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ABSTRACT. Inclusive conservation approaches that effectively conserve biodiversity while improving human well-being are gaining
traction in the face of the sixth mass extinction of biodiversity. Despite much theorization on the governance of inclusive conservation,
empirical research on its practical implementation is urgently needed. Here, using a correlation network analysis and drawing on
empirical results from 263 sites described on the web platform of the PANORAMA initiative (IUCN), we inductively identified global
clusters of conservation outcomes in protected and conserved areas. These clusters represent five conservation foci or archetypes,
namely (i) community-based conservation, (ii) sustainable management, (iii) conflict resolution, (iv) multi-level and co-governance,
and (v) environmental protection and nature’s contribution to people. Our empirical approach further revealed that some dimensions
of inclusive conservation are crucial as leverage points to manage protected areas related to these clusters successfully, namely
improvements in the socio-cultural context and social cohesion, enhancing the status and participation of youth, women, and minorities,
improved human health, empowerment of local communities, or reestablishment of dialogue and trust. We highlight inclusive
interventions such as education and capacity building, development of alliances and partnerships, and enabling sustainable livelihoods,
or governance arrangements led by Indigenous peoples and local communities or private actors, as levers to promote positive
transformations in the social-ecological systems of protected areas. We argue that although some of the leverage points we identified
are less targeted in current protected area management, they can represent powerful areas of intervention to enhance social and
ecological outcomes in protected areas.

Key Words: community-based conservation; conservation archetypes; conservation outcomes; correlation network analysis; protected area
management; social-ecological systems; social impacts; transformative change

INTRODUCTION
The current global network of protected areas is the most
ambitious management strategy to conserve biodiversity (Watson
et al. 2014). Yet, the persistent loss of species, ecosystems, and
genetic diversity is still a major global threat driven, among other
factors, by the inter-connected effects of land degradation,
climate change, excessive human consumption, and anthropogenic
pressures within and outside protected areas (Geldmann et al.
2019, IPBES 2019). Compelling collective actions are urgently
needed for this decade to halt biodiversity loss, promote climate
change adaptation and mitigation, and reduce poverty, requiring
multi-sectoral and coordinated initiatives (Xu et al. 2021). Such
action needs to include new and legally binding policy responses
and standards for making voluntary commitments (Kok et al.
2018) and more resources for biodiversity conservation within
protected areas (Silva et al. 2021). It also requires new scientific
approaches for integrating a wide diversity of Indigenous, local,
and scientific knowledge types and effective engagement of
multiple stakeholders in the implementation of biodiversity
targets (Tengö et al. 2014, Hill et al. 2020, 2021).  

Inclusive conservation approaches are currently discussed to
identify, assess, and manage a plurality of perspectives and values
associated with protected area management that may not always

be compatible (Mace 2014, Tallis and Lubchenco 2014). There is
increasing evidence that protected area management
interventions are more effective at achieving both conservation
and socioeconomic outcomes when integrating the perspectives
of local people and diverse stakeholder groups (Oldekop et al.
2016, Zafra-Calvo et al. 2019). For instance, a multi-actor
approach can help to empower local people, reduce economic
inequalities, and maintain cultural values and local livelihoods
while preserving ecological outcomes (McKinnon et al. 2016,
Oldekop et al. 2016, Di Franco et al. 2020). Inclusive approaches
to conservation are increasingly taken up in global policy
discourses around sustainable development and biodiversity
targets.  

The Kunming-Montreal Global Biodiversity Framework (GBF;
CBD 2022) highlights the importance of considering Indigenous
and local knowledge and integrating equity and justice
considerations within conservation targets. Article 7 (section C)
calls for a whole-of-society approach, urging for more robust
representation, participation, and inclusion of actors beyond
national governments, such as Indigenous Peoples and Local
Communities, women’s and youth groups, scientists, citizens at
large, or other stakeholders (CBD 2022). Discussions on
increasing social inclusivity in societal values and visions are also
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carried out in fields such as environmental planning (Zafra-Calvo
et al. 2020) and knowledge co-production for sustainability
transformation (Norström et al. 2020).  

Despite the current momentum for more inclusivity in
conservation science, policy, and practice, little is known about
the operationalization of inclusive conservation approaches in
protected area management. Some features of inclusive
conservation have long been introduced into conservation
practice, such as co-management and community-based
conservation (Berkes 2007, Brooks et al. 2013), or Indigenous and
Community Conserved Areas (ICCAs; Farvar et al. 2018).
However, the practical implementation of inclusive conservation
approaches in protected area management and planning remains
understudied (Raymond et al. 2022).  

Despite multiple benefits, inclusive conservation presents various
tensions and challenges, such as whether and how to combine
values across different scales; how to surface and manage issues
of consensus and dissensus; and how to build trust and
partnerships between actors who live in and outside of protected
areas. Such emerging tensions should first be acknowledged, then
softened and sometimes reframed to find effective pathways for
nature conservation, equity, and well-being (Raymond et al.
2022). Inclusive conservation has also been criticized from
political ecology perspectives as its intrinsic search for consensus
might jeopardize values and knowledge of historically
underrepresented groups of society (Matulis and Moyer 2017).
Protected areas are diverse in many aspects, such as IUCN
protected area categories I-VI, governance, or biogeographical
and socioeconomic contexts, and thus face different challenges
and opportunities. This highlights the need for interlinked
context-based and multi-scale approaches to address the extent
to which participation, equity, and inclusion can effectively be
implemented in conservation strategies (Oteros-Rozas et al. 2015,
Palomo et al. 2017, López-Rodríguez et al. 2020)  

Meadows (1997) created the leverage points concept by
introducing a hierarchy of places to intervene to transform
systems. She distinguished between shallow and deep leverage
points along a gradient depending on their capacity to transform
the systems. Recent research clusters these initial leverage points
in four realms of Material, Feedbacks, Design, and Intent,
following an increasing transformative capacity (Abson et al.
2017, Fischer and Riechers 2019). These works have identified
leverage points in social-ecological systems to drive
transformative change toward sustainability and how they are
derived from theory or perceived in practice (Abson et al. 2017,
Fischer and Riechers 2019, Chan et al. 2020). They include values
in action, visions of a good life, education and inequalities, and
technology and innovation. Recent research in transformative
change and nature-based solutions has identified human-nature
values, diverse knowledge types, and participation as critical for
enabling sustainable pathways in mountainous social-ecological
systems (Palomo et al. 2021). In addition to the leverage points
concept, levers have been conceptualized as the means of realizing
these changes, such as governance approaches and interventions
(Chan et al. 2020). Inclusive conservation has indeed been
identified as a separate leverage point by Chan et al. (2020), which
includes creating spaces for diverse actors to become part of
conservation initiatives (Gould et al. 2018, Zafra-Calvo et al.

2020) and large-scale involvement of Indigenous People and
Local Communities (IPLCs) in governance and management of
protected areas (Naidoo et al. 2019, Hill et al. 2020). However,
the different leverage points and levers of inclusive conservation
in protected areas have not yet been identified nor analyzed. In
addition, recent calls for operationalizing transformative change
to reverse unsustainable trajectories urge for more research
combining empirical and theoretical frameworks to understand
the dynamics of complex social-ecological systems (Riechers et
al. 2022). We take these assumptions up and ask what dimensions
of inclusive conservation can leverage conservation outcomes and
transform the social-ecological system in protected areas.  

