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Protected areas are currently the primary strategy employed worldwide to maintain ecosystem services
and mitigate biodiversity loss. Despite the prevalence and planned expansion of protected areas, the
impact of this conservation tool on human communities remains hotly contested in conservation policy.
The social impacts of protected areas are poorly understood largely because previous evaluations have
tended to focus on one or very few outcomes, and few have had the requisite data to assess causal effects
(i.e. longitudinal data for protected and control sites). Here, we evaluated the short-, medium- and longterm impacts of marine protected areas (MPAs) that were speciﬁcally designed to achieve the dual goals
of conservation and poverty alleviation (hereafter ‘‘integrated MPAs’’), on three key domains of poverty
(security, opportunity and empowerment) in eight villages in North Sulawesi, Indonesia. Using social
data for villages with and without integrated MPAs from pre-, mid- and post-the ﬁve-year
implementation period of the integrated MPAs, we found that the integrated MPAs appeared to
contribute to poverty alleviation. Positive impacts spanned all three poverty domains, but within each
domain the magnitude of the effects and timescales over which they manifested were mixed.
Importantly, positive impacts appeared to occur mostly during the implementation period, after which
integrated MPA activities all but ceased and reductions in poverty did not continue to accrue. This ﬁnding
questions the efﬁciency of the short-term approach taken in many international donor-assisted
protected area projects that integrate development and conservation, which are often designed with the
expectation that project activities will be sustained and related beneﬁts will continue to accumulate
after external support is terminated.
ß 2014 Elsevier Ltd. All rights reserved.
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1. Introduction
It is widely recognized that there is global biodiversity crisis,
and environmental degradation is expected to accelerate with
profoundly changing socioeconomic (e.g. human population
growth, economic development and urbanization) and climatic
conditions (Halpern et al., 2008; Rinawati et al., 2013; Thomas
et al., 2004). Protected areas are commonly employed worldwide
as a principal tool for maintaining biodiversity and key ecosystems
services (Millennium Ecosystem Assessment, 2005). While protected areas as a management strategy for nature conservation has
a long history, in the 1980s the prevailing top-down protectionist
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paradigm was replaced by an approach that was, at least in
principle, more sensitive to the rights and needs of local people
(Campbell et al., 2010). This shift took place in part because of
concern about the disproportionate costs of conservation imposed
on poor communities in developing countries, especially given the
geographic juxtaposition of biological wealth and human poverty
(Sunderlin et al., 2005). Further, there was growing recognition of
the importance of gaining local communities’ support for
protected areas to achieve conservation goals, particularly in
developing countries where resources for enforcement are scarce.
The dual goals of conservation and poverty alleviation have since
underpinned conservation philosophy and practice in most
developing countries (Pelser et al., 2013). This approach to
protected areas continues to be implemented under a number
of guises, including community-based conservation, co-management, and integrated conservation and development.
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Despite the paradigm shift toward including poverty reduction
as a goal of many protected areas, few evaluations of protected
areas have assessed the social impacts of protected areas, instead
focusing the biological domain (Fox et al., 2012; Miteva et al.,
2012). Reviews of social impacts of protected areas (e.g. Agrawal
and Redford, 2006; Carneiro, 2011; Mascia et al., 2010) have found
mixed evidence. For example, economic impacts of protected areas
– one of the most commonly assessed impacts – have been found to
be both positive (e.g. Andam et al., 2010) and negative (e.g. Maliao
and Polohan, 2008), and there are too few case studies from which
to extract explanations and generalizations. Thus the social
impacts of protected areas remain poorly understood (Ferraro
et al., 2011; Mascia et al., 2010). Previous social impact evaluations
have tended to suffer from two broad shortcomings: ﬁrst, studies
often examined one or very few impacts of protected areas
(Agrawal and Redford, 2006; Mascia et al., 2010); and, second, few
evaluations have had the requisite data to assess causal effects of
protected areas (Andam et al., 2010).
The ﬁrst shortcoming of existing social impact evaluations of
protected areas – the focus on one or very few outcomes – has led to
very narrow deﬁnitions of costs or beneﬁts of conservation (Agrawal
and Redford, 2006; Carneiro, 2011; Coad et al., 2008). For example,
evaluations in developing countries have often measured poverty
based solely on material and monetary assets (Pelser et al., 2013).
Following Sen’s (1976) criticism of this narrow deﬁnition of poverty,
there has been a consensus in the theoretical literature on a
multidimensional deﬁnition of poverty (Agrawal and Redford,
2006). The World Bank’s strategy for poverty alleviation is based
on such a deﬁnition, whereby poverty is due to a lack of opportunity,
empowerment, and security (World Bank, 2001). However monetary-based poverty indices continue to be used in many protected
area assessments (e.g. Andam et al., 2010; Ferraro et al., 2011).
The second barrier to advancing knowledge of the social
impacts of protected areas is the dearth of data required to assess
causal effects (Miteva et al., 2012). This is despite increasing
interest in social monitoring of conservation projects, for example
SocMon for coral reefs (Bunce et al., 2000). The few existing
empirical impact evaluations have tended to rely on comparisons
of outcomes in: (1) sites with and without protected areas for a
single time period (e.g. de Sherbinin, 2008; Tobey and Torell,
2006); or (2) protected area sites before and after the intervention
was implemented (e.g. Gjertsen, 2005; Leisher et al., 2012b). These
two approaches rely on assumptions that are rarely met: that there
was no difference between control and protected area sites prior to
the intervention; and that there were no concurrent macrochanges that would affect outcomes (Gertler et al., 2011).
Subsequently, there have been repeated calls for evaluations to
use longitudinal data for protected and control sites to avoid the
need for these assumptions (Ferraro and Pattanayak, 2006; Schmitt
and Osenberg, 1996). Further, given that the outcomes of protected
areas can be related to the duration of their implementation (Baral
et al., 2007; Russ and Alcala, 2004), longitudinal analysis using
multiple points in time, including ex-post assessment, is crucial for
a comprehensive understanding of social impacts. The few social
impact evaluations that have used longitudinal data for control and
project sites exist only for terrestrial sites in Bolivia (CanavireBacarreza and Hanauer, 2012), and Thailand and Costa Rica, where
a number of studies have used country-wide data sets (e.g. Andam
et al., 2010; Ferraro and Hanauer, 2011; Ferraro et al., 2011).
However, these studies adopted a narrow deﬁnition of poverty
with monetary-based indices, and only assessed impacts over one
time period.
Given the prevalence and planned expansion of protected areas
– the target set by the Convention of Biological Diversity is to
protect 10% of marine and 17% of terrestrial areas by 2020 (CBD,
2010) – understanding their social impact is of crucial policy
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importance, and is increasingly advocated as a priority topic of
research (Sutherland et al., 2009). To address gaps in understanding of the social impacts of protected areas, we examined the
impact of marine protected areas – designed to achieve the dual
goals of conservation and poverty alleviation (hereafter ‘‘integrated MPAs’’) – on poverty of associated villages in North Sulawesi,
Indonesia. Using data from pre-, mid-, and post-implementation
for villages with and without MPAs, we asked ‘‘How do integrated
MPAs affect key domains of poverty over the short, medium and
long term?’’.
2. Materials and methods
2.1. Integrated MPAs in North Sulawesi
The Coastal Resources Management Project (CRMP; locally
known as Proyek Pesisir) implemented integrated MPAs (all
<14 ha) during 1997–2002 in four villages in North Sulawesi,
Indonesia (Fig. 1). The project was jointly run by USAID and
Indonesia’s National Development Planning Agency (BAPPENAS),
and cost over US$ 1.4 million (Pollnac et al., 2003). Integrated MPA
plans were developed through a participatory planning process
lasting two years, after which they were formally adopted by
village ordinance. Notably, the village ordinances relating to the
prosecution of poachers were not supported by any district or
higher governance level legislation. Various development activities
were simultaneously carried out under the CRMP, including
improving access to drinking water, livelihood training and
environmental education. After the withdrawal of external support
in 2002, the villages continued to manage their MPAs to varying
extents; currently MPA rules are not enforced in any of the villages
and only the MPAs in the villages of Blongko and Talise are still
marked with buoys.
2.2. Sampling
We studied the four villages in North Sulawesi, hereafter
referred to as ‘‘MPA villages’’, pre-, mid-, and post-implementation
of the integrated MPAs (1997, 2000, 2002, respectively; Pollnac
et al., 2003) and in 2012, 10 years after the withdrawal of external
support. To estimate the counterfactual outcomes, we concurrently studied four control villages (Fig. 1). These were selected to
match key attributes of MPA villages that were likely to affect
outcomes of the integrated MPAs, such as aspects of poverty and
use of marine resources, including distance to markets, population
size, and ﬁsheries dependence. We used household surveys to
gather quantitative data of several indicators of poverty, followed
by semi-structured interviews with key informants, including
heads of village, members of MPA groups, and traditional leaders.
The two kinds of data were intended to triangulate results and aid
our understanding of the possible causal mechanisms behind
changes in poverty indicators. Households within villages were
systematically sampled, whereby a sampling fraction of every ith
household (e.g. 2nd, 3rd, 4th) was determined by dividing the total
village population by the sample size (De Vaus, 1991; Henry,
1990). This sampling strategy ensured that the sample was random
but also geographically representative. We surveyed over 2000
respondents during the entire study. At each village at each point
in time, the number of surveys conducted per village ranged from
40 to 140, depending on the population of the village and available
time at each site.
2.3. Poverty indicators
To develop a framework for assessing the impact of integrated
MPAs on poverty, we drew on the World Bank’s multidimensional
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Fig. 1. Location of villages with integrated MPAs (closed circles) and without integrated MPAs (open circles) in the province of North Sulawesi, Indonesia.

