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Abstract: Achieving coexistence between large carnivores and bumans in buman-dominated landscapes
(HDLs) is a key challenge for societies globally. This challenge cannot be adequately met with the current
sectoral approaches to HDL governance and an academic community largely dominated by disciplinary
sectors. Academia (universities and other research institutions and organizations) should take a more active
role in embracing societal challenges around conservation of large carnivores in HDLs by facilitating cross-
sectoral cooperation to mainstream coexistence of bumans and large carnivores. Drawing on lessons from
populated regions of Europe, Asia, and South America with substantial densities of large carnivores, we
suggest academia should better embrace the principles and methods of sustainability sciences and create
institutional spaces for the implementation of transdisciplinary curricula and projects; reflect on research
approaches (i.e., disciplinary, interdisciplinary, or transdisciplinary) they apply and bow their outcomes
could aid leveraging institutional transformations for mainstreaming; and engage with various institutions
and stakebolder groups to create novel institutional structures that can respond to multiple challenges of HDL
management and buman-large carnivore coexistence. Success in mainstreaming this coexistence in HDL will
rest on the ability to think and act cooperatively. Such a conservation achievement, if realized, stands to bave
Jar-reaching benefits for people and biodiversity.

Keywords: apex predator, environmental policy, human-wildlife conflict, leverage points, sustainability sci-
ence, transdisciplinary, wildlife management

Incorporacioén de la Coexistencia entre Humanos y Carnivoros Mayores por Medio de la Colaboracion Institucional

Resumen: Un reto importante para las sociedades mundiales es lograr la coexistencia entre los carnivoros
mayores y los bumanos en los paisajes dominados por el hombre (HDL, en inglés). Este reto no puede
enfrentarse adecuadamente con las actuales estrategias sectoriales que se usan en la gobernanza de los HDL
y con una comunidad académica dominada principalmente por sectores disciplinarios. La academia (las
universidades y demds instituciones y organizaciones de investigacion) deberia realizar un papel mds activo
en la aceptacion de los retos sociales que rodean a la conservacion de los carnivoros mayores en los HDL
al facilitar la cooperacion intersectorial para incorporar la coexistencia entre humanos y dichos carnivoros.
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2 Carnivore Conservation

A partir de las lecciones aprendidas en las regiones pobladas por densidades abundantes de carnivoros
mayores en América del Sur, Asia y Europa, sugerimos que la academia deberia aceptar de mejor manera
los principios y métodos de las ciencia de la sustentabilidad y crear espacios institucionales para la imple-
mentacion de curriculos y proyectos; reflexionar sobre las estrategias de investigacion (es decir, disciplinaria,
interdisciplinaria o transdisciplinaria) que aplican y como sus resultados podrian ayudar en fomentar las
transformaciones institucionales para la incorporacion, y participar junto a varias instituciones y grupos de
accionistas para crear estructuras institucionales novedosas que puedan responder a los miiltiples retos del
manejo de los HDL y de la coexistencia entre bumanos y carnivoros mayores. El éxito en la incorporacion
de esta coexistencia en los HDL dependerd de la babilidad para pensar y actuar cooperativamente. Tal
logro de conservacion, si se alcanza, promete tener beneficios de largo alcance para las personas y para la
biodiversidad.

Palabras Clave: conflicto humano-fauna, ciencia de la sustentabilidad, manejo de fauna, politica ambiental,
puntos de ventaja, superdepredador, transdisciplinario
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Introduction

Human-dominated landscapes (HDLs) occur across 75%
of Earth’s terrestrial land surface (Venter et al. 2016).
The conservation of large carnivores in HDLs represents
a prominent societal challenge for 3 key reasons. First,
large carnivores have vital ecological functions, impor-
tant economic impacts, and are associated with a range
of cultural values (Ritchie et al. 2012; Kuijper et al. 2016).
Second, large carnivores commonly have wide-ranging
distributions (comparable to humans) (Sanderson et al.
2002), may kill or injure people and livestock (van Eeden
et al. 2018), and can be the subject of conflicting values,
interests, and management visions (Dickman et al. 2013;
Jacobsen & Linnell 2016; Lute et al. 2018). Third, the con-
servation of large carnivores must be addressed within
the context of several other societal challenges imposed
by global change, including adaptation to climate change,
food and water security, equity of resource management,
increasing demand for land, conserving biodiversity, and
rising human consumption (Fischer et al. 2012; Fazey
et al. 2018).

Given the inherent complexities in achieving coex-
istence between large carnivores and people in HDLs,
approaches to address coexistence need to be main-
streamed. We use the term mainstreaming to refer to the
process of integrating research and management of large
carnivores across all sectoral institutions relevant to HDL
governance (adapted from the “biodiversity mainstream-
ing” of Huntley and Redford 2014). We refer to formal
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and informal institutions as “prescriptions that humans
use to organize all forms of repetitive and structured inter-
actions including those within families, neighborhoods,
markets, firms, sports leagues, churches, private associ-
ations, and governments at all scales” (Ostrom 2005).
To effectively address complex social-environmental is-
sues, such as human-large carnivore coexistence, in-
stitutions should reconsider the social role of large
carnivores and their place in HDLs (Lopez-Bao et al.
2017), rethink their own paradigms, redesign institu-
tional structures to include cross-sectoral partnerships
that support novel and more equitable resource manage-
ment options (e.g., Bodin 2017), and foster the estab-
lishment of new, genuine links between human society
and the environment and large carnivores (Abson et al.
2016).