Our research is guided by the following objectives: (1) to identify
and cluster successful and recurrent patterns of conservation
outcomes globally; and (2) to analyze how dimensions of inclusive
conservation underpin these clusters as leverage points and levers.

METHODS
Our analysis is based on a correlation network analysis of
conservation outcomes characterizing case studies from the
PANORAMA web platform. PANORAMA is a learning and
knowledge initiative based on case studies of replicable success
stories—solutions—in conservation and sustainable development.
It is managed by the International Union for Conservation of
Nature (IUCN) and other partners and built on theories of
resilience and peer learning (Mattsson et al. 2019). PANORAMA
aims to support the replication of successful approaches by
fostering knowledge uptake enabling cross-sectoral learning and
inspiration. Such initiatives are submitted by practitioners and
conservation professionals around the globe who identify
different building blocks, namely key components or
interventions critical to the successful implementation of their
initiative. Building blocks, in theory, can be recombined and
replicated in other contexts by other practitioners. Independent
experts review solutions before being published in the database.
By “solutions” we refer to initiatives and interventions described
in the PANORAMA case studies. In Figure 1 we show the key
methodological steps conducted in this approach. In Table 1 we
provide definitions of specific concepts used in the current
approach.

Preparatory work
Data filtering: We filtered all “full solutions,” which include a
complete description of the solution applied (e.g., region,
ecosystems, addressed challenges), the process of applying it
(especially its intervention types), as well as its benefits and
beneficiaries. We included solutions published prior to 5 February
2021. We excluded “snapshot solutions,” which capture only a
short description. Additionally, a quality check was performed to
exclude solutions with missing data, resulting in 263 solutions
analyzed (Fig. 2). This study includes solutions relating to
protected areas and conserved areas defined by IUCN (IUCN-
WCPA 2019).  

Dataset preparation: We first built a dataset characterizing the
presence or absence data (1, 0, respectively) of the following
dimensions of protected areas and related initiatives from the
PANORAMA database: (i) management features and
interventions such as governance type and categories of solution
interventions (building blocks); (ii) solution benefits and
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 Fig. 1. Key methodological steps conducted in this approach.
 

beneficiaries (conservation outcomes); and (iii) biogeographical
context, i.e., ecosystem type and region. If  two different
interventions belonging to the same category occurred, the solution
was assigned with a “2” and so on, highlighting the increasing
importance of that intervention category in the given solution
(DeVellis and Thorpe 2021).  

Quantitative content analysis: Some solution dimensions, such as (i)
protected area governance type, the scale of management, solution
intervention, or biogeographical context, are characterized with pre-
defined categories (i.e., tags) in the PANORAMA platform.
However, some dimensions such as (ii) solution beneficiaries or
benefits are not represented by pre-defined categories because only
text descriptions are provided. We performed a quantitative content
analysis (Hsieh and Shannon 2005, Rana et al. 2020) to develop a
set of benefit and beneficiaries’ dimensions reported in the whole
set of solutions. We applied both deductive and inductive reasoning
to identify beneficiaries’ categories and benefits (Rubin and Babbie
2016). As a first step for facilitating the identification of benefits, we
deductively developed a basic typology (e.g., if  a challenge was
“Lack of technical capacity” and a corresponding impact was
“Development of technical capacity,” we include this as a benefit).
We added to this typology inductively by including other reported
benefits not considered in the initial set. Only those solutions
reporting one or more benefits or beneficiaries were considered.  

To facilitate subsequent analyses, the benefits were categorized into
broader groups, i.e., ecological, economic, social, political, and legal,
or climate change-related). The coding work for the 263 solutions

was divided between five different coders. In the first round, we
collectively identified 124 categories of benefits and beneficiaries.
To avoid potential biases caused by inter-coder variability and
improve consistency, every group of solutions assigned initially
to a first coder was double-checked by a second coder, and the
inconsistencies were discussed and removed. One final single
coder checked all solutions and codes in a third round to ensure
consistency in categorization of benefits/beneficiaries. After
removing duplicate categories, we arrived at a final number of 68
categories of benefits and 24 for beneficiaries for a total of 92
conservation outcomes.

Correlation network analysis of benefits and beneficiaries:
conservation outcomes and identification of leverage points
Adjacency matrix: To address our first objective of identifying
recurrent patterns—clusters—of positively linked conservation
outcomes—beneficiaries and benefits—(Step 1, Fig.1), we built
a correlation matrix (Spearman) based on conservation outcomes
using the sample of 263 solutions. Subsequently, the correlation
matrix was transformed to an adjacency matrix. As we aimed to
identify successful patterns of protected area management, and
for clarity, simplicity and further interpretation of results and
clusters, only significant and positive correlations (p < 0.05)
between conservation outcomes were kept. Following this
approach, every positive and significant correlation coefficient
was considered as one positive link between pairs of conservation
outcomes and therefore assigned a “1” through the adjacency
matrix transformation, while non-significant values were set to
zero. The resulting matrix was unweighted and showed the
presence and absence of positive connections (Table A1). In
practical terms, a significant positive correlation between two
conservation outcomes implies that when one outcome is
positively affected, the other is expected to be positively affected,
e.g., when women are positively affected by conservation
interventions, children will be as well (Table A1).  

Centrality measures: This analysis was done to identify central
roles of conservation outcomes, namely leverage points (Step 2,
Fig. 1). We define leverage points of successful protected area
management as the intervention points that positively influence
social-ecological systems (Table 1). We employed the Software
Cytoscape 2.2, and we ran the plug-in aMatReader (Settle et al.
2018) to import the adjacency matrix. Then we ran the plug-in
Centiscape 2.2. (Scardoni et al. 2015) to characterize the role of
nodes (here benefits and beneficiaries: conservation outcomes)
within the network based on centrality measures such as (i) the
number of connections (here significant and positive correlations)
leading to a conservation outcome, i.e., degree centrality (DC);
(ii) the capacity of a node to connect several sub-networks or
highly connected groups of conservation outcomes, i.e.,
betweenness centrality (BC); and (iii) the degree of influence of
a node in the network, i.e., eigenvector centrality (EC), which
reports about how well connected a node is to other well-
connected nodes (see Negre et al. 2018 for further details).  

For example, conservation outcomes with a high degree centrality
(Fig. 3a) will be connected to many other conservation outcomes
and, therefore, would play a role as leverage point either within a
sub-network or the whole network characterizing protected areas
(Golbeck 2015); we specifically called them Hub-Connectors (C).
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 Table 1. Definitions of specific concepts used in the current approach.
 
Concept Definition

Dimensions of inclusive conservation Factors, outcomes, or processes that represent or enable the social inclusion of diverse values and visions
for nature to enhance conservation in protected areas and provide multiple well-being benefits for people
and nature.

Leverage points of successful protected area
management

Intervention points that fundamentally influence positively social-ecological systems through protected
area management. They represent beneficiaries and benefits to be targeted because of their positive
association and influence on other conservation outcomes. Methodologically, here leverage points are
identified by correlation network analysis and represent benefits and beneficiaries with high values for
centrality measures.

Levers of successful protected
area management

Key interventions, including governance approaches, that drive transformative changes in protected
areas by activating leverage points.

