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Abstract

Social considerations in conservation are increasingly recognized as impor-
tant for successful environmental outcomes. However, social measures lack
consistency and may underreport key issues. This article analyzes social indi-
cators and well-being dimensions used in protected area effectiveness tools,
with specific attention to local communities and Indigenous peoples’ contexts.
Using the Global Protected Area Management Effectiveness database, we re-
viewed 2,736 indicators from 38 methodologies applied in over 180 countries.
We analyzed: (1) representation of human well-being dimensions, (2) direc-
tion of impacts, and (3) level of neutrality in indicators. We found limited di-
versity and representation of important well-being dimensions such as health
and governance. While impacts on communities and nature are similarly mea-
sured, positive wording is used three times more often than negative, which
may unintentionally bias evaluations. We recommend using and developing
indicators with greater diversity, increased clarity, and reduced bias to en-
hance management and policy responses for biodiversity and human well-
being.

Introduction

Science increasingly seeks to understand complex hu-
man dimensions that affect the success of conserva-
tion initiatives and their social impacts (Ferraro &
Pressey 2015). Similarly, many international agree-
ments and policies are calling for enhanced monitor-
ing of human well-being to reach global conservation
and sustainability targets (Butchart et al. 2015). De-
spite trade-offs between social and environmental con-
siderations in conservation initiatives (Halpern et al.

2013), accounting for social dimensions of conservation
practice, especially at the local level, can improve both
ecological and social outcomes (Berkes et al. 2000; Porter-
Bolland et al. 2012). This requires the use of social mea-

sures, such as well-being, that respond at local and global
scales (Weeratunge et al. 2014), and are neutral enough
to track both positive and negative changes resulting
from human-nature interactions and their management
(Schreckenberg et al. 2010).

Though social indicators are underused in sustainabil-
ity policies, there is increased capacity within the conser-
vation field to adopt social science practices (Kareiva et al.

2014) and encouraging developments are underway, e.g.,
the agreement and identification of well-being indicators,
such as having control over material environment and
sustaining physical health (Hicks et al. 2016). However,
developing suitable social indicators to represent com-
plex phenomena associated with human values, mea-
suring the depth of cultural components, and including
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quantitative and qualitative features is challenging (Hicks
et al. 2016).

Despite these challenges, framing and measuring social
dimensions of conservation is important, since both
objective and subjective measures are crucial for policy
making (Jones et al. 2017). A number of frameworks exist
for understanding social aspects of environmental man-
agement. Well-being frameworks move beyond a focus
on physical or material wealth, as typical in deprivation-
centric frameworks, to include broader dimensions
reflecting human aspirations and values (Weeratunge
et al. 2014); they also apply at scales that bridge local
and global approaches (Weeratunge et al. 2014). Sev-
eral well-being frameworks and associated dimensions
have been reviewed or proposed (Leisher et al. 2013;
Weeratunge et al. 2014; Beidenweg et al. 2016), with ex-
ample well-being dimensions including living standards,
health, education, social cohesion, security, environ-
ment, and governance (Leisher et al. 2013). Despite
variations in dimensions among frameworks, most
studies agree that diversity and balance of dimensions
are key considerations.

Conservation interventions, such as protected areas,
can have both social costs and benefits that influence
well-being (Coad et al. 2008). Assessing social dimensions
requires understanding local impacts of and on the peo-
ple most reliant upon natural resources. Because Indige-
nous peoples are often those living closest to and within
areas containing significant biodiversity, their well-being
is intricately linked to ecosystem health (Gadgil et al.
1993; Burgess et al. 2009). Local communities and Indige-
nous peoples are increasingly recognized for their positive
contributions to biodiversity conservation (Kothari et al.

2012; Rao et al. 2016) and the importance of traditional
knowledge and local practice is included in several Aichi
Targets of the Convention on Biological Diversity (CBD
2010). In response, conservation and sustainable devel-
opment policy agendas have been reshaped to safeguard
cultural and social benefits that enhance local commu-
nity rights, decision-making authority, and values (Daniel
et al. 2012; Robinson et al. 2016). Thus, ensuring the use
of appropriate social measures in conservation monitor-
ing, especially in the context of well-being, is critical.

