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Protected areas (PAs) are pivotal for biodiversity conservation, particularly in developing countries. However,
success in achieving their objectives is variable. The reasons for the inconsistent effectiveness of PAs are well
documented and include inadequate resources and conflicting objectives. Despite the proliferation of tools and
guidelines for monitoring and evaluation (M&E) of PAs over recent decades, a gap persists between the avail-
ability of these resources and their practical application. This review of more than 114 publications on the
subject summarizes and critically examines the approaches and tools used for M&E of PAs, in particular in
developing countries. It highlights the existing shortcomings and explores the causes behind the ongoing

disconnect between theoretical guidance and operational reality. Based on this review, we suggest recommen-
dations to improve the efficacy and sustainability of M&E practices in the PAs of developing countries, with an
emphasis on integrating the needs of local communities and adopting a strategy of adaptive management.

1. Introduction

Protected areas (PAs) are the main tool for biodiversity conservation
around the globe (Chape et al., 2005; Dudley, 2021; Maxwell et al.,
2020; Watson et al., 2014). While some conservation stakeholders have
expressed concerns about their efficacy or highlighted aspects that need
to be better taken into account—including ecological representative-
ness, equity, justice and connectivity—PAs are generally acknowledged
to be effective in reducing habitat loss and conserving biodiversity
(Eklund et al., 2016; Godet and Devictor, 2018; Gray et al., 2016). This
has led to efforts to extend the network of PAs worldwide: today they
cover about 17 % of the Earth’s land surface and 8 % of its seas (UNEP-
WCMC, 2021). The post-2020 Global Biodiversity Framework of the
Convention on Biological Diversity (CBD) aims to raise this target to 30
% of protected areas or “other effective area-based conservation mea-
sures” (OECMs) by 2030 (Working Group on the Post-2020 Global

Biodiversity Framework, 2021).

Most biodiversity hotspots are located in developing countries
(Fisher and Christopher, 2007; Myers et al., 2000), where the challenges
facing PAs are exacerbated by ecological and socioeconomic precarity
(Naughton-Treves et al., 2005; Virah-Sawmy et al., 2014). While their
core objective is to protect biodiversity, PAs in developing countries are
increasingly expected to support numerous ecosystem services,
contribute to poverty alleviation by allowing sustainable livelihoods
(conditional to better biodiversity outcomes), ensure food security,
promote sustainable tourism, and, more recently, to play a role in
climate change mitigation and adaptation (Gardner et al., 2018;
Naughton-Treves et al., 2005). In accordance with this evolution of PA
goals, PAs designated as category V (“Protected landscapes or sea-
scapes™) and category VI (“Protected areas with sustainable use of nat-
ural resources”) (UNEP-WCMC, 2021) now represent 24 % of the total
number of PAs and 37 % of their surface area (UNEP-WCMC and IUCN,
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Fig. 1. Methodology and research questions structuring the review.

2023).

While the importance of PAs for biodiversity conservation is recog-
nized, their success in achieving their objectives is relative (Geldmann
et al., 2019; Mora and Sale, 2011). In one study, Watson et al. (2014)
found that only 20-50 % of PAs were effectively managed. In a review of
158 studies of PA effectiveness, Godet and Devictor (2018) found that
about 40 % of these PAs were insufficient or failing. Bruner et al. (2004)
and Watson et al. (2014) noted that this situation is particularly acute in
developing countries. The reasons for the lack of effectiveness of PAs in
developing countries are manifold and have been well documented in
numerous studies. Lack of financial and human resources is the main
factor affecting PAs (Bruner et al., 2004; Coad et al., 2019; Leverington
et al., 2010). The number of PAs has increased faster than the resources
allocated to their management (Geldmann et al., 2019). This has
resulted in a lack of infrastructure, poor governance and failures in law
enforcement (Bruner et al., 2004; Coad et al., 2019; Leverington et al.,
2010; Watson et al., 2014). Another key reason behind PA failure is a
lack of consideration of the socioeconomic issues faced by local com-
munities, and not involving these communities in the management of an
area. This can lead local people to view PAs in a negative light and be
reluctant to support them (Hirschnithz-Garbers and Stoll-Kleemann,
2011; Mora and Sale, 2011; Vuola and Pyhala, 2016). The relationship
between a PA and the local community, and the impact of a PA on
poverty, is context-dependent and constantly evolving as a result of
many factors—not necessarily attributable to the PA—including the
local socioeconomic situation prior to the establishment of the PA
(Adams et al., 2004; Rodrigues and Cazalis, 2020).

