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Abstract The terms ‘coexistence’, ‘tolerance,’ and

‘acceptance’ appear frequently in conservation literature,

but lack consistent characterization, making them difficult

to apply across intervention frameworks. This review aims

to describe the common characterizations of these three

terms using Africa-based research as a case study. Through

systematic lexical searches, we identified 392 papers

containing one or more of the three terms. We assessed

their usage, definition, and measurement (or lack thereof)

in wildlife conservation. Coexistence was used in 46% of

papers, but was defined in only 2% and measured in 4%.

Tolerance and acceptance were used in 63% and 61% of

the papers in which they appeared, respectively, defined in

4% and 2%, and measured in 19% and 5%. These results

confirm the lack of clear understanding of these concepts

and evidence the need for a precise lexicon. This would

allow conservationists to cohesively describe their work

and increase replicability of research across contexts.

Keywords Attitudes � Behavior � Conservation goals �
Conservation lexicon � Human dimensions �
Literature review

INTRODUCTION

The role of humans in wildlife conservation is widely evi-

dent and recognized (Cortés-Avizanda et al. 2018), and

insights from social science are increasingly used to

describe interactions and relationships between humans,

wildlife, and ecosystems (Bottrill et al. 2014; Bennett 2016;

Bennett et al. 2017). At the same time, a cohesive and

precise lexicon of terms related to the human dimensions of

conservation—which would allow conservation scientists

to describe and share their work—has yet to be developed.

One aspect of wildlife conservation frequently discussed

from a social science standpoint is the social dimensions of

human–wildlife relationships. Interactions between

humans and wildlife are often described in terms of conflict

and coexistence. Human–wildlife conflict has been studied

extensively (Nyhus 2016; Hill 2017; Songhurst 2017) and

is well characterized in conservation literature (Madden

2004; Inskip and Zimmerman 2009; Peterson et al. 2010;

Redpath et al. 2015). However, fewer efforts have been

made to describe and operationalize the concept of human–

wildlife coexistence, despite an exponential increase in the

term’s use in scientific papers over the past 20 years (Frank

2016; Nyhus 2016; Frank and Glikman 2019). The word

‘coexist’ has two distinct dictionary definitions: to live in

peace with each other or to exist in the same place or at the

same time (‘coexist’, Merriam-Webster1). In conservation,

the meaning of coexistence is often implicit (Frank et al.

2019), and its connotation can differ among conserva-

tionists (Treves et al. 2009; Harihar et al. 2013; Carter and

Linnell 2016).

We investigated the use of the term coexistence, as well

as two related terms, tolerance and acceptance, in wildlife

conservation research in Africa. The term ‘tolerance’ is the

‘‘the action of bearing hardship, or the ability to bear pain

or hardship’’ (‘tolerate’, Merriam-Webster2), while the

term ‘acceptance’ refers to endurance ‘‘without protest or

reaction’’ (‘accept’, Merriam-Webster3). These terms

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s13280-020-01352-6) contains sup-
plementary material, which is available to authorized users.

1 https://www.merriam-webster.com/dictionary/coexist.
2 https://www.merriam-webster.com/dictionary/tolerate.
3 https://www.merriamwebster.com/dictionary/accept.
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(tolerance and acceptance) are used in conservation as a

means of different perceived abilities of sharing landscape

with wildlife. We focused our literature review on wildlife

conservation research in Africa for several reasons. The

continent encompasses around a quarter of global biodi-

versity, including the earth’s largest intact collection of

large mammals. In 2016, the Division of Environmental

Law and Conventions of the United Nations Environmental

Programme recommended implementing conservation

actions on a greater scale to avoid further biodiversity loss

in Africa. The report proposed strategies such as

strengthening trans-boundary conservation actions, imple-

menting the outcomes of conferences, and increasing

awareness of the contribution of wildlife conservation to

people’s lives; all of which require conservation research-

ers, managers, and organizations to describe and share

results with each other and with a broader audience

(UNEP-WCMC 2016). However, to share findings and

conclusions efficiently, common and agreed-upon defini-

tions of the key concepts in wildlife conservation are

needed. With growing human populations and a rising

number of shared landscapes, concepts like coexistence,

tolerance, and acceptance will become increasingly

prevalent in wildlife conservation efforts in Africa. This

will be even more relevant as interactions between humans

and wildlife are increasing across Africa (Hoare 1995;

Tchamba 1995; Madden 2004). Furthermore, conservation

research in Africa plays a significant role in generating

knowledge and strategies for wildlife conservation (Child

et al. 2012; de Pinho et al. 2014; Benjamin-Fink and Reilly

2017) in a diversity of landscapes (Myers et al. 2000).