Central to achieving coexistence between humans and
carnivores is recognition among conservation scientists
of the need to embrace social sciences to better un-
derstand the human dimensions of the conservation of
biodiversity (Madden & McQuinn 2014; Bennett et al.
2017). Recent studies have focused on the importance of
individual, sociocultural, governance, as well as the leg-
islative and collaborative approaches in efforts to achieve
coexistence (Dickman et al. 2013; Madden & McQuinn
2014; Redpath et al. 2017; Hovardas 2018). However,
based on a review of articles indexed by the Web of Sci-
ence (January 2019), we identified that transdisciplinary
approaches are still rare in the large carnivore literature
and other aspects, such as leadership and institutions, are
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Figure 1. Number of scientific articles returned with search terms (y-axis) related to large carnivores (Web of
Science Core Collection 1975-2018, accessed 19 January 2019).

poorly represented relative to other dimensions of large
carnivore research (Fig. 1).

Although it is widely recognized that academia should
have a key role in triggering and guiding societal transfor-
mations toward sustainability (Fischer et al. 2012; Fischer
et al. 2015), traditional disciplinary and interdisciplinary
approaches have limited capacity to address and offer
solutions to socially relevant questions in an increas-
ingly complex and uncertain world (Fazey et al. 2018).
Sustainability science has the potential to help address
the above-mentioned complex social and environmental
challenges because it is a problem- and solution-oriented
field (Kates et al. 2001; Clark 2007). Transdisciplinary
approaches represent the cornerstone of sustainability
science (Lang et al. 2012). Transdisciplinarity results from
the integration of knowledge from science and society
and the coproduction of actionable knowledge to address
real-world problems (Lang et al. 2012).

The consideration of leverage points—a hierarchy of
system levels that have different potentials to leverage
transformational changes in the system (Meadows
1999)—has great relevance in the context of human-
large carnivore coexistence research (Table 1). Such a
systems perspective allows a simultaneous understand-
ing of the system-level mechanisms resulting in a given
situation (i.e., human-large carnivore conflicts), as well
as the human intent that can potentially shape the future
of the system and result in improved outcomes (Abson
et al. 2016; Fischer & Riechers 2019).

Our central goal was to advance human-large carni-
vore coexistence research and practice by arguing that
academia (universities and other research-focused insti-
tutions and organizations) can and should engage in fa-

cilitating and fostering institutional arrangements favor-
able to human-large carnivore coexistence in HDLs. Al-
though we focused on large carnivores, the need to better
align institutions is a common requirement across most
contentious and vexing biodiversity conservation issues
(e.g., conservation of migratory species, invasive species
management).

We sought to provide a brief overview of the con-
ventional institutional approaches to manage large carni-
vores and achieve human-large carnivore coexistence in
HDLs; present real-world examples of the institutional
challenges associated with attempting to mainstream
human-large carnivore coexistence based on 3 case stud-
ies from areas where densities of large carnivores are
substantial; and present key lessons that emerge for aca-
demic institutions wanting to increase their capacity to
foster institutional collaboration and mainstream human-
large carnivore coexistence in HDLs.

Conventional Approaches to Human—Large
Carnivore Coexistence

Conventionally, institutional approaches to the manage-
ment of HDLs have been strictly sectoral: each broad
land use or activity is understood, managed, or imple-
mented according to the different values, strategies, and
paradigms of a specific institution. For example, pro-
duction forests were primarily managed to maximize
the quantity and quality of timber produced (e.g., in
Europe; McGrath et al. 2015). Only recently has forest
biodiversity conservation in these production landscapes
become a priority due to concerns regarding habitat
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loss and increasing numbers of threatened species (e.g.,
in South Asia; Sodhi et al. 2010). Similarly, croplands
and grasslands are managed primarily for farming or
livestock production, while structural components not
directly relevant to agricultural production @.e., trees,
wetlands) were largely neglected by agricultural poli-
cies (e.g., the European Union’s Common Agricultural
Policy; Beaufoy et al. 2015). The approach of academia
to the management of HDLs is also largely sectoral, ei-
ther through teaching and training (e.g., in agronomy,
forestry, biology, wildlife management, ecology, nature
conservation) or implementation of unidisciplinary re-
search programs to understand the various aspects of
HDLs. This sectoral approach to manage and understand
HDLs implies these landscapes or their components (e.g.,
species) are compartmentalized based on their uses, and
management decisions are made by private and public
bodies with different, but not necessarily, compatible and
complementary objectives or shared goals. Conflicts and
mismatches among institutions managing HDLs often ex-
ist because of the differences in priorities and paradigms
underlying their actions and policies (Abson et al. 2016).
A notable case of conflict and lack of genuine collabo-
ration between different sectors is represented by the
tensions among agriculture, forestry, nature conserva-
tion, and urban development sectors in many parts of the
world (Scheele et al. 2018). Furthermore, some institu-
tions operating in HDLs have limited interest in carnivore
conservation or are hostile to carnivore conservation.
This compartmentalized and often conflicted institutional
environment of HDL governance is poorly suited for ef-
fective conservation of biodiversity and maintenance of
HDLs with high natural and cultural values (Hossu et al.
2017).