To explore local/global social indicators used in a
key conservation mechanism—protected areas—we use
the Global Protected Area Management Effectiveness
database (GDPAME): the only global database that con-
tains detailed management assessments from protected
area sites (Coad et al. 2015). Despite the lack of co-
ordination for monitoring of social issues in conserva-
tion at large scales (Fox et al. 2014), this database pro-
vides unequivocal opportunity for comparison. No study
has considered how current effectiveness methodologies

incorporate social measures. We analyze nearly 3,000
indicators from GDPAME methodologies applied in
180 countries to achieve two key objectives: (1) under-
stand the nature of social indicators currently used in
evaluating local aspects of conservation initiatives and (2)
explore potential limitations in these indicators’ capacities
to capture well-being dimensions.

We hypothesize that a diversity of social indicators
would be required to capture the range of social dimen-
sions (Hicks et al. 2016) associated with protected area
effectiveness and that a balance of indicators (those mea-
suring both negative as well as positive impacts on local
communities) would be least biased (Schreckenberg et al.
2010). We also consider a relatively even distribution of
human well-being dimensions over indicators as ideal
(Beidenweg et al. 2016). Uneven distribution may suggest
certain categories require additional or revised indica-
tors. Overall, we anticipate this research could guide fur-
ther development of standard measures for a broader set
of protected area and conservation governance regimes,
particularly those led by local, Indigenous, and private
entities.

Methods

Reviewing protected area management
effectiveness indicators

The GDPAME hosts a range of information on assess-
ments of the effectiveness of protected area management
carried out around the world by government agencies,
NGOs (e.g., WWF), and funding institutions (e.g., GEF
and World Bank; see Coad et al. 2015 for details). The
GDPAME: (1) contains both social and ecological indica-
tors from effectiveness evaluation methodologies used in
protected areas, (2) is used in international and local con-
servation decisions, and (3) contributes data for assessing
global targets, e.g., CBD Aichi Targets. GDPAME “indica-
tors” are traits related to protected areas as reported from
standard questions in each methodology. Data were ac-
cessed from the January 2015 version of the GDPAME
which, after removing incomplete entries, included
2,736 indicators from 38 management effectiveness
methodologies.

We reviewed all GDPAME indicators to identify those
specifically related to local communities and Indige-
nous peoples given the affiliation with their well-being
(e.g., subsistence or cultural practice) to protected ar-
eas. Any indicators referencing local or Indigenous con-
texts are considered social indicators in our study. We
differentiate social indicators (e.g., “Do Finnish Protected
Area management objectives harmonize with wider cul-
tural objectives including those relating to the Sami?”27;
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“Stakeholder participation includes representation from
the various ethnic, religious and user groups as well as
representation from both genders4”; superscript numbers
correspond to methodology number as listed in Table 1)
from other indicators used in PAME methods that repre-
sent broader protected area contexts, e.g., administrative,
political, legal, and planning activities.

Our analysis of social indicators includes three parame-
ters: (1) coverage of well-being dimensions, (2) balance of
impact on people or nature, and (3) directionality of indi-
cators, for example, whether they are positive or negative
in connotation.

Distribution of social indicators in protected
area effectiveness methodologies

To understand the extent of social indicators used in each
of the 38 GDPAME methods, we tabulated the number of
social indicators as a percentage of total indicators used.
For comparison, a previous global PAME review included
14 methods in total (Leverington et al. 2010) and did not
focus on social analysis.

Distribution of well-being dimensions in social
indicators

We applied and compared two existing well-being frame-
works to further explore the distribution of well-being di-
mensions among social indicators in PAME tools. The first
of these is a framework developed by Leisher et al. (2013)
who reviewed 31 indices for measuring well-being, find-
ing among them 11 key dimensions for measuring so-
cial impacts of conservation initiatives, the emphasis of
our study. The second widely used framework, included
in and recommended by the Leisher et al. (2013) review,
was developed for social progress indicators by the Com-
mission on the Measurement of Economic Performance
and Social Progress (Stiglitz et al. 2009).