Understanding how these key terms are currently charac-

terized and identifying gaps in usage, definition, and

measurement is essential to make sure these terms are

applied consistently in conservation in Africa and across

the globe.

We identified tolerance and acceptance as key terms

because both are frequently used when discussing main-

taining or increasing species populations (Bruskotter et al.

2015) or measuring the capacity of humans to live with a

species (Hill and Webber 2010; Hazzah et al. 2013; Carter

and Linnell 2016). Two parallel lines of inquiry on

acceptance of and tolerance for wildlife have been

employed to understand behaviors aimed at living with or

eradicating wildlife (Bruskotter and Fulton 2012;

Bruskotter et al. 2015; Kansky et al. 2016). Some

researchers use the two terms synonymously (Bruskotter

and Wilson 2014; Treves and Bruskotter 2014; Inskip et al.

2016; Western et al. 2019), referring to Bruskotter and

Fulton’s (2012) definition of tolerance as the passive

acceptance of a wildlife population. Others see these terms

as disjointed and use different measures to assess tolerance

and acceptance (Frank et al. 2019). Parallel to the duality

of definitions, tolerance is generally conceptualized and

measured in two forms: attitudes and behaviors (St John

et al. 2012; Bruskotter and Wilson 2014; Frank et al. 2019).

Research on acceptance has primarily focused on the extent

to which individuals are willing to accept different levels of

local wildlife populations (Decker and Purdy 1988; Car-

penter et al. 2000; Riley and Decker 2000; Lischka et al.

2008).

In this contribution, we attempt to start to answer the

primary research question:

What do coexistence, tolerance, and acceptance mean

(in terms of usage, definition and measurement) and

how are these concepts used in wildlife conservation

research in Africa?

METHODS

We conducted a systematic literature search with the aim to

provide a representative picture of how the terms coexis-

tence, tolerance, and acceptance are currently used,

defined, and measured in published literature on wildlife

conservation in Africa. This review should reveal the

commonalities and information gaps (Haddaway et al.

2015) associated with the usage of the three terms in lit-

erature related to wildlife conservation in Africa, including

the current state, geographical distribution, and chrono-

logical spread. We also compare definitions and measure-

ments, or lack thereof, of the key terms within wildlife

conservation research in Africa, and particularly the ways

in which coexistence is conceptualized when used as a goal

of conservation efforts.

Literature search

Between January and April of 2018, we conducted a sys-

tematic literature search using both Google Scholar and ISI

Web of Science (Haddaway et al. 2015), both of which

cover natural as well as social sciences. The search aimed

to capture available evidence relevant to our research

question from published sources. We followed the recom-

mendations of Haddaway et al. (2015) for maintaining

quality and reliability in a traditional literature review by

incorporating elements of systematic review methodology

(i.e., systematic searching, screening, and critical

appraisal).

We selected search terms with the goal of producing a

representative sample of wildlife conservation research in

Africa in which the three key terms were used, including

phrases such as ‘‘human dimensions’’ and ‘‘Africa.’’ The

search string was developed using terms common in human

dimensions of wildlife management (Decker et al. 2012)
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and by examining search terms and strings from similar

reviews (Bottrill et al. 2014; Roe et al. 2015; Hanaček and

Rodrı́guez-Labajos 2018). Search criteria included psy-

chological terms such as ‘‘motivate’’ and ‘‘attitude’’ to

capture papers on wildlife ecology, management, or con-

servation in which psychological terms were used. Com-

plete records identified through database searching

including all search strings and the number of results each

generated can be found in the Supplementary Material

(Table S1). Results from the first 100 pages of Google

Scholar and of Web of Science were included. The ‘‘100

page’’ limit was not applied to Web of Science in any

search due to its smaller subset of papers.

After recording the database hits based on the search

string and removing duplicates, we vetted the papers using

specific inclusion/exclusion criteria. To be included, papers

had to be related to wildlife conservation, cover research

conducted in Africa, and be published in a peer-reviewed

publication. We included papers containing research from

several places if one or more were located in Africa. We

included primary research, reviews, and perspectives if

published in peer-reviewed journals. We did not apply a

date restriction to the potential pool of peer-reviewed

research articles, but did restrict the search and therefore

inclusion criteria to English publications due to resource

constraints.