To illustrate the need for a better understanding of
the underlying institutional factors and mechanisms for
managing human-wildlife coexistence, we examined 3
case studies from HDLs with large carnivore populations
and human-large carnivore conflicts: Romania, India, and
Brazil.

Human-Large Carnivore Conflict in Romania after
a Hunting Ban

In Romania, failure to engage all stakeholders in large car-
nivore management and conservation in HDLs led to re-
active policy decisions and fueled conflict. In 2016, hunt-
ing of brown bears (Ursus arctos) (Romania harbors the
largest number of brown bears in the European Union;
approximately 6000 individuals; Zedrosser et al. 2001)
and other large carnivores (lynx [Lynx lynx], wolf [Ca-
nis lupus)) was banned by the Ministry of Environment
in part because of the weak scientific basis for setting
bear hunting quotas (Popescu et al. 2016), the perceived
influence of certain economic interests in determining

annual quotas (i.e., trophy hunting in the case of bears),
and intense public campaigns seeking a ban on hunting of
protected large carnivores (WWF 2017). Because this pol-
icy change was implemented without due consideration
of other measures to prevent human-large carnivore con-
flict and efficient compensation, some stakeholders re-
sponded by successfully requesting that the government
reinstate hunting. Subsequently, the Romanian Academy
approved the removal of 140 bears and 97 wolves for
public safety and prevention of further conflict (Roma-
nian Academy 2017), which roughly represents 50% of
the previous annual quotas. The Ministry of Environment
(2018) then endorsed a new brown bear conservation
action plan clearing the way for higher quotas.

In parallel and in sharp contrast to the national ap-
proach, at a local scale, the Council of Harghita county,
in collaboration with the Pogany-Havas Association, initi-
ated the Working Group for the Sustainable Management
of the Cultural Landscapes in response to human-bear
conflicts and to embrace a holistic, social-ecological per-
spective on managing the outstanding natural and cul-
tural values of the area’s rural landscapes. To achieve its
goals, the working group was founded by representatives
of every major institution responsible for the manage-
ment of HDLs and large carnivores, including civil so-
ciety, academia, wildlife management, hunting, forestry,
environmental protection, tourism, rural development,
agriculture, and media institutions. The media were al-
lowed access to the working group’s meetings to provide
open, factual information for the general public, and to
raise public awareness of issues related to large carnivore
conservation and management. Although the working
group realized that harmonizing human-large carnivore
coexistence without genuine governmental support and
financial investment would be difficult, it also recognized
that proactive steps to tackle this issue were paramount
for success at the community level.

Carnivore Relocation in India

In India, the world’s second-most populous country,
large carnivores such as tigers (Pantbera tigris), leop-
ards (Panthera pardus), wolves, and bears (brown [Ur-
sus arctos), black [Ursus thibetanus)], and sloth bear
[Melursus ursinus]) continue to share space with an
ever-increasing human population. Religious and cultural
norms have usually been cited as a reason for gener-
ally low levels of human-large carnivore conflict (given
the potential encounter rates). Nevertheless, mitigating
human-large carnivore conflicts is a major concern, es-
pecially given the loss of human lives, as well as loss of
livestock. In most cases, the main strategy of managing
conflicts has been the relocation of so-called problem
individuals from HDLs into regions perceived as more nat-
ural and suitable for large carnivores (Athreya et al. 2011).
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In one well-documented example, leopards were trapped
from a HDL and relocated to a more natural forested
landscape in the mistaken belief that they had strayed
from these forested areas and that nonlethal removal
benefitted both animals and people (Athreya et al. 2011).
This resulted in a spike in human casualties at the site
of the release and in other areas that previously had low
rates of human-large carnivore conflicts (Athreya et al.
2011). Thus, a poorly designed management solution,
which ignored the relevant stakeholders and institutions,
created a new set of tragic problems and challenges for
human-large carnivore coexistence.

In contrast, the coming together of various institu-
tions to educate, sensitize, and preempt the occurrence
of leopard conflicts in one of the world’s most pop-
ulous cities, Mumbai, is an excellent example of in-
terinstitutional cooperation. Leopards in Mumbai’s Sanjay
Gandhi National Park occur amidst the highest human
densities in the world, and conflict has emerged from
time to time (Athreya et al. 2016; Landy et al. 2018).
However, state wildlife authorities, nongovernmental or-
ganizations, researchers, city officials, and the media
worked together with the public to generate aware-
ness, change attitudes, and respond quickly to conflict-
creating situations to change the nature of human-large
carnivore relationships in the city (Bhatia et al. 2013;
Athreya et al. 2016). This initiative, called the Mum-
baikars for SGNP (https://sgnp.maharashtra.gov.in/1221/
Living-with-Leopards), offers a useful template for inter-
sectoral collaboration in managing relationships between
large carnivores and humans, even in the most heavily
HDLs in the world.