Beneficiaries Social groups, sectors, or collectives positively affected by the implementation of protected area
interventions and initiatives.

Benefits Protected area social, economic, ecological, political, legal, and climate change parameters that are
positively affected by the implementation of the protected area solutions

Conservation outcomes Both beneficiaries and benefits that are positively associated with implementing protected area solutions.
Methodologically, they are the nodes of the correlation network analysis employed in this study.

Dimensions of protected areas and related
solutions

All parameters, processes or outcomes characterizing protected areas and related solutions, e.g.,
conservation outcomes, management features, and interventions or biogeographic-context parameters.

Clusters of conservation outcomes: Conservation
foci or archetypes

Highly positively correlated parameters in high-dimensional data set of conservation outcomes, i.e.,
solution beneficiaries and benefits. Methodologically, these clusters are identified with a modularity
analysis within a correlation network analysis.

Links between conservation outcomes Significant positive correlation between conservation outcomes (assigned value of 1). They are usually
referring as “edges” in correlation network analysis.

Conservation outcomes with high betweenness centrality (Fig.
3b) will be critical for connecting several sub-networks or clusters
and acting as a bridge-like connector between two parts of a
network (Lu and Zhang 2013). We called them Bridgers (B).
Finally, conservation outcomes with high eigenvector centrality
(Fig. 3c) will be connected to other well-connected conservation
outcomes, acting as Influencers (I). Dimensions with a low degree,
betweenness and eigenvector (Fig. 3c) will have a Peripheral (P)
role within the network or sub-networks. We selected conservation
outcomes highly relevant within the network of benefits and
beneficiaries, i.e., we specifically focused on values of degree,
betweenness, and eigenvector equal or higher than the third
quartile lower limit from the whole range. These conservation
outcomes will refer to benefits and beneficiaries highly connected
and therefore acting as leverage points for protected areas
management. We also assigned a high peripheral role to those
conservation outcomes ranking within the lowest quartile for all
the metrics employed.  

Modularity: Modularity measures the strength of division of a
network into clusters of densely connected nodes, e.g., species,
social groups, people, or parameters. To assess the degree of
modularity and the number of clusters within the correlation
network of conservation outcomes, we used the igraph package
(Csardi and Nepusz 2006) with R software (R Core Team 2021).
Specifically, we used the function Module Louvain. This function
is based on a hierarchical approach and implements a multi-level
modularity optimization algorithm for finding community
structure. Modularity is usually measured on a scale value
between -1 (non-modular clustering) and 1 (fully modular
clustering; Blondel et al. 2008). Based on the conservation
outcomes contained in every cluster, we named and described the
clusters accordingly, representing distinct conservation foci.

Linking clusters of conservation outcomes to management
features and interventions and the bio-geographic context (levers)
We define levers of successful protected area management as key
interventions, including governance approaches that drive
transformative changes in protected areas by activating these
leverage points. To address Step 3 (Fig. 1), we first selected the
leverage points within clusters, i.e., conservation outcomes
ranking above the third quartile for at least one centrality measure
(degree, betweenness, or eigenvector). Because our focus was to
identify successful associations and pathways, we, therefore,
assessed to what extent (frequency) they were positively related
(based on positive and significant bivariate Spearman rank
correlations, p < 0.05) to governance types and solution
interventions. The most salient values were selected, i.e., those
conservation outcomes significantly and positively correlated to
a relatively high number of leverage points. Similarly, we selected
which biogeographic dimensions, such as region and ecosystem,
were highly related to the different clusters of conservation
outcomes following the same approach. We expanded our
previously developed adjacency matrix to develop our approach
containing positive and significant correlations of beneficiaries
and benefits by including the rest of the dimensions mentioned
above (Table A2).

Identification of dimensions of inclusive conservation
We understand inclusive conservation as a trans-disciplinary
approach to acknowledging the diversity of stakeholder visions
and related management and conservation tensions to effectively
manage protected areas, building on current discussions about
social inclusion in conservation (Saberwal 1996, Berkes 2007,
Mace 2014, Tallis and Lubchenco 2014, Matulis and Moyer 2017,
Berkes 2021, Goodson et al. 2022, Raymond et al. 2022). We
define inclusive conservation dimensions as all factors, outcomes,
or processes enabling the inclusion of diverse values and visions
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 Fig. 2. The map shows the global distribution of full solutions for protected and conserved areas included in this work (n = 263).
The ordinal numbers refer to the number of solutions per country, which is also indicated by a gradient of intensity of green color.
 

 Fig. 3. Example of leverage points within the network of
conservation outcomes: circles represent conservation outcomes
(beneficiaries and benefits), the object of study (usually referred
to as nodes in correlation network analysis [CNA]). Lines
represent significant correlations between conservation
outcomes (edges in CNA). (a) Conservation outcome
displaying high degree centrality – Leverage point type: Hub-
Connector. (b) Conservation outcome displaying high
betweenness centrality – Leverage point type: Bridger. (c)
Conservation outcome displaying high eigenvector centrality –
Leverage point type: Influencer. (d) Conservation outcome
displaying non-links or low level of connectivity to other
conservation – Peripheral role (no Leverage point). Both (a),
(b), and (c) types of conservation outcomes are considered
leverage points of protected area management.
 

for nature to enhance conservation while providing multiple
benefits for people and nature. Some examples of inclusive
conservation dimensions are gender mainstreaming (Svarstad et
al. 2006, Schmitt 2014), integration and weaving of both
Indigenous-local and scientific knowledge systems (Medeiros et
al. 2018, Cebrián-Piqueras et al. 2020), processes of building trust
and feelings of inclusion (Goodson et al. 2022), or empowerment
of local communities and minority groups (Scheyvens 1999,
Constantino et al. 2012). Based on these examples, we selected
dimensions of inclusive conservation from our array of
PANORAMA solutions (Table A3). We specifically selected those
solution conservation dimensions involving people and enabling
social inclusion in protected and conserved area management.
These dimensions could be found in (i) in the solution
management features and interventions, i.e., including
governance types: local communities governance or shared
governance, solution intervention types, e.g., education, training,
and other capacity development activities. But we also selected
(ii) conservation outcomes representing social inclusion in
conservation, i.e., benefits: improvement and preservation of
socio-cultural context and heritage; empowerment of local
stakeholders and communities or social cohesion. We selected all
types of beneficiaries as inclusive conservation dimensions, e.g.,
women, youth, Indigenous communities, governance institutions,
as a comprehensive representation of beneficiaries is inherently
inclusive from our perspective (Table A3).