Lexical search for key terms

We searched the 740 selected papers for the lemma terms

‘‘acceptance, ‘‘tolerance’’, and ‘‘coexistence,’’ and their

respective lexemes using a MAXQDA 2018 lexical search

(VERBI Software 2017). A lexeme is a set of all forms of a

term that have the same meaning; the lemma term is the

particular form chosen by convention to represent the

lexeme (e.g., the lexeme for tolerance includes tolerable,

tolerant, and so on). For the remainder of this paper, the

three lexemes are represented by the lemmas coexistence,

tolerance, and acceptance. We disregarded terms found in

the references or journal and publishing information. The

original pool of 740 papers was reduced to 392 papers

containing one or more instance of one or more key terms

using the lexical search results. This final pool was con-

sidered in the following analyses.

Data analysis

Data extraction

We extracted information from the included papers and

organized it in a Microsoft Excel file within the following

categories: first author, title, journal, document type, place,

focal species (when applicable), year of publication, and

use of each key term, and the number of instances of each

term in the paper (if applicable). We measured the fre-

quency of each key term (binary) over time using the

papers’ publication dates. For all 392 papers, each sentence

that included a key term was extracted using MAXQDA

2018 (VERBI Software 2017) to understand how the terms

were used, defined, and measured.

Coding

We coded the 392 papers selected during the lexical search

according to their inclusion of each key term using a binary

scale of 1/0 (yes/no). Each paper was coded by the terms it

contained, to signify one or more instance of acceptance

(A), coexistence (C), and tolerance (T) in that paper

(Fig. 1). Codes A, C, and T were recorded as separate

columns in the Excel document.

Next, we examined the extracted sentences containing

key terms manually, by term, and coded papers as ‘De-

fined’ in the context of that term (e.g., T/Defined) only if a

clear and direct definition was given (rather than an implied

definition via measurement such as ‘tolerance = number of

animals killed’) (Fig. 1). We recorded all definitions of key

terms, organized by paper, in a table format for compari-

son. If a paper’s extracted sentences suggested but did not

confirm definition or lack thereof, we manually examined

the paper in full. We manually examined all papers flagged

as ‘Defined’ in their entirety to confirm coding accuracy.

Two researchers, including the lead author of this review,

coded papers. We conducted an intercoder reliability test

using a random sample of 40 papers (about 10%) of the 392

papers selected. We assessed intercoder reliability using

Krippendorff’s a coefficient (2004, 2007), using a mini-

mum accepted value of 0.80. We used this verification

process for each subsequent code (e.g., measurement) to

ensure coding consistency and accuracy according to

inclusion/exclusion criteria.

We coded all sentences containing key terms that sug-

gested measurement of the term in the study as ‘Measured’

in the context of that term (e.g., A/Measured) and con-

ducted the same confirmation process as with those marked

‘Defined’ (Fig. 1). We categorized terms as ‘Measured’ if

they represented variables being quantified in primary

research papers or variables with clearly defined specific

measurement parameters described in reviews or perspec-

tive papers discussing their original research study.

Comparing measurements

As suggested by social science literature (St John et al.

2012; Bruskotter and Wilson 2014; Frank et al. 2019), we

sorted T/Measured papers into two broad categories, atti-

tudes or behaviors toward wildlife and wildlife
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management. Papers were coded as ‘T/Measured/Attitude’

and ‘T/Measured/Behavior,’ respectively, based on the

variables used to quantify tolerance. Papers that used an

ecological definition of tolerance, which is defined as an

organism’s capacity to survive a given factor (Lynch and

Gabriel 1987), we coded as ‘T/Measured/Ecology.’ To

identify and categorize measurement variables, we read

papers coded ‘T/Measured’ in their entirety and noted the

ways in which tolerance was measured in a Microsoft

Excel file.

For all three terms, we assessed how the exact item was

being measured in each paper (e.g., willingness to coexist

or acceptability of conservation actions). These measure-

ments, along with supporting text, can be found in the

Supplementary Material (Tables S3, S6, S9).

Conservation goals

In broad terms, goals are generalized statements about

desired end-states (Elliot and Fryer 2013) or the aim of

behavior (Elliot and Thrash 2001). If the papers contained

coexistence, tolerance and/or acceptance and indicated that

the key term was a goal of current or future conservation

research and interventions, such papers were coded as

‘Goal’ in the context of that term (e.g., T/Goal), and con-

firmed using the same methodology as definitions and

measurements (Fig. 1). To better characterize those

instances where coexistence, tolerance, and/or acceptance

were identified as goals of current or future conservation

efforts, we examined the syntactic context (Tabossi 1988).