deﬁnition of poverty (World Bank, 2001) and its applications to
examining the relationship between natural resource management and poverty (e.g. Leisher et al., 2012a; Scherl et al., 2004; van
Beukering et al., 2013). The framework is composed of three
domains of poverty: security, opportunity, and empowerment
(Table 1). The premise of the framework is that poverty alleviation
requires: (1) enhancement of security against adverse shocks to
the social–ecological system; (2) promotion of material opportunities, including ﬁnancial and human assets; and (3) empowerment of stakeholders to shape decisions that affect their lives
(World Bank, 2001). The three poverty domains and their
respective components are complementary and interconnected;
consequently affecting a component of poverty in one poverty
domain will affect underlying causes of poverty addressed in the
other two domains (World Bank, 2001). Components of this
framework contain themes addressed in parallel literatures, for
example the premise of the security domain reﬂects key concepts
embedded in social resilience (Adger, 2000). Likewise, the
opportunities domain reﬂects important components of the
Sustainable Livelihoods Framework (Scoones, 1998). The three
domains of poverty can be represented by ten components,
operationalized in this study by context-speciﬁc indicators tailored
to assess the impact of the integrated MPAs on poverty alleviation
(Table 1). These indicators are not intended to represent all facets
of each component or domain of poverty. Rather, the indicators we
used measure some aspects of poverty that could be affected by the
integrated MPAs. Indicators concerning respondents’ perceptions

of the state of various aspects of their surrounding environment
were assessed using a 15-point scale to allow for ﬁne ordinal
judgments. To operationalize the scale, we used a visual selfanchoring ladder-like diagram, a technique developed by Cantril
(1965), which has been used previously in studies of natural
resource management (e.g. Maliao and Polohan, 2008; Pomeroy
et al., 1996). The 15 steps represented a continuum of scenarios
from the worst to best for that indicator. Some of the poverty
indicators were assessed at each of the four sampling periods,
whereas others were assessed only in the most recent two or three
sampling periods (Table A.1).
2.4. Data analyses
To assess whether integrated MPAs signiﬁcantly affected the
poverty indicators (Table 1), we drew on the difference-indifferences method (Gertler et al., 2011), a quasi-experimental
technique from the econometrics literature on impact evaluation.
The difference-in-differences method compares changes in outcomes over time between impact and control groups, and thus
accounts for bias due to: (1) initial difference between groups, and
(2) changes that are a result of broader-scale trends (Gertler et al.,
2011). The design involved testing the effect of two explanatory
variables – time and presence of integrated MPAs – on each of the
poverty indicators (our response variables). A signiﬁcant interaction between the two explanatory variables indicates that the
integrated MPAs had an effect, such that changes in the poverty
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Table 1
Framework for assessing the impact of MPA management on poverty, which is based on the World Bank’s strategy for poverty alleviation (World Bank, 2001) and its
applications to examining the relationship between natural resource management and poverty (e.g. Scherl et al., 2004).
Poverty domains and components

Indicator

Description

Security
Livelihood diversity

Average number of different occupations

Total number of different occupations in the household divided
by the number of household members
Whether ﬁshing is the primary livelihood for the household
Perception of indicator based on a 15-point scale
Present household well-being reported as worse, same or
better than ﬁve years ago
Expectation of household well-being in ﬁve years being better
or worse than present well-being