Researchers’ profiles and positionality
The researchers from this study are affiliated with research
institutions from the Global North, namely Western Europe
(MACP, IP, MDLR, AF, CR, TP) and North America (VL). One
research team member is affiliated with the IUCN and
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PANORAMA solutions initiative (MF). Four researchers (CR.
TP, IP, AF) have been / are authors of chapters in the Values,
Nexus, and Transformative Change Assessments of the Inter-
governmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES). All researchers are broadly working
in social-ecological systems research, sustainability science, and
participatory and transdisciplinary approaches to conservation.
Half of the research team are women. None of them is a member
of any Indigenous group nor affiliated to institutions in the
Global South. One self-identifies as a minority. We are aware that
our mostly Western academic background, ontologies, and
epistemologies could have influenced this work’s framing and
analysis (Maclean et al. 2022). However, we highlight our
commitment and alignment with global strategies spearheaded
by IPBES and IUCN, where equity and inclusion of all kinds of
minorities and vulnerable local communities and associated
worldviews, knowledge systems, and beliefs are a priority to tackle
the current biodiversity crisis. To minimize the potential influence
of our background, we have used a strong inductive approach
accounting for the context-based knowledge and perspectives of
practitioners representing protected and conserved areas all
around the globe. The case studies used in this approach, from
which emerging categories of perceived conservation benefits and
beneficiaries are identified, are highly represented by the Global
South and Indigenous and local communities’ governance
systems.

RESULTS

Overview of conservation outcomes: beneficiaries and benefits
We identified 92 distinct conservation outcomes, i.e., 24
beneficiaries and 68 benefits (Table 2). Our approach identified
Indigenous and local communities (in 78% of the solutions);
Protected area management staff  and authorities (43%); and
Local producers (e.g., farmers, fishers, and local enterprises; 39%)
as most frequently reported beneficiaries. The following
beneficiaries were reported as positively affected in 20–40% of
the solutions: Private sector (25%); Local government
administration (24%); Visitors and tourists (23%); and Citizens
from the wider region (living in nearby cities and settlements;
22%). Seventeen conservation outcomes were reported in less than
20% of the solutions. Some beneficiary groups were rarely
reported or not directly reported at all: Women (10% of the
solutions); Young people and children (10%); NGOs (acting at
local, regional, or national scales; 8%); Education sector (e.g.
students, teachers; 7%); Minority groups (ethnic groups,
Indigenous minorities, dependent/disabled people, religious
groups, sexual orientation minorities; 5%); International NGOs
(4%); Private landowners (3%); Community-based organizations
(1%); Volunteers (1%); and Older adults (0%).  

The most frequently reported benefits were (Table 2): Raising
public and decision makers’ conservation awareness and
environmental education (Social benefit; 63.9%); Increasing
biodiversity and ecosystems conservation and regeneration
(Ecological benefit; 58.9%), and Alternative income opportunities
for stakeholders and maintained/enhanced livelihoods (Economic
benefit; 56.7%). Other inclusive benefits were reported less
frequently, such as Reduced social conflict and civil unrest (4.2%);
Improved gender-responsiveness (1.9%); Equity and equal
distribution of conservation outcomes (e.g., Benefits sharing;
1.1%), and Work-life balance for local communities (0.8%).

Inclusive conservation within clusters of conservation outcomes
The modularity analysis identified six clusters of conservation
outcomes (Fig. 4). The modularity value obtained was 0.4.,
reflecting a moderate value. This means that the network is
relatively modular, but connections between clusters still exist, so
they are not isolated. The network has 92 nodes (i.e., 92
conservation outcomes; Table 2). One of the clusters is
represented by only three conservation outcomes (see cluster 6 in
Table 2), offering too little information for a consistent
interpretation. The five identified clusters represent five different
conservation foci or archetypes for managing protected and
conserved areas.  

Cluster 1 focuses on Indigenous communities and vulnerable
minorities including women, Indigenous people, and hunters as
beneficiaries. This cluster has a strong focus on community-based
conservation and is represented almost entirely by benefits
representing social inclusion in protected areas, such as reducing
poverty, social cohesion, subjective well-being and quality of life,
work-life balance for local communities, local and traditional
knowledge and biocultural values, protection of customary
rights, or improved gender-responsiveness. Cluster 2 focuses on
sustainable management, including sustainable local production
and economic perspectives, emphasizing local producers, private
landowners, or the private sector as beneficiaries. A wide range
of beneficiaries is identified in this cluster. This cluster aggregates
multiple socially inclusive benefits: empowerment of local
stakeholders and communities, alternative/assurance of income
opportunities for stakeholders, and livelihoods, improving
people-nature connection, knowledge co-produced and social
learning. Improved tourism opportunities or sustainable use of
natural resources are also emphasized in this cluster. Cluster 3
focuses on minimizing negative impacts and reducing conflicts,
improving policies, laws, and management, poaching, and land-
use transformations. Within this cluster, multiple and diverse
inclusive benefits are emphasized, such as improved dialogue,
communication, and trust between stakeholders, building
collaborative partnerships and technical capacity, accessing to
long-term funding, and improving governance and participation.
Cluster 4 is centered on multi-level governance and co-
governance, because governance institutions at different scales
are directly involved in the management of the protected areas
and non-governmental organizations are included. Cluster 5
relates to nature and environmental protection with a focus on
biodiversity and ecosystem conservation and restoration. It is also
related to mitigation and adaptation of climate-changed related
impacts, soil preservation, and nature’s contributions to people.
We did not identify any beneficiary assigned to this cluster.

Inclusive conservation dimensions as leverage points within the
network of conservation outcomes
Our analysis identified central roles of conservation outcomes,
namely leverage points acting specifically as hub-connectors,
bridgers, or influencers. Leverage points were identified in all five
clusters (Table 3). Four of the five clusters contained some
leverage points with remarkably transformative change potential
as they were at the same time hub-connectors, bridgers, and
influencers (e.g., improvement of the socio-cultural context,
improved social cohesion, empowerment of local stakeholders
and communities, or adaptation/mitigation of land and forest
degradation). Other leverage points were assigned to the
influencer type of leverage point (e.g., socio-cultural associations
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 Table 2. Identified conservation foci based on conservation outcomes. Frequencies of reported conservation outcomes within the
sample of 263 protected and conserved areas are shown.
 
Cluster
membership

Conservation outcome ID Type Frequency 
(% of cases)

Indigenous and local communities X1 Beneficiary 78
Women X13 Beneficiary 10

1. Community-
based conservation

Minority groups X15 Beneficiary 5
Socio-cultural associations X16 Beneficiary 0.4
Hunters X24 Beneficiary 1
Adaptation or mitigation of vector and water-borne diseases X35 Climate change benefit 0.4
Sustainable practices and landscape management X43 Ecological benefit 35
Alternative/assurance of income opportunities for stakeholders and livelihoods X47 Economic benefit 57
Improvement and preservation of socio-cultural context and heritage X49 Social benefit 18
Improvement of food security X55 Social benefit 8
Reducing unemployment / poverty X56 Social benefit 17
Health improved X58 Social benefit 7
Social cohesion X62 Social benefit 9
Subjective well-being and quality of life, i.e., happiness, self-esteem X63 Social benefit 6
Work-life balance for local communities X64 Social benefit 1
Local and traditional knowledge and biocultural values used and protected X73 Social benefit 10
Protection of customary rights, e.g., Indigenous rights, land tenure X75 Social benefit 8
Recovery of historical heritage X77 Social benefit 1
Improved gender-responsiveness X90 Social benefit 2
Local producers, i.e., farmers, fishers, and local entrepreneurship X2 Beneficiary 39
Visitors and tourists X3 Beneficiary 23