Measuring local impact and directionality
of social indicators

To assess local impacts, we developed a coding system for
all social indicators to identify: (1) the recipient of impact
(i.e., people or environment) and (2) directionality asso-
ciated with the indicator’s phrasing (i.e., tendency of the
indicator toward positive, negative, or neutral measure).
For the first code, we assigned each indicator a recipient
of impact: “environment” if the main recipient of impact
was the environment and “social” if the main recipient
of impact was a human community, adapting a method-
ology developed by Binder et al. (2013; Table S1). In rare
cases where the recipient could be either, a third category

“both” was assigned. In cases where the indicator was a
static measure, such as number of stakeholders, impact
recipient was not applicable (N/A). The second code—
directionality— was assigned using the original phrasing
of each indicator to designate a positive, negative, or neu-
tral direction, i.e., +1, −1, or 0. If the indicator was a
static measure, directionality was N/A. Table S2 presents
examples of each code.

Results

Use of social indicators varies in management
effectiveness evaluation methodologies

We found that one-fourth (25.1%; 686) of total GDPAME
indicators are locally relevant and considered social in-
dicators (Table 1). Table S3 lists all 38 methodologies
and sources. Number of indicators used per methodology
ranges from 13 to 429, with social indicators comprising
between 7% and 60% of total indicators (Table 1). Of
the 38 methodologies, two use well-being dimensions in
over 50% of their indicators. The three most widely used
PAME methodologies (see ∗ in Table 1) have fewer social
indicators than over half of the remaining methodologies
we reviewed. The marine PAME evaluation methodol-
ogy, called “How is Your MPA Doing?” (Pomeroy et al.

2005), is the most sensitive to recording social measures
in local communities.

Well-being dimensions are not distributed
equally among social indicators

Over 85% of social indicators used in PAME method-
ologies were ascribed a well-being dimension (Figure 1).
When applying the Leisher and Stiglitz well-being frame-
works to GDPAME social indicators (see Figure 1 and
Table S4), “living standards” is the most prevalent dimen-
sion (�34%), followed by environmental and security
issues, all largely related to natural resource access, use,
or quality. While “culture” ranked fourth highest in the
Leisher framework, the Stiglitz framework does not in-
clude a “culture” category, leaving the nuances of cultural
context subsumed within more generalized categories.

In both frameworks, well-being dimensions relating
to social connections (i.e., interpersonal, intra- and
intercommunity) accounted for fewer than 8% of social
indicators. Less than 7% of social indicators comprised
governance dimensions. Indicators in connection and
governance dimensions focused largely on engagement
of local communities. However, only four GDPAME indi-
cators (0.6%; from PAME methods 4, 10, 19, and 24; see
Table 1) specifically addressed Indigenous engagement.
Dimensions of personal happiness, work-life balance, and
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Table 1 Extent of social indicators used in management effectiveness evaluation methodologies