Given the multiplication of objectives PAs are expected to achieve

and the relative scarcity of resources, there is a pressing need for
effective monitoring and evaluation (M&E) of PAs in developing coun-
tries to better understand how to ensure their effectiveness (Gardner
et al., 2018; Rakotomanana et al., 2013; Waeber et al., 2016). Moni-
toring is needed in order to gather data on local socioecological condi-
tions, management practices of a PA, and threats to a PA, which would
help deal with the high degree of uncertainty and complexity in these
contexts, especially in the face of accelerating global change (Salzer and
Salafsky, 2006). Robust M&E is key to planning in an approach of
adaptive management (Coad et al., 2015; Hockings et al., 2006; Murray
and Marmorek, 2003), which draws lessons from the results of man-
agement actions (Hirschnithz-Garbers and Stoll-Kleemann, 2011; Mur-
ray and Marmorek, 2003). The M&E process is essential in providing the
scientific basis for determining if PAs are effective (Fox et al., 2012;
Pressey et al., 2017; Watson et al., 2016), and can also help to efficiently
allocate resources, which is particularly important in developing coun-
tries with limited means (Bruner et al., 2004; Ferraro and Pattanayak,
2006).

Thus, M&E is of interest to all stakeholders concerned by the man-
agement, efficacy and impacts of PAs: scientists, PA managers, envi-
ronmental NGOs, donors, local populations, and governments (Field
et al., 2007; Hockings et al., 2006). For scientists, ecological and so-
cioeconomic monitoring enables PA outcomes (both for biodiversity and
development) to be measured, with the collected data allowing meta-
analyses on the effectiveness of different aspects. For biologists and
ecologists, ecological monitoring provides a baseline for future field-
work. Monitoring also allows reporting on PA effectiveness to donors,
governments and local populations, responding to the growing demand
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for transparency (Christensen, 2003; Ferraro and Pattanayak, 2006;
Jepson, 2005). This increases the legitimacy of a PA, which is essential
to ensure both local support and external funding (Bragagnolo et al.,
2016; Coad et al., 2015).

In recent decades, many studies have underlined these factors in the
importance of M&E. In line with this, a number of recommendations and
guidelines have been produced to support the implementation of M&E in
protected areas, particularly in developing countries. Most encourage
going beyond strictly ecological goals, to encompass socioeconomic
objectives in order to ensure the long-term sustainability of a PA. The
aim of this study was to provide an overview of M&E approaches and
tools developed for PAs, comparing their methods, their objectives, and
their current application in developing countries. To this end, we con-
ducted a review of the scientific literature on the subject, including case
studies. Based on this review, in this article we summarize the different
types of M&E of protected areas, explore their shortcomings, and
examine the causes of the gap between the profusion of tools available
and the lack of M&E in developing countries. The findings allow us to
suggest a number of recommendations for more effective and sustain-
able M&E in the global south.

2. Method

The study originated from a focus on M&E of PAs in Madagascar that
began in 2019, and was then broadened in subsequent years to a review
of socioeconomic M&E of PAs in developing countries more generally.
The review was expanded using a snowball search method, which con-
sisted of searching for all relevant articles cited by the articles in our
original literature review, and a bibliographic watch on the subject
conducted iteratively from 2019 to 2023. The corpus retained consisted
of 114 publications, of which the abstracts and main findings were
analyzed (Fig. 1).

3. Results
3.1. Overview of M&E of protected areas in developing countries

There are different M&E approaches for PAs according to what, how,
when and why they evaluate, with specific tools developed according to
the objectives and the context of those responsible for carrying out the
monitoring (Stem et al., 2005). We categorized these approaches along
two axes. One axis is the stage in the PA management process (e.g.
context, outcomes, impacts), which is a common taxonomy applied to
PAs following Hockings et al. (2004) and refined in subsequent studies
such as Mascia et al. (2014) and Maxwell et al. (2020, Table 1). The
other axis corresponds to the aspect of the PA being evaluated (e.g.
biodiversity, habitats, human equity). Thus, a particular M&E tool
evaluates the aspects supported by the PA throughout the stages of the
management process. In recent years, in order to measure the new
consideration of Sustainable Development Goals (SDGs), the human
aspects of a PA have been increasingly considered: to evaluate the well-
being of local communities, as well as social equity in the functioning of
a PA (in terms of stakeholder participation in decision-making, recog-
nition of customary rights, access to justice, transparency, and distri-
bution of benefits) and the quality of governance (Zafra-Calvo et al.,
2019). We categorized M&E approaches in a matrix, indicating if they
are well established or still incipient in developing countries (Fig. 2).

