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Review
Conservation conflicts are increasing and need to be
managed to minimise negative impacts on biodiversity,
human livelihoods, and human well-being. Here, we
explore strategies and case studies that highlight the
long-term, dynamic nature of conflicts and the chal-
lenges to their management. Conflict management
requires parties to recognise problems as shared ones,
and engage with clear goals, a transparent evidence
base, and an awareness of trade-offs. We hypothesise
that conservation outcomes will be less durable when
conservationists assert their interests to the detriment
of others. Effective conflict management and long-term
conservation benefit will be enhanced by better integra-
tion of the underpinning social context with the material
impacts and evaluation of the efficacy of alternative
conflict management approaches.

Conservation conflicts: an increasing global problem
Across the globe, conservation is increasingly in conflict with
other human activities. Although such conflicts can positive-
ly influence change [1,2] they are often destructive, costly,
and not only undermine effective conservation, but also
prevent economic development, social equality, and resource
sustainability [3,4]. Hence, conflicts are arguably one of the
most intractable problems facing conservation [5,6].

Our goal here is to define conservation conflicts, consid-
er the conditions under which they emerge, explore strat-
egies for their effective management, and highlight
barriers that prevent effective management. Finally, we
develop a roadmap to guide conservation conflict manage-
ment and highlight future challenges.

Defining conservation conflicts
Conflicts are a characteristic of human society and emerge
in many forms [7]. Here, we focus on conservation conflicts,
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which, building on [2], we define as ‘situations that occur
when two or more parties with strongly held opinions clash
over conservation objectives and when one party is per-
ceived to assert its interests at the expense of another’.
This definition recognises that conservation conflicts occur
fundamentally between humans.

Disagreements over conservation objectives are inevi-
table. The challenge lies either in preventing these dis-
agreements from developing into damaging conflicts or
seeking to manage them and minimise their destructive
nature when they do. Conservation conflicts emerge either
when the positions of parties representing conservation
interests are threatened by the positions of those holding
other views, such as those to do with agriculture [8],
fisheries [9], and forestry [10], or when the objectives of
conservation are imposed on others, such as when humans
are excluded from protected areas [11] or when species of
conservation interest have an impact on humans [12]. In
this paper, we focus on the conflicts between parties over
those species of conservation interest that have a direct or
indirect impact on humans, although the issues involved
apply across the full range of conflicts.

Conflicts involving species are commonly referred to as
‘human–wildlife conflicts’, defined as those occurring when
an action by either humans or wildlife has an adverse effect
on the other [13]. This term is problematic in part because
it suggests that wildlife species are conscious human
antagonists [14], so we partition such conflicts into their
two components: (i) impacts that deal with the direct
interactions between humans and other species [3]; and
(ii) conflicts that centre on human interactions between
those seeking to conserve species and those with other
goals [2]. The distinction between these two components is
essential because each will be understood and managed
differently: whereas impacts can be resolved, for example,
through legislation, mitigation, or technical solutions, con-
flicts are more challenging to resolve [2]. Here, we focus on
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the human–human dimensions of conservation conflicts
arising from the interaction between humans and other
species, which, for consistency with other literature, we
refer to as ‘human–wildlife’ impacts.

Understanding conservation conflicts
Superficially, many conflicts appear to be about species
impacts, such as the perceived impact of predators on
livestock. However, the origins often go beyond material
differences between stakeholders, arise from a deeper
cognitive level [15], and are linked to power relations,
changing attitudes, and values [16] that are rooted in
social and cultural history. Six broad, non-exclusive cate-
gories of conflicts have been identified, of which only one
relates to a lack of ecological information [2,17]. More
commonly, conflicts arise for other reasons, such as when
stakeholders differ in their understanding of human–ani-
mal relations [18], are excluded from conservation plan-
ning [19], are disadvantaged in negotiation [20,21], or
when historical factors make conservation appear threat-
ening [22].

Conservation conflicts cannot therefore be fully under-
stood from a single paradigm, but require integration of
conceptual approaches developed by many disciplines
[23–25], including natural sciences, social sciences, and
humanities [25–28]. One’s ability to understand and man-
age such conflicts is therefore dependent on a cross-disci-
plinary approach, challenging though this might be
[29,30].

Conflict management: approaches
There is a broad literature on approaches to resolving
conflicts in the environment and beyond [7,31]. We illus-
trate some of the key points relevant to conservation
conflicts and then consider the success of attempts to
manage these conflicts in practice. We use the term ‘conflict
management’ throughout to draw a distinction between
eliminating conflict (resolution) and reducing the negative
impact of conflict (management). We start by considering
how game theory can help conceptualise the problem.
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Game theory and conflicts

Conflicts are inevitably challenging and emotionally
charged, and views on the best approaches for resolution
range from hard-line to consensual. Game theory has
provided insight into conflict and cooperation and can help
understand why parties adopt certain positions, the con-
ditions under which they are likely to cooperate and form
coalitions, and the likelihood that optimal solutions can be
found [32]. We consider two simple cases that are appro-
priate to conservation conflicts: (i) zero-sum/non-zero-sum
games; and (ii) Prisoner’s Dilemma games.

Once in conflict, parties commonly refuse to cooperate
and possible outcomes for either side are seen as win or
lose (Figure 1a). In game theory, such outcomes are
termed ‘zero-sum’: one’s gain is the other’s loss. However,
non-zero-sum outcomes are also possible, where both
sides can lose (if, for example, costs of engagement are
high), or both sides can win (Figure 1b). The aim of
conflict management is to move parties away from
zero-sum games to seek alternative non-zero-sum out-
comes where both sides can claim victory [7]. One way to
achieve this is by distinguishing the underlying values
held by parties, which might be incompatible and non-
negotiable, from the interests and needs, which might be
negotiable [7].