2. Sustainable
management

Protected area management authorities (including rangers and staff) X4 Beneficiary 43
Conservationism, i.e., associations and institutions X5 Beneficiary 11
Research institutions X6 Beneficiary 13
Region citizens from nearby cities and settlements X7 Beneficiary 22
Private sector, e.g., tourism private sector, energy, agriculture X9 Beneficiary 25
Private landowners X10 Beneficiary 3
Youth people and children X14 Beneficiary 10
Environment, nature, plants, and animals X20 Beneficiary 5
Volunteers X21 Beneficiary 1
Education sector (students, teachers) X22 Beneficiary 7
Community-based organizations X23 Beneficiary 2
Building technical capacity X50 Social benefit 29
Raising public and decision maker’s conservation awareness and environmental
education

X51 Social benefit 64

Empowerment of local stakeholders and communities (educators, conservation staff) X61 Social benefit 19
Tourism opportunities improved, e.g., sustainable tourism X67 Economic benefit 23
Changing negative behaviors and attitudes to positive X78 Social benefit 11
Volunteer participation/engagement with nature conservation X79 Social benefit 13
Improving people-nature connection, e.g., relational values X80 Social benefit 11
Knowledge co-produced and social learning X81 Social benefit 13
Promoting research for conservation/evidence-based conservation practice X89 Social benefit 13
Adaptation or mitigation of salinization X32 Climate change benefit 1
Solving land-use and water conservation conflicts X37 Ecological benefit 15

3. Conflict
resolution

Ecosystems and species increase, conservation and regeneration X39 Ecological benefit 59
Poaching and illegal uses of biodiversity reduction; illegal timber logging X41 Ecological benefit 14
Efficient management of financial and economic resources X44 Economic benefit 8
Access to long-term funding X46 Economic benefit 17
Minimizing conservation impacts and negative impacts of resource extraction X48 Ecological benefit 14
Improvement of monitoring and enforcement X52 Social benefit 27
Improvement of governance and participation X53 Social benefit 48
Reduction of social conflict and civil unrest X54 Social benefit 4
Equity and equal distribution of conservation outcomes, e.g., benefits sharing X59 Social benefit 1
Action is taken (for nature conservation and transformative change) X65 Social benefit 3
Effective implementation and management of conservation targets and milestones X69 Policy and management benefits 32
Collaborative partnership promoted between several sectors and organizations X70 Social benefit 44
Biodiversity stewardship (private landowners) X72 All-domains benefits 3
Dialogue, trust, and collaboration re-establishment or improved between communities
and authorities

X76 Social benefit 7

Awards, best practices, acknowledgment X82 Social benefit 4
Political and legal support, amendments, reforms in conservation policies X83 Policy and management benefits 18
Pilot cases/demonstrative examples related to protected areas sustainability X84 Policy and management benefits 3
Communication facilitated/improved across stakeholders’ groups X87 Social benefit 7
Increased management effectiveness X88 Policy and management benefits 5
Ceasing land-use changes, e.g., urbanization processes, intensive agriculture X92 Ecological benefit 1

4. Multi-level and
co-governance

Country population/society/civil society X8 Beneficiary 7

(con'd)
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International NGOs X11 Beneficiary 4
NGOs (local, regional, national) X12 Beneficiary 8
National government administration X17 Beneficiary 13
Regional government administration X18 Beneficiary 11
Local government administration X19 Beneficiary 24
Adaptation or mitigation of desertification X25 Climate change benefit 1
Adaptation or mitigation of drought X26 Climate change benefit 2
Adaptation or mitigation of floods X27 Climate change benefit 1
Adaptation or mitigation of increasing temperatures X28 Climate change benefit 1
Adaptation or mitigation of land and forest degradation X29 Climate change benefit 27

5. Environmental
protection and
nature’s
contributions to
people

Adaptation or mitigation of loss of biodiversity X30 Climate change benefit 42
Adaptation or mitigation of ocean warming and acidification X31 Climate change benefit 2
Adaptation or mitigation of sea level rise X33 Climate change benefit 2
Adaptation or mitigation of storm surges X34 Climate change benefit 2
Adaptation or mitigation of wildfires X36 Climate change benefit 3
Erosion prevention X38 Ecological benefit 5
Invasive species reduction X40 Ecological benefit 4
Pollution reduction (incl. eutrophication and litter, waste) X42 Ecological benefit 6
Improvement of infrastructure development, e.g., low impact, green infrastructure,
schools

X45 Economic benefit 11

Compensations, incentives, and/or direct payments X60 Economic benefit 9
Water asset protected or maintained X66 Ecological benefit 11
Nature’s contributions to people improved, e.g., regulation, non-material, and material X68 Social benefit 16
Adaptation and/or mitigation to/of climate change (in general) X71 Climate change benefit 13
Soil asset protected or maintained X74 Ecological benefit 3
Reduction/Offsetting of greenhouse gas X85 Climate change benefit 3
Broader scope of management X57 Ecological benefit 9
Reduction of energy cost X86 Economic benefit 1

6. Indeterminate
cluster

Improvement of coordination efforts between conservation authorities or public
administrations

X91 Policy and management benefit 1

 Fig. 4. Graphical representation of correlation network of
conservation outcomes. Every node (circles) represents one of
the 92 conservation outcomes, which are clustered based on the
algorithm Louvain run in R. Every clustered is visually
represented by different colors. Black lines represent positive
links between conservation outcomes from same cluster. Red
lines represent positive links between conservation outcomes
assigned to different clusters.
 

or women), and might be positively associated to other key
conservation outcomes. Bridger leverage points such as NGOs
(conflict resolution cluster) might be essential on bridging clusters
of conservation. Although some inclusive conservation dimensions
are less frequently reported in conservation interventions (Table

2), they work as leverage points in clusters of conservation
outcomes. This is the case for beneficiaries such as women or
young people and children, which both were not reported
frequently (10%) but might play an essential role in conservation
foci like the ones associated with Cluster 1 and Cluster 2 (Table
3).  

Nevertheless, this is also the case for some benefits such as
improved gender-responsiveness (1.9 %; Leverage point in Cluster
1) or reducing social conflict and civil unrest (4.2%; Leverage
point in Cluster 3). Some inclusive conservation dimensions, such
as raising public and decision makers’ conservation awareness
(64%) or improvement of monitoring and enforcement (26%) are
frequently reported in solutions for protected areas but our
analysis did not identify these as leverage points (Table 2, Table
3). This comparison highlights that despite being frequently
targeted, some dimensions might not be relevant for positively
affecting or being affected by other conservation outcomes. Table
A4 in Appendix 1 displays the list of 92 dimensions with their
values for centrality measures (Degree centrality; Betweenness
centrality; Eigenvector centrality).

Levers linked to leverage points of conservation outcomes and the
biogeographical context
Here we summarize the results of the key levers, namely
management features and interventions such as protected area
governance type; intervention type; and scale of management,
linked to the leverage points of conservation outcomes clusters
(Table 4). According to our results, management interventions
aiming at enhancing sustainable livelihoods appear in 4 of the 5
clusters. The role of governance types in empowering local
communities and the private sector are also prominent, appearing
in 3 of the 5 clusters. Moreover, we identify the biogeographic
contexts associated with clusters (Table A5). For instance,
community-based focus (cluster 1) is salient in South America,
North Europe, East and South Africa, and Asia within agro-
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 Table 3. The table displays cluster memberships for the benefits and beneficiaries (conservation outcomes) within the network (Network
size: 92 [68 benefits and 24 beneficiaries]). Only conservation outcomes playing a central role (positively and frequently related to other
conservation outcomes) are shown based on correlation network analysis, and they are the leverage point types: Hub-Connectors (High
degree centrality [DC]: conservation outcomes highly connected to other conservation outcomes); Bridgers (High betweenness centrality
[BC]: Conservation outcomes bridging different groups); Influencers (High eigenvector centrality [EC]: Conservation outcomes highly
connected to other conservation outcomes which are highly connected as well). Some conservation outcomes displayed high values (i.e.,
top 25th percentile) for all the three centrality measures and therefore are highly relevant within the network of conservation outcomes.
These are highly relevant leverage points. Inclusive conservation dimensions are highlighted in the last column.
 