3.2. Methods for assessing effectiveness of PAs

A Protected Area Management Effectiveness (PAME) evaluation as-
sesses the entire implementation cycle of a management plan, with in-
dicators on the context of the PA, planning, inputs (the resources
deployed), management processes and outputs (the implemented ac-
tions) (Hockings, 2003; Hockings et al., 2004, 2006; Mascia et al., 2014).
A PAME generally does not include information about outcomes (im-
pacts on ecological and socioeconomic indicators), but it takes into ac-
count this information if it is available from ambient monitoring or
impact evaluation. This type of assessment can be carried out
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Table 1
Overview of the main recommendations for long-term monitoring in the
literature.

Recommendations Main aspects Main references (by date)

Thoughtful design of
the monitoring
system

Integration of human
and social
dimensions

Selection of variables,

indicators and
protocols

Data management

Carry out data mining
(integrating preexisting
local monitoring systems)
and gather baseline data

Define system boundaries
Define monitoring
objectives

Build a conceptual model
of the PA (system
thinking)

Monitor human aspects
(including governance
and equity)

Monitor links between
ecological and human
aspects

Involve stakeholders

Use a protocol to select
and prioritize variables
and indicators

Mix quantitative and
qualitative variables

Choose simple protocols
compatible with
statistical requirements

Collect data at an
appropriate time step and
get consistent time series

Analyze the data at
regular intervals

(* specific to monitoring in
developing countries)
Caughlan and Oakley,
2001; Danielsen et al.,
2003*; Fancy et al., 2009;
Bottrill et al., 2011%;
Mann-Lang et al., 2021
Ghoddousi et al., 2022
Caughlan and Oakley,
2001; Mezquida et al.,
2005; Lovett et al., 2007;
Fancy et al., 2009;
Lindenmayer and Likens,
2010; Bottrill et al., 2011%;
Mann-Lang et al., 2021
Fancy et al., 2009;
Lindenmayer and Likens,
2010; Théau et al., 2018;
Gurney et al., 2019*
Danielsen et al., 2000%;
Stem et al., 2005;
Lockwood, 2010;
Hirschnithz-Garbers and
Stoll-Kleemann, 2011; Ban
et al., 2013; Rodriguez-
Rodriguez et al., 2015;
Corrigan et al., 2018;
Gurney et al., 2019%;
Ghoddousi et al., 2022
Hirschnithz-Garbers and
Stoll-Kleemann, 2011; Ban
et al., 2013; Hicks et al.,
2016; Franks et al., 2018;
Ferreira et al., 2020;
Ghoddousi et al., 2022
Danielsen et al., 2000%;
Danielsen et al., 2003*;
Reed et al., 2008%;
Danielsen et al., 2009%;
Danielsen et al., 2010%;
Lindenmayer and Likens,
2010; Convertino et al.,
2013; Rodriguez-
Rodriguez et al., 2015;
Gurney et al., 2019%;
Quintana et al., 2020;
Mann-Lang et al., 2021;
Ghoddousi et al., 2022
Caughlan and Oakley,
2001; Mezquida et al.,
2005; Niemeijer and de
Groot, 2008; Fancy et al.,
2009; Lin et al., 2009;
Timko and Innes, 2009;
Convertino et al., 2013;
Rodriguez-Rodriguez et al.,
2015; Gurney et al., 2019%;
Lee and Abdullah, 2019;
Ghoddousi et al., 2022
Stem et al., 2005;
Smallhorn-West et al.,
2020*

Caughlan and Oakley,
2001; Danielsen et al.,
2000%; Danielsen et al.,
2003*; Lee and Abdullah,
2019

Caughlan and Oakley,
2001; Rodriguez-
Rodriguez et al., 2015;
Ahmadia et al., 2015a*;
Ghoddousi et al., 2022
Caughlan and Oakley,
2001; Danielsen et al.,
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Table 1 (continued)

2003*; Lovett et al., 2007;
Fancy et al., 2009;
Lindenmayer and Likens,
2010
Properly store and Lovett et al., 2007; Fancy
manage data, maintain et al., 2009; Bottrill et al.,
consistency 2011*; Ahmadia et al.,
2015%*

occasionally or on a recurring basis, with different levels of detail.
Depending on the objectives and the evaluation scale, the number of
indicators used, as well as the precision of the data collected, varies
(Hockings et al., 2009).

