapes. Having a multiscale nature, coexistence necessitates a composite measure that
captures the overlap in scales of social and ecological dimensions.
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Seeds to Operationalize Terms

by the local stakeholders. Overall, participants’ descriptions
of coexistence had commonalities despite the variation in
conservation context. For example, participants felt that for
coexistence to occur, the species and humans must be living
in/sharing the same landscape, at the same time, which is
supported by some authors (Carter and Linnell, 2016; Crespin
and Simonetti, 2019), but not others (Treves and Santiago-Ávila,
2020). Participants added another characteristic to coexistence:
that neither species is inhibiting the survival or sustained
existence of the other species, which distinguishes coexistence
from co-occurrence (Morehouse and Boyce, 2017; Lamb et al.,
2020). What we found even more unique in the participants’
perspectives was the scaled nature of the three terms: tolerance
begets acceptance, begets coexistence (Figure 1A). This point
has been debated in the literature, some indicating that for
coexistence to occur, attempts should be made to increase
acceptance (Lute and Carter, 2020) over tolerance (van Eeden
et al., 2021). As Glikman et al. (2019) and König et al.
(2020) suggest, we stress that coexistence is a dynamic process.
Furthermore, a dynamic state of coexistence parallels the
panarchy framework for understanding resilience in socialecological systems across scales (Holling, 2001), a perspective
that embraces system dynamism through cycles of growth,
conservation, release, and reorganization.
Consistent with some literature (Glikman et al., 2019; Knox
et al., 2021), participants did not perceive a strong necessity
to have strict definitions for the three terms. Yet, there was
agreement and recommendations that these terms should be
defined by the specific conservation groups working on a
particular issue or conservation program (i.e., government
organizations, conservation organizations). We agree that
defining these terms is paramount when coexistence, tolerance,
and/or acceptance are adopted as objectives of a project, with
indicators and specific metrics used to guide measures of
success. As previously discussed, the way we define coexistence
matters (Glikman et al., 2019). The definitions we use help
us understand and frame which measures, approaches, and
innovations conservationists implement to promote coexistence.
For example, if coexistence is defined as human and wildlife
peacefully sharing landscapes, we may strive to minimize humanwildlife interactions, as avoidance of negative interaction may
help maintain peace. This scenario is exemplified by cases that
involve damage reduction like bear-proofing measures to reduce
access to residential garbage (Johnson et al., 2018). If instead we
strive for a concept of human-wildlife coexistence that entails
species recovery and expansion, avoidance may not be enough
and success may be reached when local communities become
stewards of a species, as exemplified by Lion Guardians (Hazzah
et al., 2019). We realize that the state of coexistence, like humanwildlife relationships, may be fragile and ever shifting (Yurco
et al., 2017; Frank and Glikman, 2019). Whatever the details,
agreeing on a definition of coexistence ahead of time can help
focus efforts on the outcomes most valued by stakeholders
and indicate when success is reached and/or when a definition
needs to be re-assessed and adapted to a newly desired humanwildlife condition.
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It is evident from both workshops that stakeholders should define
tolerance, acceptance, and coexistence to fit their conservation
contexts. This presents a challenge on how to define and measure
these items across studies. The perspectives expressed in the
workshops support building on a measure of tolerance for
wildlife, such as that proposed by Brenner and Metcalf (2020).
Specifically, further work should focus on better understanding
human behavioral and attitudinal attributes toward wildlife
or its behavior. Further, the workshops’ results indicate that
acceptance and tolerance are different and the terms should
not be used as synonyms (e.g., Bruskotter et al., 2015; Slagle
and Bruskotter, 2019), nor to define one another (e.g., Lischka
et al., 2019). Acceptance was described as a step above tolerance,
begetting coexistence, and involving recognition of the value of
a species (Figure 1A). As such, potential future studies should
focus on the plurality of values toward wildlife to identify
attributes of acceptance. While tolerance and acceptance were
generally conceptualized at the individual-level, coexistence
was frequently viewed from a systems perspective, referring
to a socioecological state comprised of interactions between
social and ecological components. Coexistence can be humanto-animal but also human-to-human. As suggested by Pooley
et al. (2020), coexistence requires a careful approach where
researchers “listen carefully to and learn from others” (Pooley
et al., 2020, page 06). Then, operationalizing these terms
can be done a priori using closed ended questions or a
posteriori using open ended questions. Closed ended or Likertstyle scale questions require consideration and definition of
different components of tolerance, acceptance, and coexistence.
Open-ended questions allow stakeholders to define these
terms for their specific context. For example, questions to
define acceptance can be worded as follows: (i) who is
impacted the most by the consequences of human-wildlife
issues? and (ii) should you consider people as accepting a
consequence if they have no interest or stake in the conflict
about wildlife?

CONCLUSIONS
It is clear from the two workshops that participants
have different perspectives on how to define tolerance,
acceptance, and coexistence. The authors of this
paper respect this output and believe that we can
coexist with this diversity of ideas and continue
to work toward deepening our understanding of
the concepts.
Regardless of definition, there does appear to be a commonly
recognized hierarchy from tolerance to acceptance to
coexistence. Furthermore, there is some consensus about
the level at which the concepts are defined and operationalized:
tolerance and acceptance describe individual attitudes and
behaviors, and coexistence is more broadly nested in the socialecological landscape. Future research should continue to explore
the relationships between these concepts and at which scale they
are applied.
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Given the complexity and variability of perspectives about
coexistence, we recommend that researchers, managers and
decisions-makers engage in inductive inquiry that avoids
unspoken and untested assumptions about human-wildlife
interactions. Definitions should not be pre-determined
without community and stakeholder input, especially when
researchers/managers and decision-makers are new to an area,
community, or project, and may hold different perspectives
than those involved in the human-wildlife interactions. We
suggest considering the specific context and needs, and then
identifying and clearly articulating relevant concepts—regardless
of their names—that can then be measured. Similarly, we
emphasize that there is a need to develop a glossary of terms
when embarking on a research project. Such development will
help with clarify definitions among research teams, lead to a
more robust understanding of how to appropriately measure
tolerance, acceptance, and coexistence, and enable shared
interpretation of findings. We believe this will ultimately assist
with further development in the scholarly literature around
these terms and allow academics to continue to deliberate,
debate, and progress toward a more unified set of definitions
and measurements.
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