For each key term, we compiled all sources coded as

‘Goal’ into a table in Microsoft Word and the exact

phrasing of the goal was noted in the Supplementary

Material (Table S4).

We coded papers in which key terms appeared but were

not defined, measured, or described as a goal simply

according to term. For example, a paper in which the term

tolerance appeared but was not defined, measured, or

described as a goal was coded ‘T.’

RESULTS

Geography and species

The 392 papers that included coexistence, tolerance, and

acceptance covered a range of species and locations

(Fig. 2). Most commonly, papers covered research on

multiple species (n = 151, 38%), elephants (Loxodonta

africana, n = 52, 13%), lions (Panthera leo, n = 42, 11%),

leopards (Panthera pardus, n = 28, 11%), or multiple

carnivores (n = 27, 7%).

In the papers identified, research was most often con-

ducted in Kenya (n = 62, 16%), South Africa (n = 54,

Fig. 1 Hierarchy of coding, with corresponding number of papers coded as each category
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14%), Tanzania (n = 41, 10%), Namibia (n = 24, 6%), and

Botswana (n = 20, 5%) (Fig. 2). Many papers covered

research in other continents in addition to Africa (n = 71,

18%) or spoke broadly about human dimensions research

in Africa (n = 35, 9%).

Term usage and chronological trends

Of the 392 papers that mentioned one or more key terms,

181 (46%) included the term coexistence, 244 (62%),

included the term tolerance, and 241 (61%) included the

term acceptance (Table 1).

The use of all three key terms increased over time, from

1980 to 2018 (Fig. S1). In general, tolerance and accep-

tance co-occurred in more papers than either term co-oc-

curred with coexistence (Fig. 3). 63 (16%) Papers used all

three terms.

Coexistence

Overall, the term coexistence was in 181 out of the 392

papers retrieved (46%). It was clearly defined only in 3

(2%, Fig. 1; Table S2). Of those three, one defined the term

Fig. 2 A frequency map of all the labeled countries in Africa of papers used in this review that contained one or more of the key terms

Table 1 Key term frequencies within 392 papers (including average

number of key terms per paper)

Coexistence Tolerance Acceptance

Number of papers 181 244 241

Number of mentions 544 1114 736

Mean 1.39 2.84 1.88

SD 3.24 6.40 3.41

Min–max 0–34 0–70 0–37
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in the context of a Landscape of Coexistence (Oriol-Cot-

terill et al. 2015) and the other in the context of payments

to encourage coexistence (Dickman et al. 2011) (Table S2).

Carter and Linnell (2016) provided a definition of the term

coexistence alone, in the context of large carnivores in

shared landscapes:

Dynamic but sustainable state in which humans and

large carnivores co-adapt to living in shared land-

scapes where human interactions with carnivores are

governed by effective institutions that ensure long-

term carnivore population persistence, social legiti-

macy, and tolerable levels of risk (p. 575).

Few papers (n = 7, 4%) measured coexistence. Among

the concepts measured were physical co-occurrence (Hoare

and Du Toit 1999; Du Toit 2002), perceptions about ability

to coexist (Tessema et al. 2010; Eshete et al. 2015; McNutt

et al. 2017), and willingness to coexist with wildlife

(Gusset et al. 2009). None of the papers that measured

coexistence offered a definition for the term (Table S3).

Coexistence was described as a conservation goal (‘C/

Goal’) in 55 (30%, Fig. 1) of 181 papers. The syntactic

context of the goal in which the term was used for each

paper revealed several commonly used phrases: 16 papers

mentioned promoting coexistence, 5 achieving coexis-

tence, 4 enabling coexistence, and 4 fostering coexistence.

Of the 55 papers describing coexistence as a goal, 2 defined

the term and 3 measured it (Tables S2, S3, S4).

Tolerance

The term tolerance was used in 244 out of the 392 papers

retrieved (63%, Fig. 1). Of the 244 papers, it was clearly

defined in 10 (4%) (full definitions in the Supplementary

Material, Table S5).

Tolerance was measured in 47 of 244 papers (19%,

Fig. 1), 9 of which also defined the key term. Overall, 17

papers used attitudinal measurements to assess tolerance,

24 behavioral measurements, and 6 ecological markers. As

a quantitative variable, tolerance was often described by its

measurements. Subcategories of attitudinal and behavioral

tolerance measurements are listed in Table 2.