A set of PAME evaluation methods have been developed by conser-
vation organizations (Anthony, 2014; Leverington et al., 2010) based on
the IUCN-WCPA Management Effectiveness Evaluation Framework
(Hockings et al., 2006). These methods can be classified into two cate-
gories: methods based on qualitative data or indicator scoring, and those
including quantitative data.

Methods based on indicator scoring allow for rapid evaluation and
use little long-term data. In developing countries, the two most common
methods based on indicator scoring are the Management Effectiveness
Tracking Tool (METT) (Stolton et al., 2003, 2019), designed for the
evaluation of an individual PA, and the Rapid Assessment and Prioriti-
zation of Protected Areas Management (RAPPAM) (Ervin, 2003), suit-
able for the evaluation of a PA network (Brockington and Wilkie, 2015;
Hockings, 2003; Stoll-Kleemann, 2010). The METT and RAPPAM tools
represent 67 % of PAMEs in low- and middle-income countries, but
account for only 3 % of PAMEs in high-income countries.

Methods using quantitative data, such as UNESCO’s Enhancing our
Heritage (EoH) toolkit, suitable for monitoring an individual PA, require
the establishment of long-term monitoring of the PA, and are oriented
toward measuring the results achieved by PA management (Stoll-Klee-
mann, 2010). However, the EoH tool is rarely used, accounting for only
0.2 % of PAMEs in low- and middle-income countries, and 0.01 % of
PAME:; in high-income countries.

While PAME methods provide a conceptual framework for designing
assessment mechanisms, these must be adapted to the diverse range of
PAs and their management systems (Hockings et al., 2006). Evaluation
of management effectiveness is included in the Program of Work on
Protected Areas, which was adopted by the Convention on Biological
Diversity in 2004 (Leverington et al., 2010), and many institutions and
funders have made PAME assessments mandatory. As a result, the
development and dissemination of PAME methods have led to the
generalization of a minimum level of M&E of PAs throughout the world.
This type of M&E is mainly carried out by PA managers, but it can also
be relevant for the purpose of scientific research on the effects of PAs and
the effectiveness of various management measures.

3.3. Long-term M&E and participatory monitoring

Long-term monitoring—referred to as “ambient monitoring” by
Mascia et al. (2014)—of a set of ecological and socioeconomic variables
provides scientific data on the general context and functioning of a PA
and its surroundings, ideally from the time of its creation. It assesses the
outcomes resulting from management actions, as well as the pressures
on the PA, and trends concerning nature (Mascia et al., 2014; Salzer and
Salafsky, 2006). Such monitoring programs are often carried out by
researchers, and the results contribute to improved knowledge on the
functioning of a PA. Sometimes they are conducted by PA managers, to
monitor the status of conservation targets and threats (Leverington
et al., 2010; Timko and Innes, 2009).

However, there is a general lack of long-term monitoring of the ef-
fects of the biodiversity conservation tools that have been put in place.
To address this, researchers have put forward various recommendations
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over the past 25 years (see in particular Hockings et al., 2006; Likens and
Lindenmayer, 2018; Margoluis and Salafsky, 1998). Although these
recommendations are diverse, some key points recur regularly (see
Table 1 for a summary of the main recommendations). The purpose of
these recommendations is to allow the design of both outcome-effective
and cost-effective monitoring systems, a particularly relevant goal in the
context of developing countries with limited resources. The excessive
complexity of monitoring systems has been identified as a major cause of
their failure in the global south (Danielsen et al., 2003).

Two aspects of the recommendations seem particularly important to
consider: the choice of variables to monitor and the role of stakeholders
(PA managers, local communities and researchers) in the monitoring
process. In terms of the choice of variables, the authors agree on the
importance of selecting variables to monitor that represent the whole
system. The approaches proposed for monitoring have evolved over
time, with increasingly systemic and integrative methods. For example,
Kremen et al. (1994) propose ecological and socioeconomic variables to
be monitored in the case of Integrated Conservation and Development
Projects (ICDPs) in developing countries. Caughlan and Oakley (2001)
and Danielsen et al. (2000) propose a complete protocol for monitoring a
PA. Lin et al. (2009) and Niemeijer and de Groot (2008) propose using
causal chains to choose the variables to follow. The “essential variables”
approach, in particular the “essential biodiversity variables” (Pereira
etal., 2013), aims to select variables representing each ecological aspect
of the PA. More recently, Ghoddousi et al. (2022) and Gurney et al.
(2019) propose taking a systems approach based on Ostrom’s socio-
ecological systems framework to design monitoring.