Stakeholders in Large Carnivore Recovery in Brazil

Because of the typically vast spatial scales at which
large carnivore populations operate, their conservation
requires mainstreaming of actions into multiple sectors
and consultation with many stakeholders. To illustrate
the variety of actors this necessitates, we include an ex-
ample of a stakeholder analysis for the case of jaguars
(Pantbhera onca) in Brazil (modified from Bredin et al.
2015, 2018).

A stakeholder analysis requires considering those who
influence jaguar conservation, those who are influenced
by jaguar conservation, and those who fall into both
categories. Key stakeholders, in this case, were cattle
ranchers, crop farmers, foresters and forest management
agencies, fishers, tourism operators, hydropower and
mining developers, financial institutions, transport agen-
cies, indigenous people, landless-movement participants,
environmental and animal-welfare groups, and law en-
forcement. Cattle ranchers who are affected by predation
could potentially engage in illegal killing of carnivores.
Crop farmers who use large areas of land are required by
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law to maintain a certain proportion of forest, including
along watercourses. These areas can provide substantial
habitat and corridors for jaguars and their prey. Crop
farmers are also responsible for clearing primary forest,
which provides jaguar habitat. Decisions by foresters and
forestry management agencies directly affect jaguar habi-
tats. Fishers frequently come into contact with jaguars in
the gallery forests that line riverbanks. Tourism operators
may make a living by promoting ecotourism in general
and by promoting jaguar tourism specifically. Activities
of hydropower and mining developers can destroy large
areas of habitat and require road access that opens up
areas of forest for clearing, development, and poaching.
Water management for agriculture is also a driver of habi-
tat change and conflict distribution. Financial institutions
(in Brazil and overseas) finance major development activ-
ities. Transport agencies allow the building of roads that
open up areas for development, fragment habitats, and
can cause substantial mortality through collisions. Indige-
nous people share with jaguars most of the forests jaguars
inhabit. The landless movement represents thousands of
people who seek farmland of their own. Environmental
and animal welfare groups seek to promote wildlife con-
servation and a change in human-animal relationships,
respectively. Law enforcement agencies potentially en-
force jaguar protection laws and forest conservation laws
and prevent cross-border smuggling of jaguar body parts
for the Chinese market. In many parts of the jaguar range
in Central and South America, wildlife law enforcement is
also intrinsically linked with wider security issues related
to organized crime and terrorist groups, in addition to
border security concerns (Bredin et al. 2015).

For each group, it is necessary to consider the public
and professional constituents (i.e., the individual prac-
titioners on the ground), their interest organizations,
their technical agencies, and the government adminis-
trations that regulate them, as well as the diversity of
scales at which they can be placed from local to regional,
to national, to international. Coordinating large carni-
vore recovery automatically requires interacting with all
these stakeholders and sectors to ensure that conflicts
are minimized and that carnivore habitat quality and
connectivity is maintained. To successfully interact with
these, one must understand the underlying values, so-
cial and cultural contexts, economic interests, and tech-
nical, administrative, and political constraints affecting
each.

Lessons for Fostering Human—Large Carnivore
Coexistence in HDLs

Although our 3 case studies differ due to their regional
contexts, together they highlight that a narrow focus
that ignores the diversity of key stakeholders and insti-
tutions involved in HDL management can maintain or


https://sgnp.maharashtra.gov.in/1221/Living-with-Leopards
https://sgnp.maharashtra.gov.in/1221/Living-with-Leopards

Hartel et al.

even amplify human-large carnivore conflict and create
social tensions. These cases also highlight that innovative
institutional partnerships can arise as a reaction to a com-
mon problem (e.g., Romania, India) and that promoting
cross-sectoral collaboration requires the consideration of
deeper system levels (i.e., values and paradigms such as
those highlighted by the Brazilian case). While acknowl-
edging that academia is just one of the several important
sectors relevant to human-large carnivore coexistence
in HDLs, we suggest 3 ways to foster cross-sectoral col-
laborations to mainstream human-large carnivore coex-
istence in HDLs.