Tolerance was described as a conservation goal in 67 of

244 papers (27%, Fig. 1). Of the 67 papers referring to

tolerance as a goal, 5 provided a definition of tolerance as a

goal, 21 measured it as a goal, and in 4 cases the authors

both defined and measured tolerance as a goal. The specific

context for each source can be found in the Supplementary

Material (Table S7).

Acceptance

The term acceptance was used in 241 out of the 392 papers

retrieved (61%, Fig. 1). Of the 241 papers, 5 (2%) clearly

defined the term (full definitions listed in the Supplemen-

tary Material, Table S8). Often, acceptance was used as a

modifying adjective or was context-specific such as

acceptable chance of survival for translocated cheetahs

(Acinonyx jubatus) (Boast et al. 2016) or willingness to

accept payment (de Leeuw et al. 2014).

Acceptance was measured in 13 papers of the 241 (5%,

Fig. 1) in which it appeared. Like definitions, measure-

ments of acceptance were often situationally specific. Some

papers compared observed data to acceptable parameters

(Boast et al. 2016). Others spoke about willingness to

accept payments (de Leeuw et al. 2014; Larson et al. 2015)

or management actions (Infield et al. 1988; Kaltenborn

Fig. 3 A Venn diagram illustrating the overlap in term usage between papers (n = 392)
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et al. 2006; Larson et al. 2016) (Table S9). Of the 13 papers

measuring acceptance, 3 also defined the term (Tables S8,

S9).

Acceptance of a concept, event, or behavior was

described as a conservation goal in 29 of 241 papers (12%,

Fig. 1). Again, the form of acceptance was highly context-

specific. For example, some efforts aimed to increase

acceptance for conservation management actions (Kide-

ghesho et al. 2007; Alelign et al. 2017), some strove to

meet ‘‘acceptable’’ parameters (Ashenafi et al. 2005; Rust

and Marker 2013), and some sought sociopolitical

acceptability (Treves et al. 2009). Few papers referring to

acceptance as a goal either defined (n = 4) or measured

(n = 4) it; in 2 papers, the authors both defined and mea-

sured the term (de Leeuw et al. 2014; Boast et al. 2016;

Table S10).

DISCUSSION

The results of our systematic literature search highlighted

that the key terms coexistence, tolerance, and acceptance

were used in research that ranged across species and geo-

graphical locations. There was an increase in usage of these

three terms over time. A definition of coexistence, toler-

ance and acceptance was often missing, and when these

three concepts were described they often referred to con-

servation goals and measurements and lacked discussion on

how to reach or testing these goals. In the following sec-

tions, we discuss the geographic and chronological distri-

bution of coexistence, tolerance, and acceptance usage,

highlight the problematic lack of unified terms and goals

for these terms, and provide a pathway to move forward.

We conclude providing some limitations to our research.

Geography and species

Studies on so-called conflict species (e.g., lions, elephants,

carnivores in general) were common—potentially because

of their focus on the psychological aspects of the human

dimensions of conservation (e.g., attitudes and motiva-

tions)—and so were the countries in which these species

are most often studied. The spatial variation we found (in

particular, the higher number of studies conducted in

Kenya, South Africa, Tanzania, Namibia, and Botswana

than other African countries) is similar to that of research

on human–lion conflict (Montgomery et al. 2018) and to

studies on mitigation of livestock depredation by large

carnivores (Miller et al. 2016). It is also possible that these

countries are more frequently studied by wildlife conser-

vationists, leading to an overrepresentation of them in lit-

erature, as has been shown subfields of conservation

literature such as research on bushmeat consumption (van

Velden et al. 2018), studies using camera-traps (Agha et al.

2018), papers on conflict management approaches in pro-

tected areas (Soliku and Schraml 2018), and community-

based conservation (Galvin et al. 2018). Alternately, our

results could illustrate bias in our search terms.