The Prisoner’s Dilemma game and its variations explore
self-interest and cooperative strategies. If both sides rec-
ognise the risks of conflict and are persuaded to see the
conflict as a shared problem, then mutual cooperation can
potentially lead to a win–win strategy. Ways to alter how
parties play the conflict include building trust between
groups, developing new options, assessing appropriate
penalties and compensation schemes, and using adaptive
management [32].

Developing shared solutions

Typically, parties in conflict become increasingly polarised
and unable to have meaningful dialogue, which limits
options for management [33]. This raises the question of
how shared solutions can be achieved and whether such
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onservationists (1) or the other party (2) are striving to win, with little compromise

courage both sides to move away from win–lose outcomes and accept that this is a

e required, if an elusive win–win (5) is not achievable. The social sciences can help

 can help explore possible trade-offs and present new options for the protagonists.
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Figure 2. A roadmap to guide effective management of conservation conflicts. There are two main elements: (i) passive mapping of the conflict, garnering evidence, and

considering the context; and (ii) more active attempts at conflict management involving engagement, often with a third party, exploring alternative solutions, and

developing strategies within an adaptive management framework. The four outcomes relate to Figure 1 and the process involves social and ecological scientists together

with stakeholders, policy makers, and usually mediators.
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approaches can deliver more robust solutions that encour-
age coexistence.

Participatory and deliberative processes are commonly
used to help parties engage and manage conflict [34]. The
process typically involves the steps included in Figure 2,
from identifying stakeholders to implementing solutions.
There is evidence that effective participation improves
relationships, increases trust, and reduces conflict [35–
37]. In addition, early engagement with stakeholders is
more likely to lead to high-quality and durable decisions
[38], suggesting that emerging conservation conflicts
should be quickly addressed before parties become highly
polarised. Participation is not a panacea, however, and
needs to be handled carefully to avoid it simply being a
means to project implementation or even an empty process
dominated by policy interests [39].

Third parties can improve engagement [29] and there
are four recognised types: Type I, government representa-
tives; Type II, unofficial mediators with no power (Box 1);
Type III, internal ‘peacemakers’ (Box 2); and Type IV,
scientists acting as a neutral third party to evaluate
impacts (Box 3). The type of third-party involvement
depends on the conflict, the balance of power between
parties, and the level of incentives to participate [37]. Many
conflicts involve complex combinations of parties interest-
ed in finding a solution (Box 4).

Once the appropriate conflict management processes
are established, alternative solutions can be explored
(Figure 2). These can be aimed at reducing impact through
technical, educational, and legislative means [12,40]. Al-
ternatively, financial incentives, such as compensation,
insurance, and payments for conservation or ecosystem
services, are becoming common means to mitigate costs
102
associated with conservation [41,42], although they can be
controversial (see below).

Conflict management: challenges
Theoretically, the development of shared solutions through
stakeholder engagement, as outlined above, appears rela-
tively straightforward. However, there are many barriers
that can limit its effectiveness, particularly those dis-
cussed below.

Unwillingness of parties to engage

As we have seen, a crucial factor in conflict management is
the willingness of parties to consider a negotiated agree-
ment [7]. Groups having fundamentally different values
might not enter negotiations, and might even try to under-
mine a process [43]. For example, conservationists might
not be prepared to negotiate with those involved in the
illegal killing of protected species [44]. Similarly, groups
might not acknowledge the legitimacy of other parties and,
therefore, might not be willing to negotiate with them, or
might feel that their interests can best be served through
means other than dialogue, such as legislation and enforce-
ment.

Distrust is one of the main barriers to collaboration [37];
therefore, processes that help build trust are likely to
encourage engagement. Parties can be further encouraged
to engage by highlighting the shared nature of the conflict,
by engaging a powerful third party (e.g., government agen-
cy) to facilitate negotiation, or by marginalising extremists
by building consensus with a critical mass of willing part-
ners. If these approaches are unsuccessful, then one would
expect the conflict to continue, ultimately ending in a win–
lose or a lose–lose outcome (Figure 1). Even when parties



Box 1. Case study: hen harriers and gamekeepers in UK uplands

Hen harriers (Circus cyaneus) are protected under Annex 1 of the EC

Wild Birds Directive (79/409/EEC). Together with other protected birds

of prey, they are perceived to threaten red grouse (Lagopus lagopus

scoticus) shooting interests and so are illegally killed. Initial research

focused on quantifying their impact and suggested that (i) predation

by harriers could, under certain conditions, make intensive grouse

shooting non-viable [77]; and (ii) illegal killing was widespread [78].

Recent research has explored both variation in attitudes and

alternative mitigation ideas [44,67]. There is no indication that levels

of conflict have abated recently [44,79]. However, a national dialogue

process started in 2006 (http://www.the-environment-council.org.uk/

projects/nature/natural-areas.html) that seeks a mutually acceptable

solution. It is run by independent mediators who hold little power and

seek to hand the process over to the stakeholders at the earliest

possible time (Type II). Whether it will lead to a reduction in conflict

remains to be seen (Figure I).

Factors underlying this conflict include differences between stake-

holders in their value systems (primacy of nature vs freedom of

decision-making), the economic value of grouse shooting, percep-

tions of impact, and legislation. Ecology has helped understand its

impact and the probable consequences of various interventions, but

there are also historical, socio-political, legal, and moral dimensions

that affect the development of trust and the enthusiasm with which

individuals and organisations communicate and engage in conflict

management processes [63]. There are alternative possible outcomes

in this conflict: currently, grouse managers are effectively winning

(position 2 – Figure 1b, main text) by illegally removing harriers, but

they are threatened by public and political pressure and increased

enforcement, which could move the solution to position 1 or even 3 if

successful enforcement ultimately led to land-use change. Stake-

holder dialogue is currently seeking to find a win–win solution (5),

although some compromise (4) will be inevitable.
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Figure I. Female hen harrier at nest with food. Grouse hunters on Scottish heather moorland (Photo: Russell Cheyne).
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do engage, agreement is not always possible if differences
are too great. One possible way forward when this occurs is
for external top-down decision-making [45]. However, al-
though this can help reduce the human–wildlife impacts, it
is unlikely to reduce the underlying human–human con-
flicts.