Creating Institutional Capacity for Transdisciplinary
Research within Academic Institutions

We see 3 interlinked levels at which academia can
meet the transdisciplinary challenge. First, sustainability
science (to which transdisciplinarity is indispensable)
should be promoted in university curricula, ideally within
specifically created units with specific visions and ob-
jectives (e.g., centers, working groups, or departments).
Although similar initiatives are on the rise (Fischer et al.
2015), such academic institutions are still rare and lack-
ing in many regions of the world where significant large
carnivore populations exist within HDLs. Second, aca-
demic institutions should create an atmosphere con-
ducive to transdisciplinary research. Transdisciplinarity
requires genuine engagement with nonacademic actors,
and this typically requires constant preparation and pres-
ence to monitor the process of engagement. Unplanned
emergencies that require a reactive and quick mobiliza-
tion of the researcher (emotional, physical, and intellec-
tual) can be common, especially in conflict-laden insti-
tutional, social, and environmental contexts. Examples
of such activities are mass media interventions to clarify
various aspects of human-large carnivore coexistence,
meeting the demands of stakeholders and society, and
conflict resolution. Third, incentives and reward systems
should be developed for scientists implementing trans-
disciplinary work. Research incentives and quality indi-
cators for researchers should account for the obstacles
and challenges imposed by the real-world complexities
of transdisciplinary research so that their dedication and
efforts to advance sustainability are fully recognized by
academia (Sharachchandra & Norgaard 2005). Narrow
measures of researcher impact (e.g., number of articles
published in high-impact journals) should be relaxed and
complemented with other indicators, such as number
and quality of workshops, policy briefs, policy seminars,
and other types of community engagement.

Considering Research Approaches and System Leverage
Points to Assess the Significance of Research Results

When setting research goals to advance human-large car-
nivore coexistence in HDLs, we suggest reflecting on 2

interlinked realms. First, decide on the research approach
(i.e., disciplinary, interdisciplinary, or transdisciplinary)
to be used to address human-large carnivore coexistence
(Fig. 2). Second, consider a systems perspective for how
research results could leverage change toward harmoniz-
ing human-large carnivore coexistence (Fig. 2 & Table 1).

Disciplinary and interdisciplinary approaches can pro-
vide important knowledge for understanding several as-
pects and challenges of human-large carnivore coexis-
tence (column 1 in Fig. 2), but they may have limited
power to leverage the deeper system changes needed to
mainstream coexistence (column 4 in Fig. 2 & Table 1).
For example, the disciplines of ecology, geography, and
statistical modeling can yield robust results on the popu-
lation dynamics of large carnivores (Popescu et al. 2016),
but these results may be perceived with skepticism by
other sectors (e.g., wildlife management, as happened
in Romania; T.H. & L.R., personal observation). Further-
more, social sciences can improve understanding of the
various types of stakeholders, their interests and values,
and the relationships between them (e.g., Jacobsen &
Linnell 2016; Brazilian case study). However, on their
own, these research approaches and results have limited
power to leverage mechanisms that may ultimately bring
stakeholders together to form a common vision (deep
leverage points) (Fig. 2 & Table 1). Transdisciplinary ap-
proaches can complement the limitations of disciplinary
approaches because they are built on strong cooperation
with real-world nonacademic actors in codesigning the
research project, coproducing knowledge, and cocreat-
ing solutions (Fig. 2). By incorporating the intent (i.e.,
norms, values, and goals embodied in the system and
the paradigms underpinning them (Abson et al. 2016)
(Table 1), transdisciplinary approaches can address deep
leverage points that, although they require more time to
provide tangible change, offer robust grounds for sus-
tainability transformations and their long-term viability.
For example, participatory scenario planning can incor-
porate diverse quantitative and qualitative information
and different perspectives, values, and goals into the
decision-making process in a systemic way (Peterson
etal. 2003). Coproduced scenarios can represent a shared
understanding and provide a common base for discus-
sions and negotiations about the future of carnivores in
HDLs (Hovardas 2018). Participatory scenario planning
can therefore simultaneously address several system lev-
els, including deep and shallow leverage points (Table 1
& Fig. 2), and thus can advance human-large carnivore
coexistence in HDLs.

Being Present in or Contributing to Development of
Cross-Sectoral Collaborative Institutional Structures

There is value in collaborative-governance structures for
addressing regional and local challenges of human-large
carnivore coexistence (Redpath et al. 2017) and for
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Figure 2. Schematic representation of the research targets, research approaches, possible outcomes, and leverage
levels for advancing buman-large carnivore coexistence in buman-dominated landscapes (HDLs).

managing protected areas (Rozylowicz et al. 2017). Re-
search institutions are typically partners in such initia-
tives, either as consultants or for implementing specific
research objectives. Novel institutions can emerge from
the initiatives of one or more institutions. Academia does
not always have a direct and facilitative role in their
formation, but it can contribute to their functioning
through training, knowledge sharing, critical thinking
and analysis, and innovation and monitoring (e.g., Nita
et al. 2016; Rozylowicz et al. 2017). One form of cross-
sectoral governance structure that represents a promising
way to address human-large carnivore coexistence is the
community of practice (CofP) (Watkins et al. 2018). The
CofP represents structured interaction spaces for repre-
sentatives of different stakeholders and sectors to facili-
tate knowledge flow, learning, and sharing of skills and
experiences and ultimately to come to innovative solu-
tions for complex societal problems (Wenger-Trayner &
Wenger-Trayner 2015). As shown by the Romanian and
Indian study cases, CofP-like governance structures can
emerge in response to the limited capacity or desire of
government to address local and regional issues related
to the management of large human-large carnivore con-
flicts. The emergence of novel institutional structures to
facilitate human-large carnivore coexistence have been
reported, for example, from Norway, Sweden, Finland,
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and the United States (Kretser et al. 2014; Redpath et al.
2017). Several community initiatives to facilitate human-
large carnivore coexistence could represent “seeds of a
good Anthropocene” (Bennett et al. 2016).