Conservation focus Key conservation outcomes working as leverage points ID Frequency

(% of
cases)

Type of
conservation
outcome

Leverage
point
Hub-

Connec
tor

(DC)

Leverage
point

Bridger
(BC)

Leverage
point

Influen
cer (EC)

Socially
inclusive

conservat
ion

dimension

Indigenous and local communities X1 78 Beneficiary x x
Women X13 10 Beneficiary x x

1. Community-based
conservation

Socio-cultural associations X16 0.4 Beneficiary x x
Improvement and preservation of socio-cultural context and heritage X49 18 Social benefit x x x x
Improvement of food security X55 8 Social benefit x x x
Reduction of unemployment and poverty X56 17 Social benefit x x
Social cohesion improved X62 9 Social benefit x x x x
Enhanced subjective well-being and quality of life improved, i.e.,
happiness, self-esteem

X63 6 Social benefit x x x

Alternative/assurance of income opportunities for stakeholders and
livelihoods

X47 57 Economic
benefit

x x x x

Health improved X58 7 Social benefit x x x x
Improved gender-responsiveness X90 2 Social benefit x x x
Local producers, i.e., farmers, fishers, and local entrepreneurships X2 39 Beneficiary x x x
Youth and children X14 10 Beneficiary x x x x

2. Sustainable
management

Built technical capacity X50 29 Social benefit x x x
Empowerment of local stakeholders and communities X61 19 Social benefit x x x x
Protected area management authorities and staff X4 43 Beneficiary x x x
Co-produced knowledge and social learning achieved X81 13 Social benefit x x x
Solved land-use and water conservation conflicts X37 15 Social benefit x x x x
Efficient management of financial and economic resources X44 8 Economic

benefit
x

3. Conflicts resolution

Minimized conservation impacts and negative impacts of resource
extraction

X48 14 Ecological
benefit

x x x

Ecosystems and species conserved and restored, e.g., habitats and
connectivity improved

X39 59 Ecological
benefit

x x x

Improved governance and participation, e.g., co-management X53 48 Social benefit x x
Reduced social conflict and civil unrest X54 4 Social benefit x x x x
Re-established and improved dialogue, trust and collaboration between
communities and authorities

X76 7 Social benefit x x x x

Communication facilitated/improved across stakeholders groups X87 7 Social benefit x x x x
4. Multi-level and co-
governance

NGOs (local, regional, national) X12 8 Beneficiary x x

Adaptation or mitigation of land and forest degradation X29 27 Climate change
benefit

x x x

Adaptation or mitigation of ocean warming and acidification X31 2 Climate change
benefit

x

Erosion prevented X38 5 Ecological
benefit

x x

5. Environmental
protection and
nature’s contributions
to people

Improvement of infrastructure development, i.e., low impact, green
infrastructure, schools, facilities

X45 11 Economic
benefit

x x

Adaptation and/or mitigation to/of climate change (in general) X71 13 Climate change
benefit

x x

ecosystems, agroforestry systems, and tropical dry forests. The
conflict resolution focus (cluster 3) is salient in several regions of
Africa (West, Central, and North), Europe (South, Western, and
Eastern), and Asia and related to forest ecosystems. Multi-level
and co-governance focus (cluster 4) is salient in marine and coastal
ecosystems or large forest-protected areas, mainly in Asia. The
environmental protection and nature’s contributions to people
focus (cluster 5) is salient in forestry areas and in several regions
of Africa (East and South, West and Central), South America
and Caribbean, and Oceania.

DISCUSSION
The overarching aim of this paper was to examine the
transformative potential of inclusive conservation within major
conservation foci as represented and understood by protected and
conserved area managers and professionals worldwide. Drawing
upon solutions uploaded to the PANORAMA platform, we derived
two major results. First, based on global data and a comprehensive
representation of conservation outcomes—beneficiaries and social,
ecological, economic, political, and climate-related benefits—we
identified the existence of at least five, non-exclusive, conservation
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 Table 4. Overview of most salient management features and interventions acting as levers and therefore positively linked to leverage
points for conservation foci.
 
Conservation focus Management interventions and

feature types
Management interventions and features as levers No. links from

levers to leverage
points within

clusters

Socially
inclusive

conservation
dimension

Interventions Enabling sustainable livelihoods 7 x
Development of alliance and partnership 3 x

1. Community-based
conservation

Governance type Governance by Indigenous peoples and local communities 5 x
Scale of management Subnational 1
Interventions Enabling sustainable livelihoods 2 x

Enabling sustainable financing 1
2. Sustainable
management

Collection of baseline and monitoring data and knowledge 1
Developing technical methods and tools 1
Processes of reviewing interventions 1
Enforcement and prosecution 1

Governance type Governance by private actors 2 x
Scale of management NA

3. Conflicts resolution Interventions Enhancement of governance and decision making 3 x
Education, training, and other capacity development
activities

2 x

Enforcement and prosecution 2
Governance type NA
Scale of management Subnational 2

National 1
Multi-national 1

Interventions NA
Governance type NA

4. Multi-level and co-
governance

Scale of management NA
Interventions Enabling sustainable livelihoods 1 x

Developing technical interventions and infrastructure 1
Promoting stakeholder dialogue 1 x

5. Environmental
protection and nature’s
contributions to people

Governance type Governance by indigenous peoples and local communities 1 x
Governance by private actors 1 x

Scale of management NA

foci or archetypes perceived as successful: (i) community-based
conservation, (ii) sustainable management, (iii) conflict
resolution, (iv) multi-level and co-governance, and (v)
environmental protection and nature’s contributions to people.
During the last decades, conservation research and practice have
been trying to soften the divide between nature and culture and
embrace the potential of inclusive approaches for effectively
managing protected areas and enhancing equity (Andrade and
Rhodes 2012, Palomo et al. 2014, Tallis and Lubchenco 2014,
Oldekop et al. 2016, Bennett et al. 2017, Büscher and Fletcher
2019, Armitage et al. 2020). In response to these calls and efforts,
we elicit major successful archetypes of conservation in protected
areas understood as five complementary lenses on how to design
more inclusive protected area management approaches. To the
best of our knowledge, this is the first attempt, based on a large
sample of case studies, to globally present archetypes of
conservation foci. This approach can help to understand recurrent
patterns in variables and processes that positively shape social-
ecological systems in protected areas and can help to bridge the
gap between global narratives and local realities (Oberlack et al.
2016). We propose these conservation foci as a guideline for
oncoming conservation strategies aligning with current calls for
promoting diverse values of nature, equity, and the inclusion of
local knowledge systems in biodiversity governance (IPBES 2022,
Raymond et al. 2022).  