Striving for unrealistic goals

A criticism of participatory approaches is that they can
focus on idealistic win–win solutions, rather than explicitly
recognising the merits of arguments in a conflict [46].
Hence, goals, arguments, and trade-offs need explicit ar-
ticulation when defining the conflict and seeking solutions
[47,48].

Spatial and temporal scale

Conservation can often operate at different scales to the
interests of other parties. For example, rare predators
might be highly valued globally, but cause conflict locally
[41]. Thus, local conflict management can be constrained
by national or international conditions, and decision-
makers need to be involved to ensure options are delimited,
so that agreements are realistic and can be implemented
[49]. In such cases, it is important to ensure that large-
scale, top-down processes try to provide as much local-level
freedom to find local solutions within the wider frames of
coordinated large-scale policy [50]. Top-down involvement
might also help ensure that all local-level processes are
fair, inclusive, and not subject to corruption and elite-
capture by local elites [51]. Furthermore, local-level pro-
cesses often need both economic and human resources from
a higher level to enable and facilitate their work [52]. When
dialogue occurs over larger scales, there are challenges
around reduced representation among stakeholders and
decreased opportunities for social learning [53]. Building
sufficient time into the process is also important [2], to
enable parties to develop trust, gather scientific evidence,
and examine mitigation strategies.

Financial incentives

Although financial incentives can be successful in the
resolution of human–wildlife impacts, they also need to
satisfy the economic and cultural needs of parties involved
in conservation conflict [41]. If designed incorrectly, they
can lead to bankruptcy, dependency, and poverty traps
[54]. Incentives might not be appropriate when stake-
holders are wealthy, when the main objective is not profit,
when abuse is detected, when the scale is inappropriate,
when compensation will not outweigh the costs, and when
they are politically unacceptable [55–57]. Therefore,
schemes need to be appropriately targeted and monitored
to ensure compliance.
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Box 2. Case study: seals and fishermen in northeast Scotland

In the UK, there is a conflict between parties interested in the

conservation of the common or harbour seal (Phoca vitulina) and

Atlantic salmon (Salmo salar) fisheries. Both species are declining

and protected at national and European levels. Much of the conflict

revolves around the perceived impact of seals on salmon popula-

tions and fisheries. Seals have long been considered by fishermen to

be a major threat to Atlantic salmon and sea trout (Salmon trutta)

through reduction of catch and damage to fishing gear. Results from

the analysis of stomach contents of seals shot near salmon nets, the

identification of otoliths in faecal samples collected at haul-out sites

and quantitative PCR assay approaches, indicate that salmonids

form only a small part of the diet of the seals [80,81]. The effect of

seal predation on salmonid fisheries remains unclear [82], especially

in terms of declining salmon stocks. This uncertainty, combined with

the visibility of seals as predators and their perceived impact on

salmon, has led to fishermen managing seals through shooting

(Figure I).

The conflict revolves around the priorities of the different stake-

holder groups involved. Seals are of interest to government as a

political question; to conservationists as a nature management

question; to scientists as a biological and ecological question; to

fishing communities as an economic question; to humanitarians as an

animal welfare question; to the general public as a socio-cultural

wildlife question; and to international agencies and non-governmen-

tal organisations (NGOs) as a trans-national question. In other words,

it highlights the complexity inherent in such conflicts. Seals are a

difficult species to manage [83], but not impossible. In the Moray

Firth, a scientist employed by a District Salmon Fishery Board led a

process whereby all relevant stakeholders were integrated on an

equal footing. This process resulted in a management plan being

broadly endorsed by all stakeholders, including government advisers,

ecologists, and fishery stakeholders who were strongly resistant to

seal conservation [49]. The management plan required compromises

from all parties (position 4 in Figure 1b, main text). As a result, the

Scottish Government issues licences on a yearly basis using Potential

Biological Removal figures developed by ecologists; fishermen have

reduced their shooting impact and are required to keep management

within the boundaries set by the Government. The challenge now is to

find the long-term funding needed to continue the delivery of this

management plan and expand it to conflicts elsewhere.

TRENDS in Ecology & Evolution 

Figure I. Salmon fisherman in Deeside, Scotland. Seals are killed because they are perceived to have an impact on salmon stocks.
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Representations of conflict in the media

The media can present a challenge to conflict management
because it might seek to highlight the conflict and sensa-
tionalise rather than educate [58]. Media relationships and
support for constructive journalism are therefore an im-
portant part of conflict management [59].

Legislation

Commonly, attempts to manage human–wildlife impacts
and conservation conflicts focus on enacting legislation to
control the impacts of humans on wildlife. Although many
legislative tools work well to reduce human–wildlife
impacts, for example through proactive enforcement
[40], or protecting remnant populations from extinction,
in many conservation conflicts legislation can be ignored by
one party (Box 1) or resisted if deemed unfair [2]. Without
appropriate flexibility, strict laws can lead to a sense of
disenfranchisement to those parties most directly affected,
and can also reduce the number of alternative solutions
that can be developed; ultimately, these factors can exac-
erbate conflict [3,60].
104
The role of scientists in conservation conflicts
Science has a fundamental role to play in understanding the
root causes of conflicts, assessing human–wildlife impacts,
suggesting and testing alternative mitigation techniques,
and helping parties explore trade-offs (Boxes 1–4; Figure 2).
Yet, scientists can be perceived as biased if they advocate
conservation positions or work for an organisation involved
in advocacy, so they need to acknowledge their own values
[61]. Science can become politicised because stakeholders
might focus solely on the research that supports their posi-
tion [55] and scientists themselves might even frame ques-
tions or interpret results favourable only to one side [62]. In
addition, stakeholders can have misapprehensions about
science and what can be realistically achieved [63]. Thus,
scientists need to consider their role and how their values
might alter the dynamics of conflict management. This of
course reflects a central conundrum within the value-laden
field of conservation biology and the arguments about sci-
ence and advocacy [64].