A prominent example of this is the Get Bear Smart So-
ciety, which brings together success stories related to the
coexistence of humans and bears across North America,
which could represent sources of inspiration for other re-
gions (http://www.bearsmart.com/managing-communi-
ties/success-stories/). Within the European Union, the
European Commission established in 2014 the EU Plat-
form on Coexistence between People and Large Car-
nivores, which aims, among others things, to identify
good practices in the management of large carnivores
in Europe. Hovardas and Marsden (2018) highlight 10
good-practice cases within the platform. They included
awareness raising, innovative financing, and involving
stakeholders in monitoring and bridging various stake-
holder groups. Although the formation and functioning
of such cross-sectoral platforms are not free of conflicts
and challenges (Redpath et al. 2017), they represent opti-
mistic examples of multiple sectors embracing a common
problem and engaging in commonly shared solutions
and therefore engages deep leverage realms (Table 1)
in the search for sustainable solutions to human-bear
coexistence.
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Conclusions

There is an urgent need to align key stakeholders and
sectors responsible for HDLs and large carnivore manage-
ment, so that human-large carnivore coexistence can be
mainstreamed. Spatial planning (e.g., the establishment
of protected areas, buffer zones, and ecological corridors,
i.e., “shallow leverage realms”; Table 1) is a powerful
tool for safeguarding biodiversity worldwide. However,
safeguarding large carnivores in HDLs generally requires
consideration of land within and outside protected areas.
Such mainstreaming is a major challenge for institutions
and society, and we argue that academia needs to take a
more proactive, ambitious role in efforts to mainstream
human-large carnivore coexistence in HDLs (.e.,
addressing “deep leverages,” Table 1). Urgent steps are
needed to embrace the principles and methods of sustain-
ability sciences and create institutional spaces for the im-
plementation of transdisciplinary projects; to determine
the research approaches needed and how research can
leverage institutional transformations for mainstreaming
human-large carnivore coexistence in HDLs; and to
engage with various institutions and stakeholder groups
for create novel institutional structures that can respond
to the multiple challenges of human-large carnivore
coexistence. Realizing complex conservation goals,
such as human-large carnivore coexistence, will have
far-reaching benefits for people and biodiversity alike.

Acknowledgments

The work of T.H. is a contribution to the project SusTain-
ing AgriCultural ChAnge through Ecological Engineer-
ing and Optimal Use of Natural Resources (STACCATO),
which is supported by a grant of the Romanian National
Authority for Scientific Research and Innovation (CCCDI-
UEFISCDI) (project code ERA-FACCE-STACCATO-3) and
to the STAR UBB fellowship of the Babes-Bolyai Univer-
sity. The contributions of ].D.C.L. were funded by the Re-
search Council of Norway (grants 201458 and 251112).
The contribution of A.T.V. was supported in part by the
Wellcome Trust and DBT India Alliance Fellowship (grant
number IA/CPHI/15/1/502028). L.R. was supported by a
grant (PN-III-P4-ID-PCE-2016-0483) from the Romanian
National Authority for Scientific Research.

Literature Cited

Abson DJ, et al. 2016. Leverage points for sustainability transformation.
Ambio 46:30-39.

Athreya V, Linnell JDC, Ghosal S, Odden M. 2016. Case study of 5
large carnivores in human-dominated landscapes of India. Pages
132-135 in Aguirre A, Sukumar R, editors. Tropical conservation:
perspectives on local and global priorities. Oxford University Press,
New York.

Athreya V, Odden M, Linnell JD, Karanth KU. 2011. Translocation as
a tool for mitigating conflict with leopards in human-dominated
landscapes of India. Conservation Biology 25:133-141.

Beaufoy G, et al. 2015. Europe’s wood-pastures: condemned to a slow
death by the CAP? A test case for EU agriculture and biodiversity pol-
icy. European Commission, Environment, Brussels. Available from
http://ec.europa.eu/environment/nature/natura2000/platform/
events/237_wood_pastures_policy_seminar_en.htm (accessed 14
May 2019).

Bennett EM, et al. 2016. Bright spots: seeds of a good Anthropocene.
Frontiers in Ecology and Environment 14:441-448.

Bennett NJ, et al. 2017. Conservation social science: understanding and
integrating human dimensions to improve conservation. Biological
Conservation 205:93-108.

Bhatia S, Athreya V, Grenyer R, Macdonald DW. 2013. Understanding
the role of representations of human-leopard conflict in Mumbai
through media-content analysis. Conservation Biology 27:588-594.