Number Methodology

Social

indicators % of total

Total

indicators

1. How is your MPA doing? Management effectiveness evaluation 25 60% 42

2. Evaluation of conservation potential of protected areas, Central

African Republic

8 57% 14

3. Monitoring and assessment with relevant indicators of protected

areas of the Guianas

37 43% 87

4. WWF-World Bank marine protected area score card 28 41% 68

5. Visión 20001: Situación Actual del Sistema de Parques Nacionales de

Venezuela

16 39% 41

6. Degree of implementation and the vulnerability of Brazilian federal

conservation areas

5 38% 13

7. Rapid evaluation of management effectiveness in marine protected

areas of Mesoamerica

27 38% 72

8. WWF/agricultural center of tropical investigation and teaching

evaluation methodology

24 38% 64

9. Governance of biodiversity assessment of success factors for

biosphere reserve management

9 35% 26

10. Enhancing our heritage 33 32% 102

11. IUCN conservation outlook assessments 19 30% 63

12. Korea state of parks management effectiveness evaluation 15 29% 51

13. Africa rainforest protected areas study 10 29% 35

14. US state of parks 46 27% 171

15. Rapid assessment and prioritization of protected area Management,

KwaZulu Natal Province methodology, South Africa

21 26% 80

16. Parks profiles, Queensland, Australia 108 25% 429

17. Belize national report on management effectiveness 14 24% 58

18. Quality criteria and standards of German national parks 17 24% 71

19. ∗New South Wales state of parks, Australia 22 23% 94

20. Analysis of management effectiveness of protected areas with social

participation, Colombia

11 23% 48

21. Parks and wildlife northern territory management effectiveness,

Australia

15 23% 66

22. National Park Authority performance assessment, UK 8 22% 37

23. Evaluation of the effectiveness of the system of protected areas in

Catalonia, Spain

18 21% 85

24. ∗Management effectiveness tracking tool 9 21% 43

25. Queensland park integrity statements, Australia 42 21% 204

26. Parameters and procedures for the certification of conservation 13 20% 65

27. Management effectiveness study, Finland 7 19% 37

28. PROARCA/CAPAS scorecard evaluation Medición de la Efectvidad del

manejo de Áreas Protegidas, Central America

6 19% 32

29. European site consolidation scorecard 4 18% 22

30. ∗Rapid assessment and prioritisation of protected area management 25 18% 139

31. State of protected areas, Valdiviana Ecoregion, Argentina 7 18% 39

32. The nature conservancy parks in peril site consolidation scorecard 3 18% 17

33. Metodologı́a de Evaluación de Efectividad de Manejo del SNAP de

Bolivia

3 16% 19

34. Protected area consolidation index 4 15% 26

35. Conservation international management effectiveness tracking tool 4 13% 32

36. World heritage periodic reporting 14 10% 140

37. Scenery matrix 6 10% 63

38. German nature parks quality campaign 3 7% 41

Total indicators 686 2,736

Table S1 lists methodology sources.
∗Denotes three most widely used PAME methodologies (Coad et al. 2015).
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0% 10% 20% 30% 40%

Living standards
Environment

Security/Insecurity
Culture

N/A
Social cohesion/Connection

Governance
Education

Subjective well-being/Happiness
Health

Equality
Work-life balance

Leisher et al 2013

Stiglitz et al 2008

Figure 1 Distribution of human well-being dimensions from two frameworks across social indicators used in protected area management effectiveness

evaluation (n = 686).

equality each had minimal representation, ranking at 2%
or less. The “health” dimension was lowest in frequency
among social indicators (0.7%). Overall, the difference
in distribution of indicators among human well-being
dimensions was found to be statistically significant in
both frameworks (Leisher: P � 0.001, df = 10; Stiglitz:
P � 0.001, df = 7).

Indicators balance environmental/social
impacts but demonstrate positive bias
in assessment

Social indicators measuring impact on environmental re-
sources (346) slightly outnumbered those measuring im-
pact on the local community (305; Figure 2; see Table S5
for full numbers). Less than 1% of social indicators could
be interpreted as bidirectional (6), i.e., capable of mea-
suring impacts in either direction, or were not relevant
(4%; 29). There was no significant difference between
the numbers of indictors measuring impact on environ-
mental or social elements.

For social indicators, positive measures (250) were
present 3.4 times more often than negatively associated
ones (73; Figure 2). Nearly half (47%) of the indica-
tors were neutral (321), or directionality was not rele-
vant (6%; 42). Impacts on community were associated
with positive phrasing (144 of 305; 47%) more often than
environmental impacts (102 of 346; 29%), and environ-
mental impacts were associated with negative phrasing
(58 of 346; 17%) more often than community impacts
(15 of 305; 5%). A Chi-square test showed statisti-
cally significant differences among directional indicators
suggesting bias resulting from the framing (χ2 = 35.6,

P < 0.001; df = 2). Several neutral indicators were vague
(“stakeholders receive benefits3”), and some indicators
used terms interchangeably, such as “stakeholders” and
“community.”

Discussion

One-quarter of all GDPAME indicators include social as-
pects and are local in nature, suggesting that conservation
evaluation is making progress on using social measures,
especially in protected area management. However, some
PAME methodologies include more well-being dimen-
sions in indicators than others, highlighting the varia-
tion of the approaches, some of which have been adapted
from global to local contexts (Coad et al. 2015). This in-
consistency influences how we understand effectiveness.
Also, significant gaps exist in the coverage of human di-
mensions associated with effectiveness, and possibly in
PAME approaches themselves. Understanding the social
parameters of conservation is critical for sustainable suc-
cess and methodologies are needed to assess these human
dimensions (Hicks et al. 2016). To potentially improve in-
dicator development and methodologies that will be used
in future social assessments, we recommend three key
actions.