Resource dependence
Conﬂict
Well-being

Fisheries dependence
Frequency of illegal ﬁshinga
Present well-being
Future well-being

Opportunity
Financial capital

Human capital

Environmental knowledge

Natural capital

Condition of local marine environment
Fish catch from local area

Principal component score based on the type of wall, ﬂoor, roof and
window, and the presence or absence of a toilet, lounge suite,
display cabinet and modern stove (further details Table A.2)
Score based on responses to eight statements concerning the relationship
between coastal resources and human activities (further details Text A.1)
Perception of indicator based on a 15-point scale
Perception of indicator based on a 15-point scale

Marine resource control
Ability to inﬂuence community affairs
Prosecution of ﬁshing in the MPA
Local government support for MPA
Enforcement of ﬁshing laws

Perception
Perception
Perception
Perception
Perception

Empowerment
Resource access
Inﬂuence in community
Governance mechanism

a

Wealth (material style of life)

of
of
of
of
of

indicator
indicator
indicator
indicator
indicator

based
based
based
based
based

on
on
on
on
on

a
a
a
a
a

15-point
15-point
15-point
15-point
15-point

scale
scale
scale
scale
scale

‘Illegal ﬁshing’ refers to all ﬁshing practices (including bombing and cyanide ﬁshing) that are banned under national law in Indonesia.

indicator over time differed signiﬁcantly between MPA villages
and control villages. Conversely, a non-signiﬁcant interaction and a
signiﬁcant effect of integrated MPAs would indicate that the
control and MPA villages differed signiﬁcantly but the presence of
integrated MPAs did not affect that difference.
We tested for interaction effects between time and integrated
MPAs over different time periods for each of the poverty indicators
individually. For poverty indicators for which we had baseline (i.e.
pre-MPA) data (see Table A.1), we tested for interaction effects for
three time periods: 1997–2000, 1997–2002, and 1997–2012,
representing the short-, medium- and long-term impacts of the
integrated MPAs, respectively. For indicators without baseline data
(see Table A.1), we tested for interaction effect between each
sampling event: 2000–2002 and 2002–2012. We tested for
interaction effects using statistical models appropriate for the
respective types of data. For present well-being (ordered
categorical data) we used a proportional odds model, while for
ﬁsheries dependence and future well-being (dichotomous categorical data) we used a generalized linear mixed model with a
binomial distribution. For all other indicators (continuous data) we
used a general linear mixed model. The relevant assumptions were
tested for each of the statistical models (e.g. normality and
homogeneity of variances for linear mixed models). For two
indicators – prosecution of ﬁshing in the MPA and local
government support for MPA – we tested for the effect of time
but not the interaction effect because these indicators were only
relevant in MPA villages. Village was set a priori as a random factor
for all of the analyses because of the hierarchical nature of the data
(i.e. respondents were nested in villages).
For indicators that were signiﬁcantly affected by the integrated
MPAs over at least one time period, we used standardized effect
sizes to compare changes in poverty indicators between MPA and
control villages, which allowed us to compare across indicators
based on different measures. We used Cohen’s d effect statistic
with a bias correction for all continuous poverty indicators
analyzed using general linear mixed models, and odds ratios for
the remaining categorical indicators. Conﬁdence intervals were
calculated using percentile bootstrapping (1000 replications) to

account for non-independence of the data arising from repeated
sampling within each village. For indicators without baseline data,
we used t-tests to compare the indicator values from MPA and
control villages for the earliest year for which we had data. All
analyses were conducted using R software (version 2.15.1).
3. Results
Our results indicate that the integrated MPAs signiﬁcantly
affected all three poverty domains (Table 2), but effects differed
between indicators in terms of the magnitude and timescales over
which they manifested (Fig. 2).
3.1. Security domain
Changes in security during 1997–2012 differed between
indicators, suggesting integrated MPAs can have a mixed effect
on this poverty domain (Fig. 2a). Fisheries dependence was
reduced by integrated MPAs; households in MPA villages were 80%
more likely to undertake an activity other than ﬁshing as their
primary livelihood in 2002, compared to 1997, while control
villages showed little change. Although ﬁsheries dependence
increased in both control and MPA villages post-implementation,
ﬁsheries dependence did not return to baseline levels in MPA
villages (Fig. 2a). Livelihood diversity decreased for both MPA and
control villages during the experimental period, but the decrease
was greatest for control villages, indicating that integrated MPAs
had a positive effect on livelihood diversity. Perception of present
well-being was negatively affected by integrated MPAs. While
households in MPA villages were 39% more likely to rate their wellbeing in a higher category in 2000 than in 1997, households in
control villages were 153% more likely to rate their well-being
more highly in 2000. Further, while perceived well-being in MPA
villages decreased after the ﬁrst three years of integrated MPA
implementation and did not return to the level in 2000, well-being
in control villages showed little change. Lastly, perceived future
well-being and frequency of illegal ﬁshing were not signiﬁcantly
affected by the integrated MPAs over any time periods (Table 2).
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Table 2
Summary of results of analyses testing for an interaction between presence of integrated MPA management and time (i.e. a signiﬁcant effect of integrated MPA management)
for each poverty indicator over multiple time periods. Bolded values are signiﬁcant at a = 0.05.
Poverty domains and components

Indicator

p value (management  time interaction)
Time period

Security
Livelihood diversity
Resource dependence
Conﬂict
Well-being

Opportunity
Financial capital
Human capital
Natural capital

Empowerment
Resources access
Inﬂuence in community
Governance mechanism

1997–2000

1997–2002

1997–2012

Average number of different occupations
Fisheries dependence
Frequency of illegal ﬁshing
Present well-being
Future well-being

0.0461
0.0009

0.0001
6.63  10

0.0002
0.5420

4.32  10
0.5080

<0.0001
0.0010
0.2182b
1.94  10
0.7800

Wealth
Environmental knowledge

0.0136
0.0003

0.0002
0.0435

Condition of local marine environment
Fish catch from local area

Marine resource control
Ability to inﬂuence community affairs
Prosecution of ﬁshing in the MPA
Local government support for MPA
Enforcement of ﬁshing laws

6

11

6

0.0137
0.0013

2000–2002

2002–2012

0.5658

0.0049
0.0041

0.2060
0.5508

0.0103
0.1034
0.1651a
0.0005a
0.0027

a
p value relates to the effect of time not to the interaction between integrated MPA management and time because data for control villages were not available for these
indicators.
b
The interaction between presence of integrated MPA management and time was tested for 2002–2012 for the indicator frequency of illegal ﬁshing.