Stakeholder involvement in monitoring is also widely discussed in
the literature. Several studies show the value of involving local com-
munities in the collection of monitoring data, and make recommenda-
tions on how to do this (see Table 1, “Involve stakeholders™). An
increasing number of PAs are implementing participatory ecological
monitoring, in which local communities are involved in the collection of
data (Danielsen et al., 2010). This allows the costs associated with data
collection to be reduced (Berkes et al., 1998; Danielsen et al., 2010;
Sheil, 2001) and also values the traditional ecological knowledge of
communities that have historically managed the area and depend on
resources from the PA for their livelihood. As these communities are
present in and around the PA on a daily basis, they can collect data
regularly and provide early warnings of any problems.

Many authors show the interest of going even further, involving local
communities and other stakeholders in the design of the monitoring
program in a co-construction process, especially in category V PAs
(Dudley et al., 2016; Leverington et al., 2010; Reed, 2008). Several
studies recommend involving local communities in the choice of vari-
ables to monitor, arguing for the importance of setting up an adaptive
and systemic monitoring system that is anchored in local reality (Aswani
and Weiant, 2004; Berkes et al., 1998; Fraser et al., 2006). This type of
system can be more effective in influencing local management decisions
(Danielsen et al., 2010). Two distinct currents can be identified in
participatory monitoring recommendations: an “evidence-based
approach” that focuses on collecting ecological data, and a “collabora-
tive-learning approach” that encourages local communities to actively
engage in the monitoring process as co-managers (Villasenor et al.,
2016).

3.4. Impact evaluations

Impact studies help to understand overall trends in a PA’s conser-
vation effectiveness and its interdependency with local communities, as
well as to compare the effectiveness of PAs with other conservation in-
struments (Miteva et al., 2012). The ultimate goal of impact studies is to
provide answers to the question posed by Ferraro and Hanauer (2015):
“Through what mechanisms do protected areas affect environmental
and social outcomes?” They are carried out at the level of a region, a
country or a set of countries (Craigie et al., 2015; Leverington et al.,
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2010; Mascia et al., 2014). These studies can be conducted with the aim
of scientific research, based on literature reviews (see e.g. Carneiro,
2011; Coad et al., 2015; Mascia et al., 2010; Oldekop et al., 2016; Pullin
et al., 2013; Smallhorn-West et al., 2020), on the analysis of available
data on PAs (see e.g. Andam et al., 2010; Brockington and Wilkie, 2015;
Canavire-Bacarreza and Hanauer, 2013; den Braber et al., 2018; Ferraro
and Hanauer, 2014; Mammides, 2020; Timko and Satterfield, 2008), or
backed up by M&E conducted over several years (see e.g. Ahmadia et al.,
2015a).

4. Shortcomings of M&E of PAs in developing countries

The dissemination of the main PAME tools has led to their wide-
spread use, and PAME evaluations carried out worldwide are shared in
the Global Database on Protected Area Management Effectiveness (GD-
PAME). However, there is often an assumption that the use of these
indicator-scoring tools is sufficient to carry out M&E, despite several
authors pointing out shortcomings in these methods. Three main pitfalls
have been highlighted. First, they provide little data on biodiversity
outcomes (Rodrigues and Cazalis, 2020). Yet measuring these is essen-
tial to understand what is really effective in order to conserve biodi-
versity: several studies have shown that while good scores for indicators
of resources deployed and actions implemented are necessary, they are
not sufficient for a PA to have good conservation outcomes (see e.g.
Carranza et al., 2014; Geldmann et al., 2018; Kapos et al., 2009; Nolte
and Agrawal, 2013; Powlen et al., 2021).

