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Executive Summary

Community-based conservation projects have been promoted as a way of achieving both
conservation and development goals. There is a growing literature surrounding the challenges
of implementing such projects and achieving the outcomes sought, however questions remain
including: To what extent do donors value community aspects of conservation projects? Does
community conservation effectively build the capacity of participating communities? To what
extent might interventions such as Payments for Ecosystem Services and promoting
communication improve the ecological outcomes of such projects? In this thesis | attempt to
answer these questions focusing on the case of community conservation conducted by Durrell
Wildlife Conservation Trust in Madagascar. | use a combination of methods which rely on
hypothetical scenarios (choice experiments and experimental games), and an evaluation of self-

reported impacts measured using a Before-After-Control-Impact design.

Firstly, I conducted a discrete choice experiment with visitors to Durrell’s Jersey Zoo to explore
the impact of highlighting community involvement in a conservation project (rather than
species or habitat aspects) on likely donations. Respondents showed the highest willingness to
pay for projects that have local community involvement in management. By simultaneously
conducting a revealed preference study through an experimental campaign asking for real
donations, | attempted to validate the choice experiment findings. With the level of donation
we requested, most respondents made a donation so | was not able to demonstrate an effect of
campaign type on real donations. Secondly, | conducted a household survey in Northern-central
Madagascar across nine communities around a lake where a community conservation project
was planned, and eight around an otherwise similar lake with no planned conservation project.
| used this to develop indicators of community capacity and found that the levels and changes
in indicators differed, showing a requirement for capacity to be considered in multidimensional
space. In the following Chapter I used these measures of community capacity to evaluate the
impact of capacity building activities carried out over the first two years of a community-based
conservation project aimed at preparing the first lake for the reintroduction of the world’s rarest
duck. For this evaluation | used a before-after-control-impact approach allowing a robust
estimation of impact. | found no evidence of impact in composite scores of capitals, though |
found evidence of the impact of the intervention on some indicators of social capital. My
analysis also revealed some evidence of elite capture of training and resources. Finally, I used
an experimental game played with community members in both conservation and non-

conservation sites to explore the hypothetical impact of potential interventions to improve
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ecosystem service provision by reducing pesticide use amongst farmers. | found that incentives
in the form of subsidies increased co-operative behaviour and decreased the rate of non-
cooperative behaviour. Enhancing communication did not increase the provision of ecosystem
services across the game landscape, however it did increase cooperative behaviours between
players. | argue that experimental games such as this have value beyond research and could be
used as a tool for communities and conservation projects to explore the potential pros and cons

of various interventions collaboratively.

Together these chapters provide helpful evidence to improve the marketing, evaluation and
future design of community-based conservation projects, in Madagascar and elsewhere, which

will ultimately contribute to maximising benefits for both people and wildlife.
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1. Introduction

1.1 Research Rationale

Fundamental to community-based conservation (CBC) projects is the attainment of multiple
goals, which are broadly “natural resources protection by, for, and with the local community”
(Berkes, 2007). This in effect makes monitoring and evaluations of CBC projects inherently
difficult, covering academic disciplines including (to name a few); ecology, economics,
psychology, development studies and sociology. Hence there are calls for interdisciplinary
research to fill some of the gaps in CBC evidence (Sievanen, Campbell and Leslie, 2012). It is
generally acknowledged that conservation decision making should be based on empirical
evidence (Sutherland et al., 2004; Ferraro and Pattanayak, 2006; Margoluis et al., 2009; B.
Fisher et al., 2014). This is particularly apparent in the context of CBC interventions. CBC
has grown hugely at a tool for conservation over the last 20 years, yet evidence of its

effectiveness remains scarce (Nilsson et al., 2016; Calfucura, 2018).

Robust impact evaluations, which can rigorously determine the effect of the intervention, are
being increasingly used to build an evidence base of environmental and social impacts of
environmental projects (Ferraro and Hanauer, 2014). However the challenges of randomly
allocating interventions, limited ability to replicate, and cost can hamper evaluation attempts

in real-life conservation projects (Baylis et al. 2016; Margoluis et al. 2009).

In addition to understanding the relative effectiveness of conservation projects, practitioners
are increasingly turning to tools derived from economic disciplines to predict the potential
impact of new conservation interventions. Tools such as discrete choice experiments and
economic games place participants in hypothetical situations to determine behavioural
responses to potential interventions. Fundamental critiques of these approaches include the
reliance on hypothetical scenarios, and failure to validate the outcomes with independent data

on real behaviour (Rakotonarivo, Schaafsma and Hockley, 2016).

In this thesis | aim to contribute to improving the design and implementation of CBC projects
by using impact evaluation and experiments relying on hypothetical scenarios to address the

following objectives.
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Obijective 1: To explore the extent to which potential donors to a wildlife conservation project

in Madagascar value community aspects of a conservation intervention.
Key research questions (Chapter 2):

)] How do potential donors to conservation in Madagascar value the various attributes
of a conservation project: species conservation, habitat protection, community
involvement in management and provision of alternative livelihoods?

i) Can a choice experiment attempting to measure willingness to pay for aspects of a
conservation project be validated using respondent’s behaviour in an experimental

marketing campaign?