Second, we expand the potential of empirical and theoretical
works on leverage points and inclusive conservation and propose
a complementary approach based on correlation network analysis
and content analysis of local knowledge to support successful
transformative change in protected areas. We respond to recent
calls on leverage points conceptualizations, suggesting that a
combination of methods might help to achieve a more
comprehensive understanding of systems dynamics and that
special attention should be given to possible interactions between
leverage points within a given system to design more effective
interventions (Riechers et al. 2022). Our empirical analysis based
on 263 case studies of protected and conserved areas revealed that
inclusive dimensions play a fundamental role within the identified
major conservation foci or archetypes and, therefore, should be
prioritized in protected area management. These key roles are
characterized by their ability to cluster positively conservation
outcomes in different but non-exclusive ways (as influencer, hub-
connector or bridger). Based on previous works in transformative
change for sustainability, we highlight the potential of targeting
these dimensions as leverage points, to intervene to affect and
positively change social-ecological systems in protected areas. We
show that these key conservation outcomes sometimes are less
obvious or less addressed in protected area management but are
potentially far more powerful areas of intervention (Abson et al.
2017). These results also offer insights into the inclusive processes,
namely intervention and governance and management features,
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linked to operationalizing inclusive conservation effectively.
These are considered as levers to enable change, such as
governance approaches and interventions (Fischer and Riechers
2019, Chan et al. 2020, West et al. 2020). We also highlight
potential biogeographical contexts where conservation foci and
related inclusive conservation approaches could be implemented
in conservation. In the following discussion, we reflect on the
specific leverage points and levers of inclusive conservation for
each of the identified conservation foci, so we confront our main
insights with current efforts from the researcher and practitioners’
conservation communities.

Leverage points and levers of community-based conservation in
protected areas
Community-based conservation should focus more on IPLC,
women, and socio-cultural associations, because they act as
leverage point influencers, and they might enable and influence a
wide variety of conservation outcomes while aligning with human
rights-based approaches. These results align with previous
literature showing that protected Indigenous areas reduced
deforestation in comparison to other protected area types (Sze et
al. 2022). Previous studies have also emphasized the lack of
inclusion of women in conservation science and practice despite
being recognized as agents of change in conservation. Thus, their
agency and engagement in conservation projects should be
prioritized (Kaeser and Willcox 2018, Armitage et al. 2020,
Fernández-Giménez et al. 2022).  

Regarding the different types of benefits within this foci, social
benefits are the most prominent, followed by economic benefits
linked to alternative income opportunities. Aligned with previous
work (Corrigan et al. 2018), we revealed that social cohesion and
preservation of the socio-cultural context are critical elements of
community-based conservation and might positively relate to
other conservation foci because these dimensions also showed a
strong bridging role. In this vein, previous work in Mexico on
successful community-based conservation projects emphasized
increased sensitivity of local cultural norms as an enabling factor
for recognizing local communities and their capacity to
communicate with external actors (Guibrunet et al. 2021).  

Attention to dimensions like food security, poverty, and
alternative income opportunities is relevant as these represent key
leverage points to affect multiple conservation outcomes
positively, and they could reduce the opportunity costs that local
communities sometimes incur through protected areas (Green et
al. 2018). These results align with current Targets 9 and 14 of the
GBF (CBD 2022). Poverty alleviation has been highlighted in a
recent global review (Dawson et al. 2021), specifically focused on
IPLCs where material aspects represent 30% of the variety of
identified human well-being dimensions. Nevertheless, and in line
with our results, previous research highlights synergistic effects
between non-material and material aspects of well-being
(Dawson et al. 2021). For instance, subjective well-being measures
related to values, beliefs, and norms can be linked to successful
community-based conservation strategies. Targeting the
previously highlighted leverage points in protected area
management might eventually benefit the preservation of
biocultural diversity (Gavin et al. 2015) and enable and preserve
local and traditional knowledge and customary rights (Berkes
2007, Armitage et al. 2020, Berkes 2021). According to our results,

some priorities for management and interventions, such as levers,
positively affecting conservation outcomes, could contribute
toward sustainable livelihood, building partnerships and alliances
between several stakeholder groups, and favoring community-
based governance. As our results suggest, these strategies might
be well represented or more applicable in regions like South
America, Central Asia, the Middle East, and Northern Europe,
and more applicable in agroecosystems, agroforestry systems, or
dry tropical forest ecosystems. Decolonial perspectives on
conservation aiming at empowering local communities,
Indigenous communities, and related worldviews and local
knowledge may prioritize the key dimensions highlighted above
that operate at local and regional levels. However, we also
acknowledge that, in parallel, community-based conservation
efforts could acknowledge political power bases, such as investors
and government officers, which represent key drivers of change
in local social-ecological systems (Büscher and Fletcher 2019,
Lanjouw 2021). This is also highlighted in recent theoretical
frames, which emphasize worldwide and distant coupled effects
affecting conservation efforts at the local level (Carmenta et al.
2023).

Leverage points and levers of sustainable management of
protected areas
In this conservation focus, beneficiaries such as youth and local
producers were identified as leverage points. There is growing
awareness of the need to include youth perspectives, values, and
motivations in conservation (Powell et al. 2018, Chen et al. 2019,
Kamat 2019, Poudel 2021), as also emphasized in Target 21 of
the Kunming-Montreal GBF (CBD 2022). Consideration of
youth perspectives can lead to valuable insights on historical and
contextual motivations for supporting, or not supporting,
conservation practices (Kamat 2019). We found that youth were
seldom reported as direct beneficiaries in the protected areas
analyzed, although this group might work as a leverage point in
strategies emphasizing sustainable management of protected
areas. This suggests that more targeted interventions for youth in
protected areas should be adopted. Examples of engagement
include youth workshops (Poudel 2021), or youth councils and
strengthened educational opportunities (Chen et al. 2019).
Another area to consider is livelihoods and financing
opportunities for stakeholders by working with local producers,
e.g., fishers, farmers, and entrepreneurs, within and surrounding
protected areas as leverage points within strategies aiming for
sustainable management in protected areas. This is clearly
expressed in the current Target 9 of the current GBF and has been
raised by multiple empirical and theoretical works on protected
areas and aligns, for instance, with IUCN category VI (sustainable
use) and biosphere reserves (UNESCO). From social-ecological
systems perspectives, there is a clear emphasis on expanding
protected area management philosophies to balance local
livelihoods and biodiversity conservation (Wei et al. 2018). Co-
occurrence of socioeconomic benefits, e.g., enhanced livelihoods
and empowerment of local stakeholders, and conservation
outcomes, is more likely to arise when protected areas are
managed to promote sustainable resource use rather than
enforcing stricter protection of biodiversity (Oldekop et al. 2016).
Our results support previous research showing that effective
empowerment and capacity building of local producers and
communities, with special care of youth and women, and the
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introduction of knowledge co-production and social learning
processes might also favor sustainable use of protected areas
(Braga et al. 2017, Engen et al. 2021). In this vein, in the global
review of Oldekop et al. (2016), the empowerment of local
stakeholders is also highlighted as a critical element in protected
areas’ social and ecological success. Our results suggest that
successful examples of sustainable use of protected areas may be
levered by privately managed conservation areas and the
assurance of which ensure sustainable livelihoods.