First, expand representation of human well-being
dimensions in social indicators used in PA assessments.
The majority of indicators currently reflect dimensions of
living standards and environmental factors like physical
resource quality and use, leaving many aspects, such as
community relations and happiness, underevaluated.
Few indicators consider equality, which relates to equity
(Borrini-Feyerabend & Hill 2015) and effectiveness
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A Indicators for recipient of impact  
(Community=S, Environmental=E); p<0.1 

B Directionality of all social indicators  
(Positive +1/Neutral 0/Negative -1); p<0.01 

C Directionality of Community (S) indicators 
(Positive +1/Neutral 0/Negative -1); p<0.01 

D Directionality of Environment (E) indicators 
(Positive +1/Neutral 0/Negative -1); p<0.01 
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Figure 2 Comparison of directional measures and recipients of impacts exhibited by social indicators used in protected area management effectiveness

evaluation (n = 686; [χ2 = 35.6, P < 0.001; df = 2]). Indicators with community impacts (S) are orange and with environment impacts (E) are blue.

(McDermott et al. 2013). Though governance indicators
are present, they are underrepresented despite their
centrality to effective conservation decisions (Borrini-
Feyerabend & Hill 2015). Social indicators in our study
generally lack detail about governance concerns such
as process and timing (exceptions exist, e.g., “public
participation during the elaboration of the management
plan23”).

Furthermore, despite the high level of engagement
indicators in GDPAME methodologies (e.g., “is pub-
lic participation on board?23”), numerous indicators ad-
dress local involvement only after decisions have been
made (“do residents acknowledge PA existence?16”). Sim-
ilarly, GDPAME monitoring of Indigenous engagement is
minimal given its importance in conservation outcomes
(Berkes et al. 2000), and mode of engagement is often
missing in social indicators. Consequently, engagement
may be too late in the process to sustain participation or
community support of conservation initiatives over the
long term. To improve social measures in conservation,
we recommend using or developing social indicators that
elucidate known processes regarding effectiveness (e.g.,
capacity building during early phases is important; Brooks
et al. 2013 and empowerment is considered a critical el-
ement in the social and ecological success of protected
areas; Oldekop et al. 2016).

While culture is covered sufficiently in GDPAME indi-
cators when using certain well-being frameworks (e.g.,
Leisher et al. 2013), it is missing in others (e.g., Stigliz

et al. 2009), which could be problematic given its in-
creasing incorporation into global policy (Diaz et al. 2015)
and its qualities that underpin many human dimensions
(Daniel et al. 2012). Because cultural values of biodi-
versity support the context and outcome goals of con-
servation (Pretty et al. 2009; Cocks et al. 2012), giving
attention to both physical cultural features and less tan-
gible elements (Satterfield et al. 2013) could enhance
protected area evaluation of social objectives. Further-
more, GDPAME cultural indicators specific to Indigenous
peoples are rare, missing critical Indigenous issues, espe-
cially health (Anderson et al. 2016) and intergenerational
knowledge transfer (McNamara & Westoby 2016). Using
indicators to understand decision making and qualities of
governance, especially in varying cultural contexts, could
help disentangle complex aspects of human dimensions.

Second, indicators that assess distribution of impacts
should be balanced. Impact evaluation helps assess fac-
tors, both social and environmental, that influence con-
servation success (Ferraro & Pressey 2015). Though
GDPAME indicators seem to balance their attention to
measures of impact on both human communities and
environment, they tend toward phrasings that result in
greater numbers of positive measures, especially those
focused on impacts to humans. While this beneficial
outlook might satisfy protected area investment, an unin-
tended bias in positive social measures may mask under-
lying causes that result in failure to reach management
objectives. Evaluating mostly positive aspects of protected
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areas, with particular emphasis on social benefits, could
ignore critical threats or imbalances and their core causes,
such as poverty-exacerbated poaching, resulting in loss
to both natural and cultural resources. Natural/cultural
resources may be more effectively protected if there is
greater integrity in measurement. Similarly, the current
bias toward measuring environmental impacts in a nega-
tive light may supersede the merits of community-driven
conservation (Berkes 2007), or miss the critical data
that provide robust evidence and clear understandings
of complex mechanisms in socioecological relationships
(Ferraro & Hanauer 2015). Giving greater attention to
distribution of impacts in evaluation could improve mul-
tiple aspects of effectiveness.