When scepticism about scientists appears in a conflict,
developing ‘neutral third-party agreements’ to which



Box 3. Case study: spotted owls and forestry in old-growth forests in the USA

The spotted owl (Strix occidentalis) is an icon of conservation conflict

in the USA. The species has been inextricably linked to the

conservation of old-growth forests and the conflict to save those

forests. The conflict is multifaceted and complex because: (i) the loss

of these forests was one reason for declaring two subspecies

threatened [84,85]; (ii) advocates realised that the owl could be used

as a surrogate for old-growth forest protection via the Endangered

Species Act [43]; (iii) logging restriction to protect owls had serious

socio-economic ramifications [86]; and (iv) it pitted stakeholders with

fundamentally different values against each other [43]. These factors

have fuelled more than three decades of continuing conflict in the

courts, US Congress, socio-political arena, and within and among

communities. Science has played a crucial role in conservation

planning and legal decisions. Scientists have been asked by Congress

and Federal Agencies to create scientifically credible assessments,

plans, and analyses, which have led to the development of novel

analytical tools and approaches [87]. Moreover, advocacy stake-

holders have enlisted scientists either to conduct organisation-

specific research or to provide alternative reviews and interpretations

of science-based findings. This led to a general framework for

conducting analyses and vetting of data when either is contentious

[88]. Scientists representing stakeholders, in general, have had a

positive role by forcing increased rigor of analyses [87]. Yet, the huge

value of old-growth trees seemingly ensures persistence of conflict;

for example, the raw log value of trees in the territory of one owl pair

was estimated to be US$16 million [89]. Solutions have been

expressed as top down (legal restrictions on logging), bottom up

(local grassroots efforts to increase logging [43], and hybrid [multiple

stakeholders cooperating to test effects of logging (Sierra Nevada

Adaptive Management Project; www.snamp.berkeley.edu)] ap-

proaches. Top-down approaches have temporally limited conflicts

(e.g., regulations restrict logging), but are uncertain as long-term

resolutions because they usually exclude or marginalise one or more

parties. Bottom-up approaches are also exclusionary because they

often represent local interests and not external stakeholders. Hence,

resolution will depend on multiple stakeholders engaging in collec-

tive efforts, especially when science provides credible analyses of

impacts that potential solutions might have on the owl (Figure I).
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Figure I. Watchful Spotted Owls near nest sites. Spotted owl territories contain timber of high value to forestry companies. Left photo by Sheila Whitmore.
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scientists adhere can be useful. An example is the Sierra
Nevada Adaptive Management Project (Box 3), in which
scientists signed an agreement not to be involved explicitly
in the conflict and created a series of mechanisms to
involve stakeholders, such as field trips, public meetings,
interagency partner groups, and a website where informa-
tion was available for public comment. To be trusted by
parties involved in conflict, scientists need to maintain
transparency in their assumptions, values, and inferences.
Measuring successful outcomes
In conflict management, success occurs when the outcome
is acceptable to both sides and when neither party is
asserting its interests to the detriment of others (for exam-
ple, Box 2). In the case of conservation conflicts, one needs
to know not only how effective different approaches are for
reducing human–wildlife impact, but also more important-
ly, how effective the process is for reducing human–human
conflict and developing long-term, robust solutions.
105
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Box 4. Case study: elephants and farmers in Kenya

In Africa, despite significant declines in range and population,

crop raiding by elephants (Loxodonta africana) causes conflict and

is a major factor in shaping public perceptions of conservation.

Elephant damage to property (mostly at night), threats to human

life and well-being have increased with expansion of settled

agriculture onto rangeland [90]. Individual farmers cannot scare

them away on their own [91]. In Kenya, legal and illegal killing of

crop-raiding elephants, and loss of human life, is a constant

problem [92].

In Laikipia County, Kenya, small-holder farms are surrounded

by ranches, informal grazing areas, and forests containing sub-

stantial elephant populations. There are no formally protected

wildlife areas, but Laikipia contains over 7000 elephants. In 2003–

2004, 2429 crop-raiding incidents were recorded in southern Laikipia

[93]. Stakeholders include: (i) small-holder farmers, who wish an end

to crop losses and disruption; (ii) local government and politicians

who wish to reduce threats to the well-being of their constituents;

(iii) wildlife NGOs and the Kenya Wildlife Service, who wish to

maintain wild elephant populations, but end crop loss and damage;

(iv) large properties that either wish to maintain elephant popula-

tions that support wildlife tourism businesses or are indifferent to

their survival, and wish to end threats to small-holder neighbours

(Figure I).

In 2006, a project funded by the UK Darwin Initiative, grown out of a

PhD study, drew stakeholders together under the Laikipia Elephant

Project to devise ways to mitigate human elephant impacts.

Approaches used to keep elephants away from crops included both

traditional (watchtowers, fires, ditches, and loud noises) and novel

deterrents (chilli grease fences, fireworks, and powerful electric lights

[94]). The project also engaged farming communities, for example

through a street play [95], and tried to develop elephant-compatible

sources of livelihoods (e.g., honey and chilli production). These

achieved some local success, but did not eliminate crop raiding.