3.2. Opportunity domain
Opportunity increased for MPA villages but did not change
signiﬁcantly, or increased by a lesser extent, for control villages
during integrated MPA implementation (i.e. 1997–2002), indicating that integrated MPAs positively affected opportunity (Fig. 2).
During integrated MPA implementation, wealth, environmental
knowledge, and ﬁsh catch increased for both control and MPA
villages, although the increase was signiﬁcantly greater for MPA
villages. However, post-implementation (i.e. 2002–2012) changes
in opportunity indicators in MPA villages either matched that of
the control villages (e.g. environmental knowledge; Fig. 2a), were
less than those in the control villages (e.g. natural capital
indicators; Fig. 2b), or were partially reversed after gains in
opportunity in MPA villages prior to 2002 (e.g. wealth; Fig. 2a).
3.3. Empowerment domain
The effect of the integrated MPAs on the domain of empowerment differed between indicators. Perceived ability to inﬂuence
community affairs appeared not to be affected by the integrated
MPAs, and perceived prosecution of ﬁshing in the MPA did not
change signiﬁcantly over time in the MPA villages. For indicators
that were signiﬁcantly affected by integrated MPAs, the general
effect in control and MPA villages was uniform across all indicators,
except local government support for MPAs. Empowerment
increased for both MPA and control villages from mid-implementation (i.e. 2000) until 2012, but these increases were signiﬁcantly
larger for control villages than MPA villages post-implementation
(post-2002; Fig. 2b). These results indicate that integrated MPAs
had a negative effect on empowerment over the period analyzed.
However, empowerment could have increased in MPA villages
during the initial years of implementation for which we lack data.
This possibility is supported by data from the beginning of the
periods analyzed. Resource control and ability to inﬂuence
community affairs were signiﬁcantly higher for MPA than control

villages in 2000, as was enforcement of ﬁsheries laws in 2002
(Fig. 3).
4. Discussion
Although protected areas are currently the dominant approach
to mitigating environmental degradation and biodiversity loss,
their effect on associated human communities remains poorly
understood, and is intensely debated in conservation policy
(Agrawal and Redford, 2006; Andam et al., 2010). Using data from
pre-, mid-, and post-implementation of integrated MPAs for
villages with and without MPAs in North Sulawesi, we found that
the integrated MPAs appeared to contribute to reducing the three
key domains of poverty (security, opportunity and empowerment)
during the implementation period, but these improvements
tended not to continue to accrue after external support was
withdrawn. The magnitude of the effects and timescale over which
they manifested were mixed, but positive impacts spanned all
poverty domains. We ﬁrst discuss the temporal trends in impacts
of the integrated MPAs on poverty, and then explore the impacts on
each of the poverty domains.
4.1. Temporal trends in effects of integrated MPAs on poverty
Many conservation and development projects funded by
multilateral development banks and international donors, such
as the integrated MPAs in North Sulawesi, are designed with the
expectation that outcomes will be achieved within the implementation period and that project activities will persist and related
outcomes will continue to accrue after external support is
withdrawn (Olsen and Christie, 2000). A key ﬁnding from our
study is that the integrated MPAs did appear to contribute to
poverty alleviation, but these improvements occurred mostly
during the implementation period and did not continue to
accumulate after the large injection of funds and external expertise
had been terminated. During the decade after implementation
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Fig. 2. Changes in poverty indicators under the poverty domains of security, opportunity and empowerment. Poverty indicators in (A) were assessed during 1997–2000 (blue
line), 1997–2002 (green line) and 1997–2012 (yellow line), and those in (B) were assessed during 2000–2002 (red line) and 2002–2012 (black line). Changes in poverty
indicators in villages with integrated MPAs (closed circles) and without MPAs (open circles) are indicated by effect sizes and bootstrapped 95% conﬁdence intervals. The
impact of integrated MPAs on security was mixed; integrated MPAs appeared to increase livelihood diversity, decrease ﬁsheries dependence, and in general have a negative
effect on well-being. Wealth and environmental knowledge under the opportunity domain increased for MPA villages but did not change signiﬁcantly, or increased by a lesser
extent, for control villages during integrated MPA implementation (i.e. 1997–2002), indicating a positive effect of integrated MPAs. Indicators under the domain of
empowerment generally increased for both MPA and control groups from mid-integrated MPA implementation (i.e. 2000) until 2012. However, increases were signiﬁcantly
greater for control villages than MPA villages, particularly post-integrated MPA implementation. Effect sizes for ﬁsheries dependence and present well-being were calculated
using odds ratios, and are represented here on a logarithmic scale. The effect statistic used to calculate the effect size for the other indicators was Cohen’s d with a bias
correction.

ﬁnished, project activities all but ceased and changes in poverty
indicators in MPA villages either matched those of the control
villages (e.g. environmental knowledge), were less than those of
the control villages (e.g. empowerment indicators), or gains in
poverty alleviation in MPA villages which occurred prior to 2002
were partially lost (e.g. ﬁsheries dependence and wealth). Previous
studies in the Philippines have also found that community-based
ﬁsheries management projects had positive social impacts within
the implementation periods (e.g. Baticados and Agbayani, 2000),
and that the activities of such projects are commonly not sustained

after external support is terminated (e.g. Pomeroy and Carlos,
1997).
One likely reason for the lack of sustainability of projects such
as the integrated MPAs is their short funding cycles (typically three
to ﬁve years; Bottrill et al., 2011; Keppel et al., 2012), which do not
reﬂect the time necessary to develop the attitudinal, behavioral,
and socioeconomic changes required for stakeholders to continue
undertaking conservation activities unaided (Blom et al., 2010).
Indeed, a study of a conservation and development project in Nepal
found that the focus of the project progressed from development,
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Perceived score by stakeholders

12
10

*

**

8

**

***

**

Control villages
MPA villages

6

* p < 0.05
** p < 0.01
*** p < 0.001

4
2
0

Opportunity domain

Our ﬁndings also emphasize the importance of carrying out
evaluations at multiple points in time after projects are initiated, a
recommendation which has been advocated by a number of
authors (e.g. Baral et al., 2007; Miteva et al., 2012). In particular, expost assessments are critical because results from evaluations
within the project implementation phase can be different from expost evaluations, as we found. Despite this need, a recent review of
co-managed ﬁsheries found that ex-post assessments are rare
(Evans et al., 2011).
4.2. Security domain

Empowerment domain

Fig. 3. Mean perceived scores of a subset of poverty indicators under the poverty
domains of opportunity and empowerment. Scores are for villages with integrated
MPAs (black) and without integrated MPAs (gray) in 2002 (for enforcement and
environmental condition) and 2000 (for resource control, community inﬂuence and
ﬁsh catch). For all ﬁve indicators, the mean perceived score for MPA villages was
signiﬁcantly greater than for control villages (signiﬁcance level indicated by
asterisks). Error bars show standard errors of the mean.