Last, we recommend using clear, specific indicators
(Schreckenberg et al. 2010) to reduce positive/negative
directional bias, which is closely affiliated with im-
pact distribution in our study. While many neutral
GDPAME indicators are flexible enough to capture pos-
itive or negative changes (“change in engagement with
community21”), vague wording leaves some indicators
difficult to track over time or open to misinterpretation,
and translation of global indicators to other languages has
proved challenging (Anthony & Shestackova 2015). Us-
ing vague indicators can also make it difficult to discern
factors in well-being such as intracommunity dynam-
ics, equity issues, or gender concerns. Moreover, some
GDPAME indicators use stakeholder terms indiscrimi-
nately even though stakeholder opinion is deemed im-
portant in protected area effectiveness assessment (Jones
et al. 2017). With global policies emphasizing diverse
participation and adherence to the UN Declaration on
the Rights of Indigenous Peoples, being particularly clear
about who is involved is critical. A lack of clarity may
lead to confusion or inconsistency among those who use
the methodologies. Using indicators that are sensitive to
either positive or negative changes would reduce the po-
tential for prejudgment of impacts (Schreckenberg et al.
2010) and allow for more accurate and less biased evalu-
ations of effectiveness.

Ultimately, finding ways to integrate local measures
of social dimensions into the broader suite of planning,
management, and evaluation is critical for meeting multi-
ple objectives of contemporary protected areas and global
goals for biodiversity conservation and sustainable de-
velopment. Using well-being frameworks that promote
diversity and representation of different human dimen-
sions is important for measuring relationships between
people and nature (Beidenweg et al. 2016), and this al-
lows for more accurate assessment of protected areas’
overall impacts. Addressing shortcomings in social indi-
cators not only presents opportunities to more compre-
hensively assess progress in achieving CBD Aichi Targets,

but offers better evaluation of other global policies and
commitments, such as the UN Sustainable Development
Goals. If environmental policies are to meet human well-
being targets, they need to include local communities and
Indigenous peoples as active participants and leaders in
conservation.

Acknowledgments

We are grateful to F. Leverington for developing the
original global PAME database and for input from D.
Shanahan and M. Mills which greatly improved the
manuscript. We also thank the two reviewers for their
valuable and helpful critiques. This research was primar-
ily funded through an Australian Research Council Link-
age grant LP120200125 and in part by a UK Government
Darwin Initiative grant to the International Institute for
Environment and Development for the “Social Assess-
ment of Protected Areas.”

Supporting Information

Additional Supporting Information may be found in the
online version of this article at the publisher’s web site:

Table S1. Sources of methodologies used in the Global
Database on Protected Area Management Effectiveness.

Table S2. Distribution of well-being dimensions
among social indicators used in protected area manage-
ment effectiveness (n = 686).

Table S3. Recipient of impact assessed by social indi-
cators used in protected area management effectiveness
(superscript numbers on indicator examples correspond
to methodology number as listed in Table S1).

Table S4. Directionality of social indicators used in
protected area management effectiveness (superscript
numbers on indicator examples correspond to method-
ology number as listed in Table S1).

Table S5. Comparison of directional measures and im-
pact recipients of social indicators used in protected area
management effectiveness evaluation (n = 686).

References

Anderson, I., Robson, B., Connolly, M., et al. (2016).

Indigenous and tribal peoples’ health (The Lancet-Lowitja

Institute Global Collaboration): a population study. Lancet,

388, 131-157.

Anthony, B.P. & Shestackova, E. (2015). Do global indicators

of protected area management effectiveness make sense? A

case study from Siberia. Environ. Manage., 56, 176-192.

Berkes, F. (2007). Community-based conservation in a

globalized world. P. Natl. Acad. Sci. USA, 104(39),

15188-15193.