A district-wide elephant fence has long been proposed as a more

permanent solution to crop raiding. In 2007, funds were secured by a

local NGO, the Laikipia Wildlife Forum, to construct 163 km of electric

fence to protect small-holder farms. The first phase (84 km) was

constructed by June 2008, and has reduced crop raiding, although

breakages by both elephants and humans persist. The crop-raiding

problem is being energetically managed in Laikipia (http://space-

forgiants.org), but is by no means ‘solved’ and remains volatile and

complex.
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Figure I. Elephants threaten life and wellbeing of local people. A 163 km fence has been proposed as a way of reducing the impact of elephants. Left photo by

Max Graham
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Although the former might be easier to assess, the latter is
more challenging.

From a conservation perspective, however, the aim is to
win. Those representing conservation might not seek to
enter into dialogue with the other party, but instead see
the imposition of their interests as more likely to lead to
conservation success. Thus, increasing the population of a
species of conservation concern (i.e., resolving a human–
wildlife impact) might be considered a conservation suc-
cess story, irrespective of the cost to other parties. Indeed,
the main thrust of parties advocating conservation when
faced with conflict and threats to species has often been to
assert their interests on others through legislation and
enforcement, thereby seeking to maximise conservation
success rather than minimise conflict (e.g., Box 1). This
might be especially the case when the risks are high, such
as when a species is threatened with extinction. However,
in many situations, it might also ultimately be counter-
productive and lead to conservation conflict, unless parties
have acknowledged and agreed to support such an out-
come. For conservation, the question remains as to the
106
conditions under which enforcement or the development of
shared solutions are more likely to deliver robust conser-
vation outcomes.

Measuring the effectiveness of alternative processes
has, as far as we are aware, not been attempted in
research on conservation conflicts. However, in a recent
review of 52 environmental conflicts, Emerson and col-
leagues [65] examined the resolution process. They found
evidence that engagement contributed to the parties
reaching good-quality agreements and improved rela-
tionships. Engagement is important not only in prioritis-
ing mitigation techniques [66,67], but also in the design
and implementation of the whole conflict management
process. The quality of information available to partici-
pants also improved the effectiveness of that engage-
ment, suggesting an important role for science
communication, so that all stakeholders understand, in
their terms, what is currently known about the system in
question. A similar review of the effectiveness of alter-
native approaches to conservation conflicts is now ur-
gently needed.

http://spaceforgiants.org/
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Conflict resolution?
To our knowledge, no conservation conflict has ever been
fully resolved in the sense that conflict is eliminated,
although there have been varying degrees of success at
managing them to minimise their destructive nature. The
case studies highlight the dynamic nature of conflicts and
that some level of conflict will persist over long time
periods (Boxes 1–4). Given this, the question of whether
the long-term management of conservation conflict is best
delivered through dialogue would seem even more urgent.

Concluding remarks
We have focused on conflicts between humans over species
of conservation concern. Yet, the issues discussed apply to
other forms of conflict in conservation and beyond, as they
are all ultimately about humans with different interests,
views, and values.

At its heart, conflict management is about bringing
parties face-to-face to discuss and negotiate acceptable
solutions (Figure 2). At one level, this might seem trivial,
yet as we have described, numerous barriers can prevent
effective management. The ability of conservation and
livelihoods to coexist therefore depends partly on the will-
ingness of parties to recognise problems as shared ones and
to discuss them collaboratively.

One factor that emerges repeatedly in the literature is
the need for transparency in the process. In particular,
there are benefits for transparency of the underlying basis
for stakeholder positions [15] and their goals [48]; the
values and goals of the scientists involved in the process
[61]; the available evidence together with its uncertainties
and gaps [68], using analytical approaches, such as Bayes-
ian Belief Networks techniques [69] or Management Strat-
egy Evaluation [70], so that stakeholders can participate in
discussions on an equal footing and make informed deci-
sions; and in the long-term costs and benefits associated
with conservation [71] and the trade-offs associated with
alternative interventions [47,72,73]. Each conservation
action or inaction will often entail long-term ecological,
economic, and social consequences, an understanding of
which is essential to the decision-making process.

Difficult choices must be made about the most effective
ways of conserving biodiversity in an increasingly crowded
world, while considering the legitimate livelihoods and
well-being of affected humans. Although the current ability
to assess the long-term effectiveness of alternative
approaches is incomplete, it seems likely that conservation
will benefit most from conflict management approaches
that have clear goals, recognise the values of others, and
foster open collaboration between stakeholders, aca-
demics, and policy makers to consider the evidence and
trade-offs involved in negotiating a way forward that all
parties can live with. In addition, the monitoring and
evaluation of management processes is needed to act as
a feedback mechanism for improving outcomes [24,74–76].

Looking forward

It seems inevitable that conflicts over conservation will
increase. There are two components that are urgently
needed to help address these conflicts in the future. First,
better links are needed between the social and natural
sciences, so that the underpinning social and political
context can be understood and linked to understanding
of human–wildlife impacts. Without such understanding,
effective management will continue to be challenging.
Second, a robust evidence base is required that is built
on the monitoring and evaluation of the process and the
outcomes, to address how engagement affects conservation
outcomes and which processes are most effective in sup-
porting coexistence. There are examples in the literature
on human–wildlife impacts of apparent conservation suc-
cess stories, but where these outcomes are the result of
parties striving to enhance conservation asserting their
interests to the detriment of others, we would hypothesise
that they will ultimately be less durable for conservation.