through a transitional period of institutional strengthening,
toward conservation (Baral et al., 2007). The authors suggested
that at least a decade is required to build capacity for, and interest
in conservation amongst local people. Institutional strengthening
is also critical to long-term success because projects are often
hindered by lack of local government interest or parochial village
politics (e.g. Christie, 2004; Webb et al., 2004). We also found that
respondents’ perceptions of local government support for MPAs
decreased signiﬁcantly post-implementation, which many respondents attributed to issues unrelated to the MPAs. For example, in
the village of Blongko, the current head of the village does not
support the MPA because the leader of the MPA group is his
political rival.
Our ﬁndings about the temporal trends of effects of integrated
MPAs on poverty have important implications for future design
and evaluation of conservation and development initiatives. Our
results suggest that the short-term approach taken in many
international donor-assisted protected area projects can be
adequate to reduce poverty, but only within the implementation
period. Further, these ﬁndings highlight that short-term projects
are insufﬁcient to motivate sustained project activities required for
continual achievement of development and conservation outcomes after external support is withdrawn. Other studies have
similarly suggested that longer project timeframes are necessary
to sustain funding, build capacity, and gain broad-based support
for project activities from both villagers and local governments
(e.g. Keppel et al., 2012; Olsen and Christie, 2000). Related
literature in resource management suggests that gaining ongoing
support from local governments will also require institutional
strengthening, for example by fostering linkages with higher levels
of governance (Ostrom, 1990). Further, conservation projects that
rely on community support, such as those in this study, should seek
to strengthen or maintain the institutional design principles
(Ostrom, 1990; e.g. graduated sanctions, clearly deﬁned boundaries) thought to facilitate collective action outcomes such as
improved livelihoods and compliance in ﬁsheries co-management
(Cinner et al., 2012). The time required to achieve project
sustainability will depend on the context, with some authors
suggesting one to several decades (e.g. Baral et al., 2007; Torell
et al., 2004), while others advise that indeﬁnite commitment is
needed in some sites (e.g. Christie et al., 2009).