Conservation Letters, March/April 2018, 11(2), 1–9 Copyright and Photocopying: C© 2017 The Authors. Conservation Letters published by
Wiley Periodicals, Inc. 7 of 9



Global review of protected area indicators C. Corrigan et al.

Berkes, F., Colding, J. & Folke, C. (2000). Rediscovery of

traditional ecological knowledge as adaptive management.

Ecol. Appl., 10, 1251-1262.

Biedenweg, K., Stiles, K. & Wellman, K. (2016). A holistic

framework for identifying human wellbeing indicators for

marine policy. Mar. Policy, 64, 31-37.

Binder, C.R., Hinkel, J., Bots, P.W.G. & Pahl-Wostl, C. (2013).

Comparison of frameworks for analyzing social-ecological

systems. Ecol. Soc., 18, 26-45.

Borrini-Feyerabend, G. & Hill, R. (2015). Governance for the

conservation of nature. Pages 169-206 in G.L. Worboys, M.

Lockwood, A. Kothari, S. Feary, I. Pulsford, editors.

Protected area governance and management, ANU Press,

Canberra.

Brooks, J., Waylen, K.A. & Mulder, M.B. (2013). Assessing

community-based conservation projects: a systematic

review and multilevel analysis of attitudinal, behavioral,

ecological, and economic outcomes. Environ. Evid., 2, 2-36.

Burgess, C.P., Johnston, F.H., Berry, H.L., et al. (2009).

Healthy country, healthy people: the relationship between

indigenous health status and “caring for country.” Med. J.

Australia, 190, 567-572.

Butchart, S.H., Clarke, M., Smith, R.J., et al. (2015). Shortfalls

and solutions for meeting national and global conservation

area targets. Conserv. Lett., 8, 329-337.

Coad, L., Campbell, A., Miles, L. & Humphries, K. (2008). The

costs and benefits of protected areas for local livelihoods: a review

of the current literature. UNEP World Conservation

Monitoring Center, Cambridge, UK, UNEP Working Paper.

Coad, L., Leverington, F., Knights, K., et al. (2015). Measuring

impact of protected area management interventions:

current and future use of the global database of protected

area management effectiveness. Philos. T. Roy. Soc. B, 370,

20140281.

Cocks, M.L., Dold, T. & Vetter, S. (2012). ‘God is my forest’ -

Xhosa cultural values provide untapped opportunities for

conservation. S. Afr. J. Sci., 108, 52-59.

Convention on Biological Diversity (2010). Strategic plan for

biodiversity 2011–2020 - COP 10, decision X/2. Convention on

Biological Diversity. Montreal, Canada.

Daniel, T.C., Muhar, A., Arnberger, A., et al. (2012).

Contributions of cultural services to the ecosystem services

agenda. P. Natl. Acad. Sci. USA, 109, 8812-8819.

Dı́az, S., Demissew, S., Carabias, J., et al. (2015). The IPBES

conceptual framework—connecting nature and people.

Curr. Opin. Environ. Sustain., 14, 1-16.

Ferraro, P.J. & Hanauer, M.M. (2015). Through what

mechanisms do protected areas affect environmental and

social outcomes? Phil. Trans. R. Soc. B, 370, 20140267.

Ferraro, P.J. & Pressey, R.L. (2015). Measuring the difference

made by conservation initiatives: protected areas and their

environmental and social impacts. Phil. Trans. R. Soc. B, 370,

20140270.

Fox, H.E., Holtzman, J.L., Haisfield, K.M., et al. (2014). How

are our MPAs doing? Challenges in assessing global

patterns in marine protected area performance. Coast.

Manage., 42, 207-226.

Gadgil, M., Berkes, F. & Folke, C. (1993). Indigenous

knowledge for biodiversity conservation. AMBIO, 22,

151-156.

Halpern, B.S., White, C., Possingham, H.P., et al. (2013).

Achieving the triple bottom line in the face of inherent

trade-offs among social equity, economic return, and

conservation. P. Natl. Acad. Sci. USA, 110, 6229-

6234.

Hicks, C.C., Levine, A., Agrawal, A., et al. (2016). Engage key

social concepts for sustainability. Science, 352, 38-40.