Acknowledgements
We are very grateful to Phil Hulme and Mike Manfredo for their
constructive comments. This paper grew out of discussions at the
Conference on Conservation Conflicts in Aberdeen, 2011 and a
workshop at the Society for Conservation Biology conference in
Auckland in 2011. We are grateful to all those involved in debating
these issues. The project was supported by funding from a Scottish
Research Development Grant to the Aberdeen Centre for Environmental
Sustainability, Aberdeen University’s Principal Fund, the EU FP7
HUNTing for sustainability project and the British Ecological Society.

References
1 Wittmer, H. et al. (2006) How to select instruments for the resolution of

environmental conflicts? Land Use Policy 23, 1–9
2 Young, J.C. et al. (2010) The emergence of biodiversity conflicts from

biodiversity impacts: characteristics and management strategies.
Biodivers. Conserv. 19, 3973–3990

3 Woodroffe, R. et al., eds (2005) People and Wildlife: Conflict or
Coexistence?, Cambridge University Press

4 Treves, A. and Karanth, K.U. (2003) Human–carnivore conflict and
perspectives on carnivore management worldwide. Conserv. Biol. 17,
1491–1499

5 MacDonald, D.W. and Service, K.M., eds (2007) Key Topics in
Conservation Biology, Blackwell Publishing

6 Dickman, A.J. (2010) Complexities of conflict: the importance of
considering social factors for effectively resolving human–wildlife
conflict. Anim. Conserv. 13, 458–466

7 Ramsbotham, O. et al., eds (2011) Contemporary Conflict Resolution
(3rd edn), Polity Press

8 Henle, K. et al. (2008) Identifying and managing the conflicts between
agriculture and biodiversity conservation in Europe – a review. Agric.
Ecosyst. Environ. 124, 60–71

9 Rauschmayer, F. and Wittmer, H. (2008) Institutional challenges for
resolving conflicts between fisheries and endangered species
conservation. Mar. Policy 32, 178–188

10 Yasmi, Y. and Schanz, H. (2010) Managing conflict escalation in
forestry: logging versus local community interests in Baru Pelepat
village, Sumatra, Indonesia. Int. J. Biodivers. Sci. Ecosyst. Serv.
Manag. 6, 43–51

11 Dowie, M. (2009) Conservation Refugees: The Hundred-Year Conflict
between Global Conservation and Native Peoples, MIT Press

12 Woodroffe, R. et al. (2005) The future of coexistence: resolving human–
wildlife conflicts in a changing world. In People and Wildlife: Conflict or
Coexistence? (Woodroffe, R. et al., eds), pp. 388–405, Cambridge
University Press

13 Conover, M.R. (2001) Resolving Human–Wildlife Conflicts: The Science
of Wildlife Damage Management, CRC Press

14 Peterson, M.N. et al. (2010) Rearticulating the myth of human–wildlife
conflict. Conserv. Lett. 3, 74–82

15 Adams, W.M. et al. (2003) Managing tragedies: understanding conflict
over common pool resources. Science 302, 1915–1916

16 Raik, D.B. et al. (2008) Power in natural resources management: an
application of theory. Soc. Nat. Resour. 21, 729–739

17 Sidaway, R. (2005) Resolving Environmental Disputes: From Conflict to
Consensus, Earthscan
107



Review Trends in Ecology & Evolution February 2013, Vol. 28, No. 2
18 Wishart, R. (2004) A story about a muskox: some implications of Tetlit
Gwich’in human–animal relationships. In Cultivating Arctic
Landscapes: Knowing and Managing Animals in the Circumpolar
North (Anderson, D. and Nutall, M., eds), pp. 79–92, Berghahn Books

19 Katz, C. (1998) Whose nature? Whose culture? Private productions of
space and the ‘preservation’ of nature. In Remaking Reality: Nature at
the Millenium (Braun, B. and Castree, N., eds), pp. 46–63, Routledge

20 Armitage, D.A. et al. (2009) Adaptive co-management for social-
ecological complexity. Front. Ecol. Environ. 7, 95–102

21 Bryant, R.L. (2002) Non-governmental organizations and
governmentality: ‘consuming’ biodiversity and indigenous people in
the Philippines. Polit. Stud. 50, 268–292

22 Niemela, J. et al. (2005) Identifying, managing and monitoring conflicts
between forest biodiversity conservation and other human interests in
Europe. Forest Policy Econ. 7, 877–890

23 Adams, W.M. (2007) Thinking like a human: social science and the two
cultures problem. Oryx 41, 275–276

24 White, P.C.L. and Ward, A.I. (2010) Interdisciplinary approaches for
the management of existing and emerging human–wildlife conflicts.
Wildl. Res. 37, 623–629

25 White, R.M. et al. (2009) Developing an integrated conceptual
framework to understand biodiversity conflicts. Land Use Policy 26,
242–253

26 Manfredo, M.J. and Dayer, A.A. (2004) Concepts for exploring the
social aspects of human–wildlife conflict in a global context. Hum.
Dimensions Wildl. 9, 1–20

27 Naidoo, R. et al. (2006) Integrating economic costs into conservation
planning. Trends Ecol. Evol. 21, 681–687

28 Wellock, T.R. (2007) Preserving the Nation: The Conservation and
Environmental Movements, 1870–2000, Harlan Davidson

29 Frodeman, R. et al. (2010) Oxford Handbook of Interdisciplinarity,
Oxford University Press

30 Young, J. and Marzano, M. (2010) Embodied interdisciplinarity: what
is the role of polymaths in environmental research? Environ. Conserv.
37, 373–375

31 Maser, C. and Pollio, C.A. (2012) Resolving Environmental Conflicts,
(2nd edn), CRC Press

32 Colyvan, M.J. and Regan, H.M. (2011) The conservation game. Biol.
Conserv. 144, 1246–1253

33 Brox, O. (2000) Schismogenesis in the wilderness: the reintroduction of
predators in Norwegian forests. Ethnos 65, 387–404