Chronological trends

The use of all three key terms increased over time, from

1980 to 2018, a result that correlated with the findings of

Nyhus (2016), who reported an exponential increase of the

term ‘‘coexistence’’ between 1995 and 2015. Furthermore,

Table 2 Attitudinal and behavioral measurements of tolerance, sorted into subcategories

Measurements of tolerance # of papers Subject/s of study

Attitudinal

Toward killing 4 Carnivores, elephants (Loxodonta africana), lions (Panthera leo), wildlife

Toward damage-causing species 5 Chimpanzees (Pan troglodytes), carnivores, mammals, predators

Preferred population size 1 Wildlife

Desire for species on own property 3 Carnivores, wild dogs (Lycaon pictus)

Toward conservation actions 4 Elephants, wildlife

Behavioral

Killing behavior 11 Caracals (Caracal caracal), carnivores, cheetah (Acinonyx jubatus), elephants, hyenas,

jackals (Canis), leopards, lions, wild dogs

Intention to kill species in future 8 Carnivores, elephants, leopards, lions, monkeys, predators

Amount of loss before retaliatory killing 4 Carnivores, leopards, and cheetah

Behavior toward species (non-lethal) 1 Chimpanzees

Ecological

Survival ability 5 Wildlife

Population abundance or density 1 Mammals
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the number of new publications and new journals has been

increasing rapidly over time (Mund and Schmoch 2012;

Haddaway et al. 2015). The focus on human dimensions in

wildlife conservation has also grown over the past few

decades (Bennett et al. 2017). The increase in key term

usage over time may be due to increased interest, increased

research publication, increased human dimensions research

within conservation, and the increased evident need for

conservation solutions that incorporate human behavior

and needs, a mixture of these, or other unknown variables.

Lack of consistent definition

A precise lexicon is essential to any science. Conservation

practitioners need common language to talk about prob-

lems they confront and the potential solutions to address

those problems (Salafsky et al. 2008). When examining

how the terms coexistence, tolerance, and acceptance are

used in literature describing wildlife conservation in

Africa, our primary finding was simply that the three terms

were rarely and often vaguely defined. Few papers con-

tained direct definitions of the terms, and those papers that

did include a definition often lacked a consistent and/or

comprehensive description. Only one paper defined coex-

istence as a stand-alone term (two defined it within phra-

ses—Landscape of Coexistence and payments to encourage

coexistence). Tolerance was defined in only 10 papers. No

generalizable definition of acceptance (i.e., not context-

specific) was found in our literature search. For research

results to be meaningful across all wildlife conservation

approaches and geographical and cultural scales (Brown-

Nuñez and Jonker 2008), clear definitions for coexistence,

acceptance, and tolerance need to be utilized and made

explicit in publications.

Another issue detected during our analysis was that

tolerance for, and acceptance of, wildlife is often treated as

analogous in wildlife conservation: both are frequently

used to measure the ability and willingness of people to

endure the negative aspects of living with wildlife and are

described as essential to achieving or enabling coexistence.

In our results, the two terms were often associated by

measuring tolerance to make inferences about acceptance

(Lindsey et al. 2013; Treves and Bruskotter 2014) and vice

versa (Stein et al. 2010; Hazzah et al. 2013; Kansky et al.

2016). Other papers simply used the terms interchangeably

(Enck et al. 2006; Higginbottom and Scott 2019).

Bruskotter et al. (2012) argue that tolerance of, and

acceptance for, wildlife represents the same construct in

the context of wildlife conservation. Kansky et al. (2014)

noted that the concept of tolerance is often used synony-

mously with attitude in human dimensions literature and

Bruskotter et al. (2015) describes terms like ‘tolerance’ as

jargon that may have a context-dependent meaning. While

related, tolerance and acceptance have distinct dictionary

definitions, as highlighted in the introduction of this

contribution.

As a quantitative variable, tolerance was often indirectly

defined by its measurements. Measures of tolerance varied

between papers (Table 2) and consisted of both attitudinal

and behavioral variables as well as ecological measure-

ments. The diversity of measures used to assess tolerance

supports is held up by Bruskotter et al. (2015), who offer

evidence of consistency between attitudes and behavior in

the context of tolerance for wildlife, and Treves (2012),

who posits that tolerance may be evaluated by measuring

attitudes or behaviors. These differences may be due to

variation in intended outcomes, as is the case for assessing

success in community-based conservation (Brooks et al.

2013). Selection of the most appropriate measure for tol-

erance within a specific conservation program context

relies can be better informed if conservation publications

include justification for measurement and the term defini-

tions that guided research design.