Leverage points and levers of conflict resolution in protected
areas
Within this conservation focus a wide variety of social, economic,
and ecological benefits as leverage points are identified. Our
results suggest that inclusive perspectives should establish
dialogue, trust, and collaboration between communities,
management authorities, and government institutions within
protected areas experiencing ongoing conflicts and the threats of
land use transformation. These are shown to be essential leverage
points to navigate and revert negative trends (Goodson et al. 2022)
and have been revealed as essential aspects of successful co-
management for preventing the escalation of conflicts and
attaining sustainable conflict management in protected areas
(Soliku and Schraml 2020). These results align with insights from
current research in areas where feelings of exclusion from local
communities and ongoing conflicts and negative impacts remain
latent (van Riper et al. 2021). Redpath et al. (2013) also highlight,
among others, the importance of improving transparency,
dialogue, and trust, and the recognizing of problems as shared
ones and discussing them collaboratively in protected area
management. We show that protected areas experiencing conflicts
can benefit substantially from improved participation to diminish
social conflict and civil unrest. Similarly, Andrade and Rhodes
(2012) found that local community participation in the protected
area decision-making process was the only variable significantly
related to compliance with protected area polices in areas prone
to experiencing conservation conflicts and tensions. Despite these
insights, improved participation has rarely been reported in the
context of protected areas. In light of our results, this conservation
focus should prioritize mechanisms and tools for achieving
effective governance and improving decision making. Education,
training programs, and mechanisms for effective enforcement and
prosecution should also be facilitated because they can represent
successful levers in protected areas experiencing recurrent
conflicts. According to our results, this conservation focus was
more salient in multiple African regions (North, Central, and
West), in Western, Southern, and Eastern Europe, and East Asia,
and primarily in forest ecosystems.

Leverage points and levers of multi-level and co-governance of
protected areas
Our results align with previous works that identified synergies
between multi-level and co-governance of protected areas with
NGOs and that found these to be particularly relevant and
necessary in cross-boundary contexts, and extensive marine
protected areas (Gruby and Basurto 2013, Kozar et al. 2019). It
is predominantly governments that have supported and enabled
inclusive conservation practices in protected areas management.
As conservation authorities responsible for proposing,
designating, and managing protected areas, they have
traditionally implemented different formal and informal

mechanisms to facilitate, to a greater or lesser extent,
stakeholders’ participation in decision making (Borrini-
Feyerabend et al. 2013). We found that this practice can be
successfully delegated to NGOs that work as leverage points. For
instance, implementing mosaic governance in urban green
infrastructure has benefited from the crucial role of citizen groups
and NGOs (Buijs et al. 2019). NGOs have played a
complementary and mutually supportive role in bridging a wide
diversity of local communities and institutions to cooperate for
conservation governance. Whereas significant efforts have been
made by multi-level and multi-stakeholder governance models to
connect and engage local communities in protected areas
management, more resources, skills, and capacity building seem
to be needed to progress in this direction (Gruby and Basurto
2013, López-Rodríguez et al. 2020). In our analysis, these
governance aspects were more commonly associated with coastal
areas or forest ecosystems in North and Central Asia. This
conservation focus must be linked to vast and transboundary
areas and strategies that require strong coordination at all
governance levels, i.e., multi-level or co-governance, such as those
working with maritime, coastal areas and islands, or with
international transboundary vast forest areas (Jentoft et al. 2007,
O'Leary et al. 2018, Liu et al. 2020)

Leverage points and levers of environmental protection and
nature’s contributions to people in protected areas
Our results revealed that conservation strategies focusing on
biodiversity conservation and minimizing the negative impacts of
climate change contribute to a wide variety of nature’s
contributions to people (IPBES 2022). This conservation focus
was salient in areas with many ecological and climate change-
related challenges and increased risk of habitat loss and ecosystem
degradation. Our findings point to connecting biodiversity and
environmental protection and nature’s contributions to people,
reinforcing the importance of spatial and landscape planning
policies that consider the interplay between healthy ecosystems
and human well-being and good quality of life (Sandifer et al.
2015, IPBES 2022). Finally, our results revealed that some
inclusive management interventions aiming to improve
sustainable livelihoods or stakeholder dialogue are critical as
levers to trigger benefits on multiple conservation outcomes,
particularly within this conservation focus. The importance of
governance types empowering and engaging both IPLCs, and the
private sector are also highlighted. Overall, our findings for this
conservation focus align with previous works highlighting the
positive links and pathways between nature’s contributions to
people and increasing participation of local communities in
protected area management (Naidoo et al. 2019, Chan et al. 2020),
which is supported by several targets of the adopted GBF (CBD
2022).

LIMITATIONS AND FUTURE DIRECTIONS
Further standardization of the parameters characterizing
protected area solutions in the PANORAMA database are
needed. This includes clear definitions of concepts and
parameters to avoid “double counting” and encourage consistent
application of terms. We also identified a bias toward the Global
South in terms of countries and continents represented by the
protected area solutions in the PANORAMA database,
encouraging submissions from countries including the Global
North would enable more representative analyses.  
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Expanding the set of parameters characterizing the context where
protected areas and solutions are embedded could further explain
patterns and processes, e.g., socioeconomic indicators or
temporal factors. Finally, we acknowledge that this work focuses
on practitioners’ perceptions of what constitutes a successful
“solution,” and that these are submitted by practitioners directly
linked to the initiatives, so we expect some bias in results even
with a third party reviewing the data. Further research should
explore negative relations and associations, trade-offs, between
dimensions of protected areas and related solutions and
conservation outcomes. This would allow to draw causal
relationships on what works and how in conservation (Ferraro
and Hanauer 2014, Ferraro et al. 2018). Though the analysis based
on modularity of conservation outcomes allows the identification
of salient clusters of conservation outcomes, we acknowledge the
existence of multiple cross-cluster relations, indicating that a given
dimension might not only be valid in a single conservation focus.

CONCLUSIONS
Based on an empirical analysis of 263 case studies in protected
areas globally, we demonstrate that key inclusive conservation
dimensions work as leverage points, representing points to
intervene to influence protected area management practices and
outcomes. These leverage points include, among others,
improvements in the socio-cultural context and social cohesion,
enhancing the status and participation of youth, women, and
minorities, improved human health, empowerment of local
communities, or reestablishment of dialogue and trust. We also
identified protected area management features and interventions
that might work as levers, representing the fundamental processes
on how these changes can be realized, such as governance
approaches and management interventions. Examples of these
levers are interventions to enhance livelihood sustainability,
alliance and partnership development, or protected areas
managed and governed by local and Indigenous people or private
actors. Although leverage points are sometimes less obvious or
less addressed in current protected area management, they can
represent potentially more powerful areas of intervention. We
also revealed potential conservation foci as conservation
archetypes where the specific leverage points and levers might be
more effective: community-based conservation, sustainable
management, conflict resolution, multi-level and co-governance,
and environmental protection and nature’s contributions to
people. Our findings are particularly relevant to ongoing
discussions about global biodiversity targets and the sustainable
development agenda, which increasingly show the need to include
multiple social dimensions within biodiversity conservation
strategies for effective and equitable outcomes.
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