The impact of the integrated MPAs on the poverty domain of
security differed between indicators, with positive impacts on
livelihood indicators and negative impacts on perceived wellbeing. The reduction in ﬁsheries dependence in MPA villages
during the implementation period was not completely sustained
after 2002. Achieving permanent livelihood shifts is difﬁcult, as
found by other conservation and development projects (e.g. Weber
et al., 2011), because livelihood behavior is affected by a multitude
of socio-cultural factors (OECD, 2007), such as family traditions
(Terkla et al., 1988) and occupational attachment and identity
(Marshall, 2010; Pollnac et al., 2001). Further, broader-scale trends,
such as the decline in seaweed farming due to disease in North
Sulawesi over the same period (Pollnac et al., 2003), probably
contributed to increased ﬁsheries dependence in both control and
MPA villages. The integrated MPAs were associated with greater
livelihood diversity, probably through alternative livelihood
programs, but there was an overall decline over time in the
number of livelihoods per household member in both control and
MPA villages. This decrease in livelihood diversity probably reﬂects
broader macro-economic trends whereby increasing development
and wealth promotes livelihood specialization (Cinner and Bodin,
2010; Hill et al., 2012).
The negative changes in perceived well-being that we found in
MPA villages were at odds with changes in other indicators of
poverty, such as wealth, that were positively affected by the
integrated MPAs. Previous studies have found that perceived wellbeing has been both positively and negatively affected by
conservation projects, including protected areas (e.g. Gockel and
Gray, 2009) and co-management (e.g. Evans et al., 2011).
Respondents’ sense of well-being is likely to be inﬂuenced by other
factors affected by the integrated MPAs, such as conﬂict, which has
sometimes been found to increase under community-based
ﬁsheries management in developing countries (e.g. Clarke and
Jupiter, 2010; Evans et al., 2011). While we did not have quantitative
data on conﬂict (apart from that potentially arising from illegal
ﬁshing), our key informants recalled a number of issues related to
the integrated MPAs which led to conﬂict, such as the misuse of
project funds, inequitable sharing of beneﬁts, and confusion over
property rights. For example, the village of Talise has an ongoing
dispute with a neighboring village, Kinabohutan, regarding the
location of the MPA. Poaching by Kinabohutan residents as a result of
this dispute continues, and led to at least two violent interactions
between villagers during the implementation period (Pollnac et al.,
2003). Another signiﬁcant source of conﬂict reported by respondents was that few poachers were punished; in the village of
Blongko, members of the MPA group staged a demonstration about
this governance failure by ﬁshing together in the MPA. This lack of
enforcement of MPA rules is likely to be partially due to the limited
ability of villagers to pursue prosecution of poachers under the
village ordinance pertaining to the integrated MPAs, because the
ordinance is not supported by any district or higher governance level
legislation relating to prosecution of poachers. Thus to reduce the
likelihood of conﬂict related to MPA management, it is critical that
projects such as the integrated MPAs foster appropriate governance
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mechanisms, including nested governance systems, graduated
sanctions and context-appropriate mechanisms to resolve conﬂict
(Ostrom, 1990).
The negative effect of the integrated MPAs on well-being could
also be due to respondents’ expectations of project outcomes that
were not realized. For example, many respondents mentioned they
were told that establishing MPAs would bring tourism business to
their villages but this had not occurred. Exaggerating the beneﬁts
of such projects to stakeholders – which appears often to be the
case in regards to tourism potential (e.g. Fabricius et al., 2001;
Magome et al., 2000) – is counterproductive because it can lead to
disillusionment and distrust. Thus, it is imperative to the success of
such projects that stakeholders have realistic expectations of
outcomes and related beneﬁts, a recommendation made also by a
recent evaluation of a terrestrial conservation and development
project (Pelser et al., 2013).
4.3. Opportunity domain
The integrated MPAs initially promoted important aspects of
the opportunity poverty domain but impacts did not continue to
accrue post-implementation. Improvement in environmental
knowledge is a principal outcome expected from integrated
conservation and development projects, and some evaluations
have detected such changes (e.g. Leisher et al., 2012b). Although
we found that the integrated MPAs improved environmental
knowledge during the implementation period, increases in
knowledge after 2002 (i.e. post-implementation) were comparatively much larger for both MPA and control villages. This suggests
that although the project achieved some success in improving
environmental knowledge, broader-scale factors, such as regional
media awareness campaigns or growing national awareness of
environmental issues, were likely to be more important in
inﬂuencing people’s understanding of social-ecological systems.
Wealth was positively affected by the integrated MPAs during
the implementation period, a ﬁnding consistent with some recent
evaluations of protected areas (e.g. Andam et al., 2010; Sims, 2010)
and ﬁsheries co-management (Evans et al., 2011). Increases in
wealth could be due to a number of project activities aimed at
improving livelihoods and living conditions in general, such as
farm productivity training, revolving funds for ﬁshing gear, and
construction to prevent ﬂoods. Improvements in household wealth
could also relate to increased ﬁsheries yield, which was perceived
to be greater in MPA villages than control villages midway through
the project.
4.4. Empowerment domain
The poverty domain of empowerment increased for both MPA
and control villages from mid-MPA implementation until 2012.
Increases in empowerment in MPA villages were either the same or
signiﬁcantly less than for control villages, depending on time
period and empowerment indicator. This indicates that the
integrated MPAs either had no effect or negatively impacted
different components of empowerment. The positive changes in
empowerment in all villages probably reﬂect the Indonesia-wide
devolution of power to local government since the passing of the
decentralization laws (Law Nos. 22 and 25) in 1999, and their
revisions in 2004 and 2008. This shift in governance has provided
opportunities for local villages to participate in decision-making
processes about natural resources (Siry, 2011).
Two plausible explanations exist for the apparent lack of a
positive effect of the integrated MPAs on empowerment. First, it
could be an artifact of our sampling method. We have data on this
poverty domain only from mid-project implementation, but
improvements in empowerment could have already occurred
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during the initial years of implementation. Indeed, the level of all
empowerment indicators was higher for MPA than control villages
in 2000/2002. This is expected because many of the project
activities that should build empowerment occurred in the initial
years of implementation (i.e. 1997–2000). These activities included facilitating land tenure and various village ordinances
concerning, for example, MPAs and associated management
groups – activities that many respondents and key informants
mentioned as foremost beneﬁts of the project. The second
explanation is that integrated MPAs did inhibit overall feelings
of empowerment for many villagers. This could be part because
villagers are largely unable to pursue prosecution of violators of
the integrated MPAs, given that the related village ordinance is not
supported by any higher governance level legislation relating to
prosecution of poachers. Further, although common property
management, such as the integrated MPAs, is often associated with
shifts in property rights and governance toward local stakeholders
(Ostrom, 1990), reallocation of power might not always be
equitably distributed and might provide opportunities for local
elites to control resources (Béné et al., 2009; Glaser et al., 2010).
Indeed, reviews of MPAs (Maliao et al., 2009; Mascia et al., 2010)
and co-managed ﬁsheries (Evans et al., 2011) have found both
negative and positive changes in perceptions of empowerment in
associated communities.
4.5. Critiques and caveats
Existing evaluations of the impacts of protected areas on people
have tended to suffer two broad limitations, which we have
endeavored to overcome. First, evaluations have tended not to
assess the full suite of social impacts that conservation initiatives
are likely to have, instead often evaluating only one or very few
impacts (Agrawal and Redford, 2006; Carneiro, 2011). Although
our evaluation included 14 indicators of three domains of poverty,
we were unable to consider some important aspects of poverty
that could potentially be impacted by protected areas, such as
power dynamics, which could have explained the observed
negative changes in perceived well-being. Likewise, the only
indicator of the human capital component we operationalized was
environment knowledge, yet there are other aspects of human
capital that could potentially be affected by the integrated MPAs,
such as livelihood skills acquired from alternative livelihood
training sessions. Further, while we represented natural capital
under the opportunity domain using perception data, given that
stakeholders’ perceptions of ecological condition can differ from
that gathered using biological monitoring (Daw et al., 2011), it
would be preferable to have had both perception and biological
data to represent this poverty component. Nevertheless, our study
highlights the inadequacy of using a single indicator (e.g.
monetary-based indices) to evaluate social impacts because the
impacts of the integrated MPAs differed between indicators.
The second common limitation of existing evaluations of
protected areas is that the appropriate data are often lacking to
overcome two important forms of bias that impede attribution: (1)
confounding factors correlated with project and outcomes; and (2)
selection bias, whereby project units are selected on the basis of
characteristics that also affect outcomes (Ferraro, 2009). We
sought to overcome these biases by using longitudinal data for
MPA villages and control villages which were coarsely matched
according to key attributes of the MPA villages likely to affect
outcomes of the integrated MPAs. This approach relies on the
parallel trends assumption (Gertler et al., 2011): that, in the
absence of management, changes in poverty in MPA villages would
be parallel to those in control villages. While our coarse matching
approach sought to meet this assumption, it might have been
better fulﬁlled if we had used statistical matching techniques
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(which our data would not allow), which involves matching project
and control units based on characteristics assumed to affect project
participation and outcomes (Gertler et al., 2011). However, in
reality these characteristics are often not observable or quantiﬁable, and change over time. A randomized experimental design is
optimal for undertaking impact evaluation, but this technique has
yet to be used in conservation evaluation because it is seldom
feasible or ethical to randomly allocate conservation interventions
(Miteva et al., 2012).