Bodin O. 2017. Collaborative environmental governance: achieving
collective action in social-ecological systems. Science 357. https://
doi.org/10.1126/science.aan1114.

Bredin YK, Lescureux N, Linnell JDC. 2018. Local perceptions of jaguar
conservation and environmental justice in Goids, Matto Grosso
and Roraima states (Brazil). Global Ecology and Conservation 13.
https://doi.org/10.1016/j.gecco.2017.€00369.

Bredin YK, Linnell JDC, Silveira L, Torres NM, Jacomo AA, Swenson
JE. 2015. Institutional stakeholders’ views on jaguar conservation
issues in central Brazil. Global Ecology and Conservation 3:814-
823.

Clark WC. 2007. Sustainability science: a room of its own. Proceedings
of the National Academy of Sciences 104:1737-1738.

Dickman A, Marchini S, Manfredo M. 2013. The human dimension in
addressing conflict with large carnivores. Pages 110-126 in Mack-
donald DW, Willis KJ, editors. Key topics in conservation biology.
John Wiley & Sons, West Sussex, United Kingdom.

Fazey 1, et al. 2018. Transformation in a changing climate: a research
agenda. Climate and Development 10:197-217.

Fischer J, Dyball R, Fazey I, Gross C, Dovers S, Ehrlich P, Brulle RJ,
Christensen C, Borden RJ. 2012. Human behaviour and sustainabil-
ity. Frontiers in Ecology and Environment 10:153-160.

Fischer J, et al. 2015. Advancing sustainability through mainstreaming a
social-ecological systems perspective. Current Opinion in Environ-
mental Sustainability 14:144-149.

Fischer J, Riechers M. 2019. A leverage points perspective on sustain-
ability. People and Nature 1:115-120.

Hossu CA, Ioja C, Nita MR, Hartel T, Badiu DL, Hersperger AM. 2017.
Need for a cross-sector approach in protected area management.
Land Use Policy 69:586-597.

Hovardas T, editor. 2018. Large carnivore conservation and manage-
ment: human dimensions. Earthscan, London/Routledge, New York.

Hovardas T, Marsden K. 2018. Good practice in large carnivore con-
servation and management—insights from the EU platform on
coexistence between people and large carnivores. Pages 314-
337 in Hovardas T, editor. Large carnivore conservation and
management: human dimensions. Earthscan, London/Routledge,
New York.

Huntley B, Redford K. 2014. Mainstreaming biodiversity in practice: a
STAP advisory document. Global Environment Facility, Washington
D.C.

Jacobsen KS, Linnell JDC. 2016. Perceptions of environmental jus-
tice and the conflict surrounding large carnivore management in
Norway—implications for conflict management. Biological Conser-
vation 203:197-206.

Kates RW, et al. 2001. Environment and development: sustainability
science. Science 292:641-642.

Kretser HE, Glennon M]J, Smith Z. 2014. NGOs enhance state wildlife
agencies’ capacity to meet public trust doctrine obligations. Human
Dimensions of Wildlife 19:437-447.

Conservation Biology
Volume 00, No. 0, 2019


http://ec.europa.eu/environment/nature/natura2000/platform/events/237_wood_pastures_policy_seminar_en.htm
http://ec.europa.eu/environment/nature/natura2000/platform/events/237_wood_pastures_policy_seminar_en.htm
https://doi.org/10.1126/science.aan1114
https://doi.org/10.1126/science.aan1114
https://doi.org/10.1016/j.gecco.2017.e00369

10

Kuijper DPJ, Sahlén E, Elmhagen B, Chamaillé-Jammes S, Sand H,
Lone K, Cromsigt JPGM. 2016. Paws without claws? Ecological ef-
fects of large carnivores in anthropogenic landscapes. Proceedings
of the Royal Society B: Biological Sciences 283. https://doi.org/
10.1098/rspb.2016.1625.

Landy F, Rodary E, Calas B. 2018. Why did leopards kill humans in
Mumbai but not in Nairobi? Pages 157-179 in Landy F, editor.
Wildlife management in and around urban national parks. From
urban national parks to natured cities in the Global South: the quest
for naturbanity. Springer, Singapore.

Lang DJ, Wiek A, Brgmann M, Moll P, Swilling M, Thomas CJ. 2012.
Transdisciplinary research in sustainability science: practice, princi-
ples, and challenges. Sustainability Science 7:25-43.

Lopez-Bao JV, Bruskotter J, Chapron G. 2017. Finding space for large
carnivores. Nature Ecology & Evolution 1. https://doi.org/10.1038/
$41559-017-0140.

Lute ML, Carter NH, Lopez-Bao JV, Linnell JDC. 2018. Conservation
professionals agree on challenges to coexisting with large carnivores
but not on solutions. Biological Conservation 218:223-232.

Madden F, McQuinn B. 2014. Conservation’s blind spot: the case of
conflict transformation in wildlife conservation. Biological Conser-
vation 178:97-106.

McGrath MJ, et al. 2015. Reconstructing European forest management
from 1600 to 2010. Biogeosciences 12:4291-4316.