The problem of undefined terms and goals

Our results highlight the already-established trend of set-

ting human–wildlife coexistence as the end goal of con-

servation efforts (Chapron et al. 2014; Elliot et al. 2016;

Fynn et al. 2016; Crespin and Simonetti 2019). Given the

concept’s lack of a consistent definition—as evidenced by

our findings—it is expected and logical that researchers

will associate different meanings with the termand have

different ideas about what coexistence looks like and when

it is achieved. For example, Crespin and Simonetti (2019)

argue that land-sharing only works if coexistence is con-

sidered the end goal, explicitly contrasting coexistence

with conflict-laden co-occurrence between humans and

wildlife. However, other conservationists define the term as

simply the physical co-occurrence of humans and wildlife

in a landscape (Sitati et al. 2003; Dickman and Hazzah

2016). This discrepancy may be unproblematic when

coexistence is specifically defined, yet this is not the case in

current literature. This omission is a hindrance to clarity of

how coexistence is used and understood for conservation

and points to the need for inclusion of definition when

communicating work aimed at coexistence as an end goal.

The divergence becomes even more pronounced when we

think about how human relationships with wildlife and

their conservation vary across and within regions and

cultures. Such lack of a common understanding of what

coexistence means can lead to opposing and even con-

flicting conservation priorities and outcomes (Carter and

Linnell 2016). In the United States, Treves et al. (2009)

found that coexistence has different meanings to different

people, as indicated by research on attitudes related to
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hunting and carnivores. Similarly, the term’s definition

varies among conservation efforts in Africa, illustrating

that coexistence can look different depending on geogra-

phy, culture, and/or species. Furthermore, although coex-

istence is a frequent conservation goal, it is rarely

measured to determine and monitor the effect of a con-

servation intervention. Although ambiguous language may

help researchers avoid imposing pre-conceived ideas onto a

concept (Parathian et al. 2018), it is impossible to deter-

mine whether conservation efforts are indeed promoting or

enabling coexistence if the goal itself is not measurable.

Undefined goals set conservation projects up for failure

because they make it difficult, or even impossible, to gage a

project’s success. It is possible to use other concepts as

proxy measures for coexistence, yet they must be clearly

identified and their relevance to human–wildlife coexis-

tence must be discussed. Recently, several studies on large

carnivore conservation have defined coexistence, either

using Carter and Linnell’s (2016) definition (Western et al.

2019) or crafting their own (Lamichane 2019). However,

this increase in conceptualization of coexistence has been

limited to large felids living in shared landscapes. Defining

and operationalizing coexistence, while considering its

multidimensionality and dynamic nature, are necessary to

understanding conservation in the context of human–

wildlife interactions (Carter and Linnell 2016; Frank et al.

2019).

Ideally, concepts in conservation should be clear, com-

prehensive, understandable to all practitioners, consistent,

expandable, exclusive, and scalable (Salafsky et al. 2008),

especially when these terms are used for setting conser-

vation goals. Development of precise definitions for terms

describing human–wildlife relationships would increase

information-sharing and learning between conservation

entities and could lead to more effective and efficient

strategies for wildlife conservation. Also, definition of

terms by authors within the context of their specific

research may help standardize the concepts over time.

Though variation in definition based on geographic and

conservation issue is likely to persist, the inclusion of how

coexistence, tolerance, and acceptance are conceptualized

will enable future research to build on previous work

within certain contexts. We are not arguing for the defi-

nition of terms to be given to research participants during

data collection in all cases, as the role of conceptualization

in research can vary between disciplines, but rather clearly

reporting in publications the ways in which the term was

used in each specific context and its implications. This

expectation can be reinforced by journal editors, as

requirements for publication in conservation journals

evolve to improve the quality of social science (e.g.,

mandatory inclusion of ethics statements; Ibbett and Brit-

tain 2020).

Limitations

The scope of this literature review was limited to published

scientific papers, in English. Time and resources also

constrained the review. Our search protocols bounded this

review to publications from research conducted in Africa.

It is possible that the trends that surfaced from our results

do not reflect the use of coexistence, tolerance, and

acceptance in other global contexts.

Priorities for future research

A singular and static definition for coexistence is unlikely

to meet the needs of researchers working in varying con-

texts and dynamic conditions, the identification of its ele-

ments, such as the well-being of people living with wildlife

and ethical handling of the wildlife involved (Glikman

et al. 2019), can be a helpful starting point. Glikman et al.

(2019) suggest defining coexistence from the perspective of

the individuals and groups involved in wildlife conserva-

tion and those sharing the land with wildlife, to further our

understanding of what the term coexistence means in dif-

ferent settings, with different species, across culture and

sociopolitical contexts. These components of coexistence

may be relative to dominant types of human–wildlife

interactions within a setting. Examples of such components

may be legitimate governance of shared grassland resour-

ces for livestock herders and ungulates (Mwangi and

Ostrom 2009), livelihood security (Barua et al. 2013)

related to livestock depredation by carnivores, or threat

reduction for wildlife populations to persist (Crees et al.