5. Conclusions
We provide empirical evidence that integrated MPAs can
contribute to poverty alleviation. Within each poverty domain, the
temporal persistence of effects was mixed, but positive impacts
spanned all three domains. Many conservation and development
projects, such as the integrated MPAs, are designed with the
expectation that project activities will be sustained and related
outcomes will continue to accumulate after external support is
terminated (Olsen and Christie, 2000). However, we found this was
not the case. Our results suggest that improvements occurred
mostly during the ﬁve-year implementation period, after which
project activities all but ceased and accumulation of outcomes did
not continue. This ﬁnding questions the cost-effectiveness and
efﬁciency of the short-term approach taken in many international
donor-assisted protected area projects that integrate conservation
and development (Bottrill et al., 2011; Keppel et al., 2012), and
suggests that long-term conservation and development goals
require long-term commitment from implementation agencies
and donors. However, given that the effect of protected areas on
people is likely to vary with project and context (Cinner et al.,
2012), only through the accumulation of studies such as ours can
we obtain an understanding of the heterogeneous impacts of
protected areas, and learn to design projects to better achieve
social goals. Given the present dearth of research on the social
impacts of protected areas (Ferraro et al., 2011; Mascia et al., 2010),
further research involving estimation of counterfactual outcomes
is urgently needed. Additionally, our study highlights the
importance of evaluating multiple outcomes at several points in
time after projects are initiated (including ex-post assessments),
because impacts are likely to vary over time and between poverty
domains. Improving understanding of the social impacts of
protected areas is of vital policy importance given that protected
areas are one of the principal tools employed to mitigate the
adverse effects of global environmental change, and that their
prevalence and planned expansion requires vast investments of
time and money. More importantly, as global protected area
coverage increases, millions more people in developing countries
will be affected. An understanding of the social impacts of
protected areas is therefore crucial to designing projects that
improve the well-being of people, and thus that have a greater
likelihood of achieving positive environmental outcomes.
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Cinner, J.E., Bodin, Ö., 2010. Livelihood diversiﬁcation in tropical coastal communities: a network-based approach to analyzing ‘livelihood landscapes’. PLoS ONE
5, e11999.
Cinner, J.E., McClanahan, T.R., MacNeil, M.A., Graham, N.A., Daw, T.M., Mukminin, A.,
Feary, D.A., Rabearisoa, A.L., Wamukota, A., Jiddawi, N., 2012. Comanagement of
coral reef social-ecological systems. Proc. Natl. Acad. Sci. 109, 5219–5222.
Clarke, P., Jupiter, S.D., 2010. Law, custom and comunity-based natural resource
management in Kubulau District (Fiji). Environ. Conserv. 37, 98–106.
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 Centre, Cambridge, UK.
Daw, T., Robinson, J., Graham, N., 2011. Perceptions of trends in Seychelles artisanal
trap ﬁsheries: comparing catch monitoring, underwater visual census and
ﬁshers’ knowledge. Environ. Conserv. 38, 75–88.
de Sherbinin, A., 2008. Is poverty more acute near parks? An assessment of infant
mortality rates around protected areas in developing countries. Oryx 42, 26–35.
De Vaus, D., 1991. Surveys in Social Research. University of London Press, London,
UK.
Evans, L., Cherrett, N., Pemsl, D., 2011. Assessing the impact of ﬁsheries comanagement interventions in developing countries: a meta-analysis. J. Environ.
Manage. 92, 1938–1949.
Fabricius, C., Koch, E., Magome, H., 2001. Towards strengthening collaborative
ecosystem management: lessons from environmental conﬂict and political
change in southern Africa. J. R. Soc. N. Z. 31, 831–844.
Ferraro, P.J., 2009. Counterfactual thinking and impact evaluation in environmental
policy. New Directions Eval. 2009, 75–84.
Ferraro, P.J., Hanauer, M.M., 2011. Protecting ecosystems and alleviating poverty with
parks and reserves: ‘win-win’or tradeoffs? Environ. Resour. Econ. 48, 269–286.
Ferraro, P.J., Pattanayak, S.K., 2006. Money for nothing? A call for empirical
evaluation of biodiversity conservation investments. PLoS Biol. 4, 482–488.
Ferraro, P.J., Hanauer, M.M., Sims, K.R., 2011. Conditions associated with protected
area success in conservation and poverty reduction. Proc. Natl. Acad. Sci. 108,
13913–13918.

G.G. Gurney et al. / Global Environmental Change 26 (2014) 98–107
Fox, H.E., Mascia, M.B., Basurto, X., Costa, A., Glew, L., Heinemann, D., Karrer, L.B.,
Lester, S.E., Lombana, A.V., Pomeroy, R.S., 2012. Reexamining the science of
marine protected areas: linking knowledge to action. Conserv. Lett. 5, 1–10.
Gertler, P.J., Martinez, S., Premand, P., Rawlings, L.B., Vermeersch, C.M., 2011. Impact
Evaluation in Practice. World Bank Publications, Washington, DC, USA.
Gjertsen, H., 2005. Can habitat protection lead to improvements in human wellbeing? Evidence from marine protected areas in the Philippines. World Dev. 33,
199–217.
Glaser, M., Baitoningsih, W., Ferse, S.C., Neil, M., Deswandi, R., 2010. Whose
sustainability? Top–down participation and emergent rules in marine protected area management in Indonesia. Mar. Policy 34, 1215–1225.
Gockel, C.K., Gray, L.C., 2009. Integrating conservation and development in the
Peruvian Amazon. Ecol. Soc. 14, 11.
Halpern, B.S., Walbridge, S., Selkoe, K.A., Kappel, C.V., Micheli, F., D’Agrosa, C., Bruno,
J.F., Casey, K.S., Ebert, C., Fox, H.E., Fujita, R., Heinemann, D., Lenihan, H.S., Madin,
E.M.P., Perry, M.T., Selig, E.R., Spalding, M., Steneck, R., Watson, R., 2008. A global
map of human impact on marine ecosystems. Science 319, 948–952.
Henry, G.T., 1990. Practical Sampling. Sage Publications, Newbury Park, USA.
Hill, N., Rowcliffe, J., Koldewey, H.J., Milner-Gulland, E.J., 2012. The interaction
between seaweed farming as an alternative occupation and ﬁsher numbers in
the Central Philippines. Conserv. Biol. 26, 324–334.
Keppel, G., Morrison, C., Watling, D., Tuiwawa, M.V., Rounds, I.A., 2012. Conservation in tropical Paciﬁc Island countries: why most current approaches are
failing. Conserv. Lett. 5, 256–265.
Leisher, C., Hess, S., Boucher, T.M., van Beukering, P., Sanjayan, M., 2012a. Measuring
the impacts of community-based grasslands management in Mongolia’s Gobi.
PLoS ONE 7, e30991.
Leisher, C., Mangubhai, S., Hess, S., Widodo, H., Soekirman, T., Tjoe, S., Wawiyai, S.,
Neil Larsen, S., Rumetna, L., Halim, A., Sanjayan, M., 2012b. Measuring the
beneﬁts and costs of community education and outreach in marine protected
areas. Mar. Policy 36, 1005–1011.
Magome, H., Grossman, D., Fakir, S., Stowell, Y., 2000. Partnerships in conservation:
the state, private sector and the community at Madikwe Game Reserve, Northwest Province, South Africa. Discussion Paper Evaluating Eden Series-International Institute for Environment and Development.
Maliao, R., Polohan, B., 2008. Evaluating the impacts of mangrove rehabilitation in
Cogtong Bay, Philippines. Environ. Manage. 41, 414–424.
Maliao, R.J., Pomeroy, R.S., Turingan, R.G., 2009. Performance of community-based
coastal resource management (CBCRM) programs in the Philippines: a metaanalysis. Mar. Policy 33, 818–825.
Marshall, N.A., 2010. Understanding social resilience to climate variability in
primary enterprises and industries. Global Environ. Change 20, 36–43.
Mascia, M.B., Claus, C.A., Naidoo, R., 2010. Impacts of marine protected areas on
ﬁshing communities. Conserv. Biol. 24, 1424–1429.
Millennium Ecosystem Assessment, 2005. Ecosystems and Human Well-being.
Island Press, Washington, DC, USA.
Miteva, D.A., Pattanayak, S.K., Ferraro, P.J., 2012. Evaluation of biodiversity policy
instruments: what works and what doesn’t? Oxford Rev. Econ. Policy 28, 69–92.
Organisation for Economic Co-operation and Development OECD, 2007. Structural
Change in Fisheries: Dealing with the Human Dimension. OECD Publishing,
Paris, France.
Olsen, S., Christie, P., 2000. What are we learning from tropical coastal management
experiences? Coast. Manage. 28, 5–18.
Ostrom, E., 1990. Governing the Commons: The Evolution of Institutions for
Collective Action. Cambridge University Press, Cambridge, UK.
Pelser, A., Redelinghuys, N., Velelo, N., 2013. Protected areas as vehicles in population development: lessons from rural South Africa. Environ. Dev. Sustain. 15 (5)
1205–1226.
Pollnac, R.B., Pomeroy, R.S., Harkes, I.H.T., 2001. Fishery policy and job satisfaction
in three southeast Asian ﬁsheries. Ocean Coast. Manage. 44, 531–544.
Pollnac, R., Crawford, B., Rotinsulu, C., 2003. Final Documentation and Assessment
of the Coastal Resource Management Project Community-based Sites of Talise,