Meadows D. 1999. Leverage points: places to intervene in a sys-
tem. Available from http://donellameadows.org/archives/leverage-
points-places-to-intervene-in-a-system/ (accessed May 2019).

Ministry of Environment. 2018. Ministry order 625/28.06.2018 for the
approval of Brown Bear Conservation Action Plan for Romania. Mon-
itorul Oficial 549/2018, Bucharest.

Nita A, Rozylowicz L, Manolache S, Ciocanea CM, Miu IV, Popescu
VD. 2016. Collaboration networks in applied conservation
projects across Europe. PLOS ONE 11 (e0164503) https://doi.org/
10.1371/journal.pone.0164503.

Ostrom E. 2005. Understanding institutional diversity. Princeton Uni-
versity Press, Princeton.

Peterson GD, Cumming GS, Carpenter SR. 2003. Scenario planning: a
tool for conservation in an uncertain world. Conservation Biology
17:358-3060.

Popescu V, Artelle KA, Pop MI, Manolache S, Rozylowicz L. 2016. As-
sessing the biological realism of wildlife population estimates in
data-poor systems. Journal of Applied Ecology 53:1248-1259.

Redpath SM, et al. 2017. Don’t forget to look down—collaborative
approaches to predator conservation. Biological Reviews 92:2157-
2163.

Conservation Biology
Volume 00, No. 0, 2019

Carnivore Conservation

Ritchie EG, Elmhagen B, Glen AS, Letnic M, Ludwig G, McDonald RA.
2012. Ecosystem restoration with teeth: what role for predators?
Trends in Ecology & Evolution 27:265-271.

Romanian Academy. 2017. Press release on the approval of dero-
gations for bear and wolf in the interests of public health and
safety. Commission for the Protection of Natural Monuments.
Available from https://tinyurl.com/y4flwc6n (accessed May 2019)
[in Romanian].

Rozylowicz L, Nita A, Manolache S, Ciocanea CM, Popescu VD.
2017. Recipe for success: a network perspective of partnership
in nature conservation. Journal for Nature Conservation 38:21-
29.

Sanderson EW, Redford KH, Vedder A, Ward SE, Coppolillo PB. 2002.
A conceptual model for conservation planning based on land-
scape species requirements. Landscape and Urban Planning 58:
41-506.

Scheele BC, Legge S, Armstrong DP, Copley P, Robinson N, Southwell
D, Westgate MJ, Lindenmayer DB. 2018. How to improve threatened
species management: an Australian perspective. Journal of Environ-
mental Management 223:668-675.

Sharachchandra L, Norgaard RB. 2005. Practicing interdisciplinarity.
BioScience 55:967-975.

Sodhi NS, Koh LP, Clements R, Wanger TC, Hill JK, Hamer KC, Clough
Y, Tscharntke T, Posa MRC, Lee TM. 2010. Conserving Southeast
Asian forest biodiversity in human-modified landscapes. Biological
Conservation 143:2375-2384.

van Eeden LM, et al. 2018. Carnivore conservation needs evidence-
based livestock protection. PLoS Biology 16. https://doi.org/10.
1371/journal.pbio.2005577.

Venter O, et al. 2016. Sixteen years of change in the global terrestrial
human footprint and implications for biodiversity conservation. Na-
ture Communication 7. https://doi.org/10.1038/ncomms12558.

Watkins C, Zavaleta J, Wilson S, Francisco S. 2018. Developing an
interdisciplinary and cross-sectoral community of practice in the
domain of forests and livelihoods. Conservation Biology 32:60-
71.

Wenger-Trayner E, Wenger-Trayner B. 2015. Communities of prac-
tice: a brief overview of the concept and its uses. Wenger-
Trayner, California. Available from http://wenger-trayner.com/
introduction-to-communities-of-practice (accessed June 2019).

WWEF (World Wildlife Fund). 2017. Ursul brun. WWF Romania,
Bucharest. Available from https://tinyurl.com/y8ytr7qv (accessed
May 2019) [in Romanian].

Zedrosser A, Dahle B, Swenson JE, Gerstl N. 2001. Status and manage-
ment of the brown bear in Europe. Ursus 12:9-20.


https://doi.org/10.1098/rspb.2016.1625
https://doi.org/10.1098/rspb.2016.1625
https://doi.org/10.1038/s41559-017-0140
https://doi.org/10.1038/s41559-017-0140
http://donellameadows.org/archives/leverage-points-places-to-intervene-in-a-system/
http://donellameadows.org/archives/leverage-points-places-to-intervene-in-a-system/
https://doi.org/10.1371/journal.pone.0164503
https://doi.org/10.1371/journal.pone.0164503
https://tinyurl.com/y4flwc6n
https://doi.org/10.1371/journal.pbio.2005577
https://doi.org/10.1371/journal.pbio.2005577
https://doi.org/10.1038/ncomms12558
http://wenger-trayner.com/introduction-to-communities-of-practice
http://wenger-trayner.com/introduction-to-communities-of-practice
https://tinyurl.com/y8ytr7qv