34 Chase, L.C. et al. (2000) Innovations in stakeholder involvement:
what’s the next step? Wildl. Soc. Bull. 28, 208–217

35 Beierle, T.C. and Konisky, D.M. (2001) What are we gaining from
stakeholder involvement? Observations from environmental planning
in the Great Lakes. Environ. Plann. C: Government Policy 19, 515–527

36 Jones-Walters, L. and Cil, A. (2011) Biodiversity and stakeholder
participation. J. Nat. Conserv. 19, 327–329

37 Ansell, C. and Gash, A. (2008) Collaborative governance in theory and
practice. J. Public Adm. Res. Theory 18, 571

38 Reed, M.S. (2008) Stakeholder participation for environmental
management: a literature review. Biol. Conserv. 141, 2417–2431

39 Mosse, D. (2001) ‘People’s knowledge’, participation and patronage:
operations and representations in rural development. In
Participation: The New Tyranny? (Cook, B. and Kothari, U., eds), pp.
16–35, Zed Books

40 Baruch-Mordo, S. et al. (2011) The carrot or the stick? Evaluation of
education and enforcement as management tools for human–wildlife
conflicts. PLoS ONE 6, e15681

41 Dickman, A.J. et al. (2011) A review of financial instruments to pay for
predator conservation and encourage human–carnivore coexistence.
Proc. Natl. Acad. Sci. U.S.A. 108, 13937–13944

42 Nelson, F. et al. (2010) Payments for ecosystem services as a framework
for community-based conservation in northern Tanzania. Conserv.
Biol. 24, 78–85

43 Satterfield, T. (2002) Anatomy of a Conflict: Identity, Knowledge, and
Emotion in Old-growth Forests, University of British Columbia Press

44 Thirgood, S. and Redpath, S. (2008) Hen harriers and red grouse: science,
politics and human–wildlife conflict. J. Appl. Ecol. 45, 1550–1554

45 Nie, M.A. (2003) Beyond Wolves: The Politics of Wolf Recovery and
Management, University of Minnesota Press

46 Peterson, M.N. et al. (2005) Conservation and the myth of consensus.
Conserv. Biol. 19, 762–767
108
47 McShane, T.O. et al. (2011) Hard choices: making trade-offs between
biodiversity conservation and human well-being. Biol. Conserv. 144,
966–972

48 Salafsky, N. (2011) Integrating development with conservation: a
means to a conservation end, or a mean end to conservation? Biol.
Conserv. 144, 973–978

49 Young, J. et al. (2012) Less government intervention in biodiversity
management: risks and opportunities. Biodivers. Conserv. 21, 1095–
1100

50 Linnell, J.D.C and Boitani, L. (2012) Building biological realism into wolf
management policy: the development of the population approach in
Europe. Ital. J. Mammal. http://dx.doi.org/10.4404/hystrix-23.1-4676

51 Lane, M.B. (2003) Decentralization or privatization of environmental
governance? Forest conflict and bioregional assessment in Australia. J.
Rural Stud. 19, 283–294

52 Decker, D.J. et al. (2000) Co-management: an evolving process for the
future of wildlife management. Trans. North Am. Wildl. Nat. Resour.
Conf. 65, 262–277

53 Borowski, I. et al. (2008) Spatial misfit in participatory river basin
management: effects on social learning, a comparative analysis of
German and French case studies. Ecol. Soc. 13, 7

54 Bulte, E.H. and Rondeau, D. (2005) Why compensating wildlife
damages may be bad for conservation. J. Wildl. Manag. 69, 14–19

55 Thirgood, S. and Redpath, S. (2005) Hen harriers and red grouse: the
ecology of a conflict. Conserv. Biol. Ser. 9, 192–208

56 MacMillan, D.C. and Phillip, S. (2010) Can economic incentives resolve
conservation conflict: the case of wild deer management and habitat
conservation in the Scottish highlands. Hum. Ecol. 38, 485–493

57 MacLennan, S.D. et al. (2009) Evaluation of a compensation scheme to
bring about pastoralist tolerance of lions. Biol. Conserv. 142, 2419–2427

58 Barua, M. (2010) Whose issue? Representations of human–elephant
conflict in Indian and international media. Sci. Commun. 32, 55–75

59 Rejic, D. (2004) The news media and the transformation of
ethnopolitical conflicts. In Transforming Ethnopolitical Conflict: The
Berghof Handbook (Austin, A. et al., eds), pp. 319–321, Springer

60 Heydon, M.J. et al. (2010) Wildlife conflict resolution: a review of
problems, solutions and regulation in England. Wildl. Res. 37, 731–748

61 Sarewitz, D. (2004) How science makes environmental controversies
worse. Environ. Sci. Policy 7, 385–403

62 Treves, A. et al. (2006) Co-managing human–wildlife conflicts: a
review. Hum. Dimensions Wildl. 11, 383–396

63 Whitehouse, A. (2011) The balance of nature: entangled science and
ethics in debates about raptors in Scotland. In Animals and Science:
From Colonial Encounters to the Biotech Industry (Bolton, M. and
Degnen, C., eds), pp. 126–141, Cambridge Scholar Press

64 Pielke, R.A., Jr (2007) The Honest Broker: Making Sense of Science in
Policy and Politics, Cambridge University Press

65 Emerson, K. et al. (2009) Environmental conflict resolution: evaluating
performance outcomes and contributing factors. Confl. Resolut. Quart.
27, 27–64

66 Treves, A. et al. (2009) Participatory planning of interventions to
mitigate human–wildlife conflicts. Conserv. Biol. 23, 1577–1587

67 Redpath, S.M. et al. (2004) Using decision modeling with stakeholders
to reduce human–wildlife conflict: a raptor–grouse case study. Conserv.
Biol. 18, 350–359