107

Blongko, Bentenan and Tumbak in the District of Minahasa, North Sulawesi
province, Indonesia, Technical Report TE-03/02-E. In: University of Rhode
Island, Coastal Resource Center, Narragansett Rhode Island, USA.
Pomeroy, R.S., Carlos, M.B., 1997. Community-based coastal resource management
in the Philippines: a review and evaluation of programs and projects, 1984–
1994. Mar. Policy 21, 445–464.
Pomeroy, R.S., Pollnac, R.B., Predo, C.B., Katon, B.M., 1996. Impact evaluation of
community-based coastal resource management projects in the Philippines. In:
Research Report no. 3 of the Fisheries Co-management Research Project.
ICLARM, Manila, Philippines.
Rinawati, F., Stein, K., Lindner, A., 2013. Climate change impacts on biodiversity –
the setting of a lingering global crisis. Diversity 5, 114–123.
Russ, G.R., Alcala, A.C., 2004. Marine reserves: long-term protection is required for
full recovery of predatory ﬁsh populations. Oecologia 138, 622–627.
Scherl, L.M., Wilson, A., Wild, R., Blockhus, J., Franks, P., McNeely, J., McShane, T.O.,
2004. Can Protected Areas Contribute to Poverty Reduction? Opportunities and
Limitations. IUCN, Gland, Switzerland.
Schmitt, R., Osenberg, C., 1996. Detecting Ecological Impacts: Concepts and Applications in Coastal Habitats. Academic Press, San Diego, USA.
Scoones, I., 1998. Sustainable rural livelihoods: a framework for analysis. In:
Working Paper 72. Institute for Development Studies, Brighton, UK.
Sen, A.K., 1976. Poverty: an ordinal approach to measurement. Econometrica 44,
219–231.
Sims, K.R., 2010. Conservation and development: evidence from Thai protected
areas. J. Environ. Econ. Manage. 60, 94–114.
Siry, H.Y., 2011. In search of appropriate approaches to coastal zone management in
Indonesia. Ocean Coast. Manage. 54, 469–477.
Sunderlin, W.D., Angelsen, A., Belcher, B., Burgers, P., Nasi, R., Santoso, L., Wunder, S.,
2005. Livelihoods, forests, and conservation in developing countries: an overview. World Dev. 33, 1383–1402.
Sutherland, W., Adams, W., Aronson, R., Aveling, R., Blackburn, T., Broad, S., Ceballos,
G., Cote, I., Cowling, R., Fonseca, G., Dinerstein, E., Ferraro, P., Fleishman, E.,
Gascon, C., Hunter, M., Hutton, J., Kareiva, P., Kuria, A., Macdonald, D., Mackinnon, K., Madgwick, F., Mascia, M., McNeely, J., Milner-Gulland, E., Peck, L.,
Possingham, H.P., Prior, S., Pullin, A., Rands, M., Ranganathan, J., Redford, K.,
Rodriguez, J., Seymour, F., Sobel, J., Sodhi, N., Stott, A., Vance-Borland, K.,
Watkinson, A., 2009. One hundred questions of importance to the conservation
of global biological diversity. Conserv. Biol. 23, 557–567.
Terkla, D.G., Doeringer, P.B., Moss, P.I., 1988. Widespread labor stickiness in the New
England offshore ﬁshing industry: implications for adjustment and regulation.
Land Econ. 64, 73–82.
Thomas, J.A., Telfer, M.G., Roy, D.B., Preston, C.D., Greenwood, J.J.D., Asher, J., Fox, R.,
Clarke, R.T., Lawton, J.H., 2004. Comparative losses of British butterﬂies, birds,
and plants and the global extinction crisis. Science 303, 1879–1881.
Tobey, J., Torell, E., 2006. Coastal poverty and MPA management in mainland
Tanzania and Zanzibar. Ocean Coast. Manage. 49, 834–854.
Torell, E.C., Amaral, M., Bayer, T.G., Daffa, J., Luhikula, G., Hale, L.Z., 2004. Building
enabling conditions for integrated coastal management at the national scale in
Tanzania. Ocean Coast. Manage. 47, 339–359.
van Beukering, P.J., Scherl, L.M., Leisher, C., 2013. The role of marine protected areas
in alleviating poverty in the Asia-Paciﬁc. In: van Beukering, P., Papyrakis, E.,
Bouma, J., Brouwer, R. (Eds.), Nature’s Wealth: The Economics of Ecosystem
Services and Poverty. University Press, Cambridge, UK.
Webb, E.L., Maliao, R.J., Siar, S.V., 2004. Using local user perceptions to evaluate
outcomes of protected area management in the Sagay Marine Reserve,
Philippines. Environ. Conserv. 31, 138–148.
Weber, J.G., Sills, E.O., Bauch, S., Pattanayak, S.K., 2011. Do ICDPs work? An empirical
evaluation of forest-based microenterprises in the Brazilian Amazon. Land
Econ. 87, 661–681.
World Bank, 2001. World Development Report 2000/2001: Attacking Poverty.
World Bank Publications, Washington, DC, USA.