Second, PAME evaluations do not give sufficient consideration to the
social dimensions of a PA. In a review of social indicators included in 38
PAME methods, Corrigan et al. (2018) found that important aspects of
community well-being were missing, and that positive impacts of PAs on
local communities and negative impacts of communities on PAs were
overrepresented. Ban et al. (2019) found similar results, citing a lack of
data on social, health and cultural aspects in evaluations of the impact of
marine PAs. Consequently, due to this lack of data, long-term social
impacts of PAs remain poorly understood, preventing the establishment
of causal links between the implementation and operation of PAs and the
socioeconomic status of local communities. Studies on these social im-
pacts have revealed contrasting effects that are closely linked to the
context (Ban et al., 2019; Blanco et al., 2020; Carneiro, 2011; Mascia
et al., 2010; Palfrey et al., 2021), making a strong argument for moni-
toring the social impacts of PAs (Gurney et al., 2014). Regarding equity,
Moreaux et al. (2018) found that PAME evaluations do not sufficiently
include the perspectives of different stakeholders on PA governance.
Most PAME evaluations tend to focus on the effectiveness of PAs, not on
equity, but Zafra-Calvo and Geldmann (2020) show that to have a
positive impact on biodiversity, PAs need to be not only effective but
equitable.

Third, PAME evaluations are often carried out on an ad hoc basis,
and tend to be subjective and lack quantitative data, making it impos-
sible to assess the impact of PAs in a rigorous way. This was shown by
Coad et al. (2015) in a review of PAME evaluations in the GD-PAME
database, and by Cook and Hockings (2011) in a study based on in-
terviews. Impact evaluations are thus limited by the unavailability of
long-term monitoring datasets (Miteva et al., 2012), as shown by Pullin
et al. (2013) in their review of the impacts of PAs on human well-being;
by Naidoo et al. (2019) in a study on the socioeconomic impact of PAs on
surrounding populations; and by Smallhorn-West et al. (2020) in their
study on the ecological and socioeconomic impacts of PAs in the South
Pacific.

Fourth, threat monitoring is frequently limited to remote-sensing
measurement of land cover change, which does not assess all threats.
This produces a skewed picture of PA effectiveness and does not allow a
link to be made between PA inputs and ecological outcomes (Ahmadia
et al., 2015; Dunham et al., 2020; Geldmann et al., 2019; Rodrigues and
Cazalis, 2020).

For all these reasons, Ghoddousi et al. (2022) recommend reserving
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the term “effectiveness” for both social and ecological outcomes of PAs.
This means that to properly evaluate PA effectiveness in terms of con-
servation and social outcomes, long-term monitoring of ecological and
socio-environmental variables is necessary, in addition to PAME evalu-
ations (Ahmadia et al., 2015; Bottrill et al., 2011; Mascia et al., 2014;
Pullin et al., 2013). However, despite the numerous recommendations
on the need to establish long-term monitoring systems that include
variables on human aspects, this type of monitoring is still rarely
implemented in PAs (Geldmann et al., 2018; Rodrigues and Cazalis,
2020).

5. Discussion and recommendations

5.1. Root causes: approaches that remain unfavorable to long-term
monitoring

The major underlying constraint for PAs around the world is a lack of
financial and human resources, and this is particularly the case in
developing countries, where governments often disengage from funding
PAs (Gardner et al., 2013; Geldmann et al., 2018; Nicoll and Ratsifan-
drihamanana, 2014; Sheil, 2001; Watson et al., 2014). In 2019, Coad
et al. found that less than a quarter of the PAs they studied around the
world had adequate human and financial resources. The scarce re-
sources that exist for PAs are often allocated in priority to implementing
management actions, leaving very few resources available for M&E
(Balmford et al., 2005; Hockings et al., 2009). Of the limited budget left
for monitoring, most tends to be used for data collection at the expense
of M&E design, analysis, interpretation and use of the data collected
(Caughlan and Oakley, 2001). This often means that monitoring objec-
tives are poorly defined and the monitoring system lacks an integrated
vision (Dale and Beyeler, 2001; Field et al., 2007; Lin et al., 2009),
resulting in a poor choice of variables and indicators to monitor (Nie-
meijer and de Groot, 2008). The result is M&E that does not adequately
reflect the functioning of the PA or assess its impacts and seeks to
monitor too many variables with complex protocols, making the cost of
monitoring the selected indicators too high (Dale and Beyeler, 2001; Lin
et al., 2009; Salafsky et al., 2000; Théau et al., 2018). Another issue is
that if data collection is not structured, unnecessary data is collected, or
the data collected cannot be adequately analyzed (Caughlan and Oakley,
2001; Field et al., 2007; Hockings et al., 2009). Without a clear M&E
design, baselines are often inexistent, statistical considerations are
overlooked, and changes in protocols lead to a loss of data integrity over
time. The end result of issues such as these is that M&E data lacking
scientific validation is not used, and the M&E program may eventually
be abandoned. Such cases are viewed as a misuse of scarce resources and
contribute to a poor image of PA monitoring (Field et al., 2007; Sheil,
2001).