2016). We call for conservationists and practitioners to

prioritize building consensus on the components that

comprise coexistence. This can be advanced through

research that conceptualizes coexistence as appropriate for

specific context and clear articulation of definition and

measurement in research outputs.

Standards for publishing conservation social science

could expect that research products include how key con-

cepts like coexistence, acceptance, and tolerance were

defined and conceptualized during the research process.

The inclusion of definitions in research products will help

interpretation of results, and in turn, applicability of find-

ings to conservation practice. This shared effort to improve

how studies are conducted and communicated will improve

our collective understanding of coexistence, acceptance,

and tolerance.

CONCLUSIONS

While our results reveal the need for a precise lexicon for

wildlife conservation in Africa, this is something that
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should be consider applicable worldwide. Specifically,

development of a unified understanding of what coexis-

tence, tolerance, and acceptance mean in the context of

human–wildlife interactions is necessary for the success of

wildlife conservation and management interventions

(Frank and Glikman 2019). However, it is unlikely that the

lack of definition and clear conceptualization that we

identified in this review is unique to these three terms. The

field of wildlife conservation, and particularly the human

dimensions of wildlife conservation, would benefit from

both the establishment of precise characterization as well

as context-specific definitions of social science terms when

used by individual researchers and conservationists.

Acknowledgements At the time of writing, JAG was the associate

director of the Community Engagement Team of the San Diego Zoo’s

Institute for Conservation Research. JK was supported by a research

fellowship from Institute for Conservation Research. We would also

like to thank the two anonymous reviewers for their helpful comments

and suggestions.

REFERENCES

Agha, M., T. Batter, E.C. Bolas, A.C. Collins, D. Gomes da Rocha,

C.M. Monteza-Moreno, S. Preckler-Quisquater, and R. Sollman.

2018. A review of wildlife camera trapping trends across Africa.

African Journal of Ecology 56: 694–701.

Alelign, A., and M. Yonas. 2017. Community perceptions of grivet

monkey crop depredation in the Ethiopian Highlands: Implica-

tions for primate conservation. Human–Wildlife Interactions 11:

175–181.

Ashenafi, Z.T., T. Coulson, C. Sillero-Zubiri, and N. Leader-

Williams. 2005. Behaviour and ecology of the Ethiopian wolf

(Canis simensis) in a human-dominated landscape outside

protected areas. Animal Conservation 8: 113–121. https://doi.

org/10.1017/S1367943005001952.

Barua, M., S.A. Bhagwat, and S. Jadhav. 2013. The hidden

dimensions of human–wildlife conflict: Health impacts, oppor-

tunity and transaction costs. Biological Conservation 157:

309–316.

Benjamin-Fink, N., and B.K. Reilly. 2017. Conservation implications

of wildlife translocations; the state’s ability to act as conserva-

tion units for wildebeest populations in South Africa. Global
Ecology and Conservation 12: 46–58.

Bennett, N.J. 2016. Using perceptions as evidence to improve

conservation and environmental management. Conservation
Biology 30: 582–592.

Bennett, N.J., R. Roth, S.C. Klain, K. Chan, P. Christie, D.A. Clark,

G. Cullman, D. Curran, et al. 2017. Conservation social science:

Understanding and integrating human dimensions to improve

conservation. Biological Conservation 205: 93–108.

Boast, L.K., K. Good, and R. Klein. 2016. Translocation of problem

predators: Is it an effective way to mitigate conflict between

farmers and cheetahs Acinonyx jubatus in Botswana? Oryx 50:

537–544. https://doi.org/10.1017/S0030605315000241.

Bottrill, M., S. Cheng, R. Garside, S. Wongbusarakum, D. Roe, M.B.

Holland, J. Edmond, and W.R. Turner. 2014. What are the

impacts of nature conservation interventions on human well-

being: a systematic map protocol. Environmental Evidence 3: 16.

https://doi.org/10.1186/2047-2382-3-16.

Brooks, J., K.A. Waylen, and M.B. Mulder. 2013. Assessing

community-based conservation projects: A systematic review

and multilevel analysis of attitudinal, behavioral, ecological, and

economic outcomes. Environmental Evidence 2: 2. https://doi.

org/10.1186/2047-2382-2-2.
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