68 Wilson, J. (2002) Scientific uncertainty, complex systems, and the design
of common pool institutions. In The Drama of the Commons. National
Research Council, Committee on Human Dimensions of Global Climate
Change (Stern, P. et al., eds), pp. 327–360, National Academy Press

69 Marcot, B.G. et al. (2006) Guidelines for developing and updating
Bayesian belief networks applied to ecological modeling and
conservation. Can. J. Forest Res. 36, 3063–3074

70 Smith, A.D.M. et al. (2008) Experience in implementing harvest
strategies in Australia’s south-eastern fisheries. Fish. Res. 94, 373–379

71 Linnell, J.D.C. et al. (2010) Confronting the costs and conflicts
associated with biodiversity. Anim. Conserv. 13, 429–431

72 Chan, K.M.A. et al. (2007) When agendas collide: human welfare and
biological conservation. Conserv. Biol. 21, 59–68

73 Treves, A. (2009) Hunting for large carnivore conservation. J. Appl.
Ecol. 46, 1350–1356

74 Young, J. et al. (2005) Towards sustainable land use: identifying and
managing the conflicts between human activities and biodiversity
conservation in Europe. Biodivers. Conserv. 14, 1641–1661

http://dx.doi.org/10.4404/hystrix-23.1-4676


Review Trends in Ecology & Evolution February 2013, Vol. 28, No. 2
75 Brooks, J.S. et al. (2006) Testing hypotheses for the success of different
conservation strategies. Conserv. Biol. 20, 1528–1538

76 Sutherland, W.J. et al. (2004) The need for evidence-based
conservation. Trends Ecol. Evol. 19, 305–308

77 Thirgood, S.J. et al. (2000) Habitat loss and raptor predation:
disentangling long- and short-term causes of red grouse declines.
Proc. R. Soc. Lond. B: Biol. Sci. 267, 651–656

78 Etheridge, B. et al. (1997) The effects of illegal killing and destruction of
nests by humans on the population dynamics of the hen harrier Circus
cyaneus in Scotland. J. Appl. Ecol. 34, 1081–1105

79 Redpath, S. and Thirgood, S. (2009) Hen harriers and red grouse:
moving towards consensus? J. Appl. Ecol. 46, 961–963

80 Carter, T.J. et al. (2001) Predation by seals on salmonids in two
Scottish estuaries. Fish. Manag. Ecol. 8, 207–225

81 Matejusova, I. et al. (2008) Using quantitative real-time PCR to detect
salmonid prey in scats of grey Halichoerus grypus and harbour Phoca
vitulina seals in Scotland: an experimental and field study. J. Appl.
Ecol. 45, 632–640

82 Butler, J.R.A. et al. (2006) Modelling the impacts of removing seal
predation from Atlantic salmon, Salmo salar, rivers in Scotland: a tool
for targeting conflict resolution. Fish. Manag. Ecol. 13, 285–291

83 Lambert, R.A. (2002) The grey seal in Britain: a twentieth century
history of a nature conservation success. Environ. Hist. 8, 449–474

84 USDI (1990) Endangered and threatened wildlife and plants;
determination of threatened status for the Northern Spotted Owl.
Federal Register 55, 26114–26194

85 USDI (1993) Endangered and threatened wildlife and plants; final rule
to list the Mexican spotted owl as a threatened species. Federal
Register 58, 14248–14271
86 Thomas, J.W. and Verner, J. (1992) Accommodation with socio-
economic factors under the endangered species act-more than meets
the eye. Trans. North Am. Wildl. Nat. Resour. Conf. 57, 627–641

87 Gutiérrez, R.J. (2008) Spotted owl research: a quarter century of
contributions to Education, ornithology, ecology, and wildlife
management. Condor 110, 792–798

88 Anderson, D.R. et al. (1999) A protocol for conflict resolution in
analyzing empirical data related to natural resource controversies.
Wildl. Soc. Bull. 27, 1050–1058

89 SOW (2011) Stumpage Value Determination Tables: Jan 1 Through
June 30 2012, Department of Revenue, (Washington State)

90 Lee, P. and Graham, M.D. (2006) African elephants and human–
elephant interactions: implications for conservation. Int. Zoo
Yearbook 40, 9–19

91 Osborn, F.V. and Parker, G. (2003) Towards an integrated approach for
reducing the conflict between elephants and people: a review of current
research. Oryx 37, 80–84

92 Omondi, P. et al. (2004) Managing human–elephant conflicts: the
Kenyan experience. Pachyderm 36, 80–88

93 Graham, M.D. et al. (2010) Patterns of crop-raiding by elephants,
Loxodonta africana, in Laikipia, Kenya, and the management of
human–elephant conflict. Syst. Biodivers. 8, 435–445

94 Graham, M.D. and Ochieng, T. (2008) Uptake and performance of farm-
based measures for reducing crop-raiding by elephants Loxodonta
africana among smallholder farms in Laikipia District, Kenya. Oryx
42, 76–82

95 Graham, M.D. et al. (2009) The Use of Community Drama in the
Mitigation of Human–Elephant Conflict, Laikipia, Kenya, Laikipia
Elephant Project
109


	Understanding and managing conservation conflicts
	Conservation conflicts: an increasing global problem
	Defining conservation conflicts
	Understanding conservation conflicts
	Conflict management: approaches
	Game theory and conflicts
	Developing shared solutions

	Conflict management: challenges
	Unwillingness of parties to engage
	Striving for unrealistic goals
	Spatial and temporal scale
	Financial incentives
	Representations of conflict in the media
	Legislation

	The role of scientists in conservation conflicts
	Measuring successful outcomes
	Conflict resolution?
	Concluding remarks
	Looking forward

	Acknowledgements
	References