It should be noted that the lack of long-term socioecological moni-
toring of PAs involving all stakeholders is not specific to countries with
limited financial resources—in fact it is a wider issue, reflecting the
absence of a systemic, interdisciplinary, long-term vision of PA man-
agement. Beyond problems of resource scarcity, researchers have shown
little interest in setting up long-term monitoring systems for PAs, despite
the recommendations arguing for this. Project-based cycles and funding
is becoming the norm for conservation initiatives, which is incompatible
with maintaining long-term monitoring (Field et al., 2007; Gardner
et al.,, 2018; Mascia et al., 2014). This disengagement of researchers
from long-term monitoring also stems from current trends in research,
which favor frequent, short publications on new discoveries and are not
well suited to long-term studies (Gardner et al., 2013; Hulme, 2011).
Researchers also tend to focus on the study of spatial rather than tem-
poral phenomena, and to privilege modeling over the collection of field
data. Moreover, researchers may frequently change institute during
their scientific career, and the departure of the person leading moni-
toring in a PA is often the reason for its discontinuation (Likens and
Lindenmayer, 2018).
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This inconsistent research interest in monitoring PAs is an illustra-
tion of what has been called the “research-implementation gap” (Knight
et al., 2008), i.e. the disconnect between research and conservation
actions in the field. Monitoring is then left to managers, who lack the
necessary resources and skills, are overwhelmed by daily management
problems, and do not have access to the recommendations provided in
the scientific literature. Despite growing interest in participatory
monitoring and increasing calls for interdisciplinarity, difficulty in
accessing and sharing data and methodologies are frequently reported.
In studies that have interviewed PA managers, the latter state they lack
access to scientific data from research and monitoring, while they
recognize the importance of this type of data to inform their manage-
ment decisions (Cook et al., 2010, 2012; Giehl et al., 2017; Pullin and
Knight, 2005; Rafidimanantsoa et al., 2018). This lack of access is
particularly significant in developing countries, where insufficient re-
sources, language barriers and a lack of training to interpret scientific
results can limit the integration of scientific data in management de-
cisions (Giehl et al., 2017; Gossa et al., 2015). For example, in
Madagascar, data from monitoring carried out by foreign research teams
on the country’s PAs are seldom communicated to local stakeholders
(Pyhala et al., 2019). Conversely, PA managers often fail to share their
experiences outside their structure or to dialogue with researchers
(Gardner et al., 2013).

Another factor that affects monitoring of PAs is that those with a
background in social science are rare among managers and researchers
designing M&E programs (Aldana-Dominguez et al., 2017; Ban et al.,
2019; Hirschnithz-Garbers and Stoll-Kleemann, 2011). This means that
socioeconomic protocols in M&E are lacking, and those responsible for
analyzing the data collected on the functioning of the PA may not have
the skills to interpret all its aspects (Ban et al., 2013; Smallhorn-West
et al., 2020). The existing tools for monitoring socioeconomic infor-
mation related to PAs are often incomplete or too expensive to be
implemented (Ghoddousi et al., 2022; Moreaux et al., 2018). Socio-
economic data is thus perceived as being more difficult to collect than
ecological data, and is also perceived as more expensive, even if this is
not actually the case. The result is that the limited financial resources
available for M&E tend to be allocated to ecological data (Geldmann
et al.,, 2013; Neugarten et al., 2011). This is problematic, as imple-
menting M&E with local communities requires social science skills,
significant investment and long-term fieldwork. Without this, local
communities are often not sufficiently integrated into PA management,
and M&E indicators are often not meaningful or accessible to them (Fox
et al., 2012; Reed, 2008).

5.2. The need for systemic, interdisciplinary socioenvironmental M&E in
the global south

Despite these challenges to implementing M&E in developing
countries, we argue that a prerequisite to the success of PAs is a true
socioecosystem approach, as advocated in particular by Ban et al. (2013)
and Ghoddousi et al. (2022). This requires a change in the conventional
representation of a PA. Many studies have demonstrated the interde-
pendency between PAs and their surroundings and have argued that PAs
need to integrate human activities, yet the Western vision of conserva-
tion still tends to prevail, separating humans from a nature that needs to
be “protected” (Descola, 2005). But for a PA to be effective, the
approach must fully consider the interdependency of ecological and
human aspects and must have a long-term vision of PA management. A
socioecosystem approach makes it possible to integrate inputs and
outcomes of the PA in M&E, allowing a better understanding of which
actions lead to which results and to take this into account in an adaptive
management strategy (Bennett and Dearden, 2014).