Jones, N., McGinlay, J. & Dimitrakopoulos, P.G. (2017).

Improving social impact assessment of protected areas: a

review of the literature and directions for future research.

Environ. Impact Asses., 64, 1-7.

Kareiva, P., Groves, C., Marvier, M. & Hulme, P. (2014).

Review: the evolving linkage between conservation science

and practice at the nature conservancy. J. Appl. Ecol., 51,

1137-1147.

Kothari, A., Corrigan, C., Jonas, H., Neumann, A. & Shrumm,

H. (2012). Recognising and supporting territories and areas

conserved by indigenous peoples and local communities: global

overview and national case studies. Secretariat of the

Convention on Biological Diversity, ICCA Consortium,

Kalpavriksh, and Natural Justice, Montreal, Canada.

Technical Series no. 64.

Leisher, C., Samberg, L.H., Van Buekering, P. & Sanjayan, M.

(2013). Focal areas for measuring the human well-being

impacts of a conservation initiative. Sustainability, 5,

997-1010.

Leverington, F., Costa, K.L., Pavese, H., Lisle, A. & Hockings,

M. (2010). A global analysis of protected area management

effectiveness. Environ. Manage., 46, 685-698.

McDermott, M., Mahanty, S. & Schreckenberg, K. (2013).

Examining equity: a multidimensional framework for

assessing equity in payments for ecosystem services.

Environ. Sci. Policy, 33, 416-427.

McNamara, K. & Westoby, R. (2016). Intergenerational

sharing of indigenous environmental knowledge in the

Torres Strait. Pages 1-20 in A. Ansell, N. Klocker, & T.

Skelton, editors. Geographies of global issues: change and

threat. Springer, Singapore.

Oldekop, J.A., Holmes, G., Harris, W.E. & Evans, K.L. (2016).

A global assessment of the social and conservation

outcomes of protected areas. Conserv. Biol., 30, 133-141.

Pomeroy, R.S., Watson, L.M., Parks, J.E. & Cid, G.A. (2005).

How is your MPA doing? A methodology for evaluating the

management effectiveness of marine protected areas. Ocean

Coast. Manage., 48, 485-502.

Porter-Bolland, L., Ellis, E.A., Guariguata, M.R., Ruiz-Mallén,

I., Negrete-Yankelevich, S. & Reyes-Garcı́a, V. (2012).

Community managed forests and forest protected areas: an

assessment of their conservation effectiveness across the

tropics. Forest Ecol. Manag., 268, 6-17.

8 of 9 Conservation Letters, March/April 2018, 11(2), 1–9 Copyright and Photocopying: C© 2017 The Authors. Conservation Letters published by
Wiley Periodicals, Inc.



C. Corrigan et al. Global review of protected area indicators

Pretty, J., Adams, B., Berkes, F., et al. (2009). The

intersections of biological diversity and cultural diversity:

towards integration. Conserv. Soc., 7, 100-112.

Rao, M., Nagendra, H., Shahabuddin, G. & Carrasco, L.R.

(2016). Integrating community-managed areas into

protected area systems: the promise of synergies and the

reality of trade-offs. Pages 169-189 in L.N. Joppa, J.E.M.

Bailie, J.G. Robinson, editors. Protected areas: are they

safeguarding biodiversity? Wiley, Chichester, UK.

Robinson, C.J., James, G. & Whitehead, P.J. (2016).

Negotiating indigenous benefits from payment for

ecosystem service (PES) schemes. Global Environ. Chang.,

38, 21-29.

Satterfield, T., Gregory, R., Klain, S., Roberts, M. & Chan,

K.M. (2013). Culture, intangibles and metrics in environ-

mental management. J. Environ. Manage., 117, 103-114.

Schreckenberg, K., Camargo, I., Withnall, K., et al. (2010). Soc-

ial assessment of conservation initiatives: a review of rapid metho-

dologies. Natural Resource Issues No. 22. IIED, London.

Stiglitz, J.E., Sen, A. & Fitoussi, J.P. (2009). Report by the

commission on the measurement of economic performance

and social progress. http://www.stiglitz-sen-fitoussi.fr

(visited Jan. 14, 2016).
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