Innovative ways of implementing M&E need to be explored.
Collaboration between natural science researchers and PA managers
should be strengthened in order to guide PAs in the implementation of
long-term M&E, ideally from the moment they are created (Gardner
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Fig. 3. M&E involving all stakeholders, enabling consistent monitoring of PA management and outcomes.

et al., 2013; Watson et al., 2014). For managers, this would provide
methodological support and allow them to set up effective adaptive
management. For researchers, this would favor the production of and
access to robust and comprehensive monitoring data in an approach in
line with sustainability science. To take into account the multiple
challenges of PAs, partnerships between managers, local communities
and researchers from various disciplines should be established (Hock-
ings et al., 2009; Turnhout et al., 2007). Researchers in social sciences,
too rarely enlisted in this context, should equally be involved (Palomo
et al., 2014; Virah-Sawmy et al., 2014). Social science tools would make
it possible to better take into account the economic and social aspects of
PAs, as well as the relationships between local populations and PAs (Ban
et al., 2013, 2019; N. J. Bennett et al., 2017; Gardner et al., 2013).
Social-learning institutions, steering committees and action-research
projects involving managers and researchers from various disciplines
can encourage interdisciplinary work and are increasingly valued by
research institutions and funders (Cvitanovic et al., 2015; Field et al.,
2007; Gardner, 2012; Virah-Sawmy et al., 2014). The co-design of an
M&E system can be an opportunity to initiate such interdisciplinary
work.

Of the stakeholders involved in this co-design, particular attention
must be paid to local communities, which should be actively involved in
the process. While communities are increasingly involved in data
collection, this is not enough to ensure that they are fully integrated into
M&E (Thompson et al., 2020). It has been shown that the quality of
monitoring data collected by communities is higher when they have
participated in designing the protocols (Danielsen et al., 2014).
Participating in M&E also reinforces their feeling of stewardship
(Quintana et al., 2020). For participatory socioecological monitoring to
be both effective and fair, care must be taken not to create conflict
within communities by favoring certain groups; disadvantaged groups
should be included, while respecting local social structures and being
aware of existing inequalities (Singleton, 2009).

The complementarity of stakeholders in terms of their interest in
monitoring, skills and data dissemination channels is an important lever
for the implementation of effective M&E (Field et al., 2007; Gardner
et al., 2013). Co-building the system increases the sustainability of M&E
by ensuring its long-term relevance (Fraser et al., 2006). Indicators
cannot be solely science-based because they are a policy tool at the

interface between knowledge production and policy (Balmford et al.,
2005; Fancy et al., 2009; Gardner et al., 2013; Turnhout et al., 2007).
More comprehensive M&E based on equity could help reduce conflicts
around PAs and focus attention on environmental justice. Zafra-Calvo
and Geldmann (2020), for example, propose a set of relevant indicators
to assess equity in the context of PAs.

6. Conclusion

The involvement of different stakeholders in co-constructing M&E
allows different knowledge about a PA, and thus a more relevant choice
of variables and indicators to be monitored. A process of co-learning
between stakeholders, and the construction of a shared representation
of the PA, can be as important as the content of the conceptual model
itself (Ban et al., 2013; Fancy et al., 2009; Fromont et al., 2022; Salafsky
et al., 2000). Companion modeling methods using mental models can
help build a shared conceptual model of the PA and determine the
variables to monitor (Aubert et al., 2012; Fromont et al., 2022). Such an
approach empowers the local community, which takes ownership of the
PA, and increases the acceptability of the measures taken and commit-
ment to the PA (Aswani and Weiant, 2004; Fox et al., 2012; Fraser et al.,
2006; Gardner et al., 2018; Quintana et al., 2020). Of course, this re-
quires more initial investment compared to ready-made top-down
methodologies, but it should result in a more adapted and effective
program that is likely to prove less costly in the medium run (Fig. 3).
Given that governments often do not supply sufficient financial re-
sources for PAs (Watson et al., 2014), the sustainability of funding and
the means to ensure that M&E continues must be discussed upstream
(Lovettetal., 2007). An M&E program that involves and is in the interest
of all stakeholders has a better chance of being incorporated in the
ongoing operations of the PA, and of being sustainable over the long
term.
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