Obijective 2: To evaluate the impact of capacity building interventions carried out as part of a

community based conservation project on community capacity.
Key research questions (Chapter 3):

)} Can community capacity be quantified?

i) How do elements of community capacity relate to one another and to poverty?
Key research questions (Chapter 4):

1) Does capacity building conducted as part of a community based conservation
project have an impact on measures of community capacity?

i) To what extent is there elite capture of the benefits of capacity building activities?

Obijective 3 (Chapter 5): To explore the potential impacts of proposed wetland conservation
interventions on behaviour of farmers and the provision of ecosystem services using a framed

field experiment.
Key research questions:

i) Will introducing payments for ecosystem services increase ecosystem service
provision and reduce pesticide use?

i) Does communication amongst neighbouring farms increase ecosystem service
provision and reduce pesticide use?

iii) Does behaviour in an experimental game reflect stated behaviour in household

guestionnaires?
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1.2 Community-based conservation

1.2.1 The evolution of community-based conservation

Conservation historically aimed to minimise negative anthropogenic impacts on nature through
a “parks and fines” or “fortress” approach to conservation (Sarmento and Reading, 2016). This
approach largely excluded local people from protected areas (Holmes and Cavanagh, 2016).
Such top down, externally imposed conservation approaches increasingly led to conflicts (Roe,
2008). For example in Uganda, after being resettled in a conservation area after eviction,
residents killed wildlife to reduce its conservation value to prevent future eviction (Kideghesho,
Raskaft and Kaltenborn, 2007) and in Kenya support for conservation parks were eroded due
to increased crop raiding by elephants (Gadd, 2005). In the 1980s and 1990s conservation
organizations increasingly recognised the failures of exclusionary conservation (Berkes, 2007;
Lele et al., 2010) and also began to acknowledge the development needs of local people
(Campbell and Vainio-Mattila, 2003). CBC grew out of this new perspective on conservation
(Berkes, 2004; Calfucura, 2018)

1.2.2 The definitions of community-based conservation

There is a range of definitions of CBC (Horwich and Lyon, 2007). For example Campbell and
Vainio-Mattila (2003) suggest that CBC projects typically have two broad objectives: “to
enhance wildlife/biodiversity conservation and to provide incentives... for local people” but
they emphasise that the mechanism by which the objectives are achieved is key; for example
through local-level, voluntary, participatory or decentralized management. Brooks et al. (2013)
suggest CBC projects typically “link conservation and development, engage communities as
stakeholders, and devolve control over natural resources” (Brooks, Waylen and Mulder, 2013).
We use the extended definition put forward by Berkes (2007) that suggests CBC should include
“... natural resources protection by, for, and with the local community” while also considering

the wider socio-political environment such as “institutional linkages”.

1.2.3 Critiques of community-based conservation

There are multiple critiques of the CBC approach, the predominant one of which is the lack of
systematic evidence with attributes causal factors to their success or failure (Berkes, 2004,
Garcia and Lescuyer, 2008; Nilsson et al., 2016). For instance there is dispute as to whether
conservation projects lift people out of poverty rather than exacerbate it (Roe et al., 2011). In
many cases this will be context specific but the effect on poverty is critical to determine

conservationist’s ethical responsibility to do no harm (Barrett, Travis and Dasgupta, 2011,
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Davies et al., 2014). This lack of evidence on the social side of conservation projects has
restricted opportunities to learn and improve CBC through adaptive management (Davies et
al., 2014).

Within CBC projects there is often an implicit assumption that there is a single, harmonious
community unit in any given location (Cleaver, 1999; Brooks, Waylen and Mulder, 2013a). It
is important to note that the concept of community can mean different things to different
people: community groups vary by size, composition, social norms, and resource dependence
(Agrawal and Gibson, 1999). Blaikie (2006) suggests that the community concept can be
considered in three ways; “as a spatial unity, as a distinct social structure and as a set of shared
norms”. Not all of the concepts of community overlap, and may not map over the natural
resource under management. For example jurisdictional boundaries may not overlap with a
catchment or the habitats of threatened species (Scarlett and Boyd, 2015), yet this may be the
level of functional organisation within a group of local stakeholders. Jurisdictional
communities may not represent the complexities of networks of: social interaction; natural
resource use and decision making, yet development activities often require clear administrative
boundaries (Cleaver, 1999).

Fundamental concerns of the CBC approach include those raised by Brockington (2004) who
suggests that the “principal of local support” where by conservation strategies will fail unless
given the support of the local community, is redundant as the rural poor are relatively weak to
resist conservation agendas. Other critiques include whether resources commercialisation in
market-based approaches to CBC are compatible with conservation goals (Brooks, Waylen and
Mulder, 2013). The devolution of power may even hamper project implementation where
central governments are unwilling to concede power (Barrett and Arcese, 1995) or where
devolution can risk elite capture of training and resources in community-based projects
(Mrema, 2017). Redford and Sanderson (2000) suggest delinking objectives of conservation
and development to serve them both better. Despite this, community based conservation
approaches have been adopted by many large scale NGOs and are at the forefront of

conservation approaches in low-income countries (Blaikie, 2006).

1.2.4 Key mechanisms of CBC projects

Multiple schemes have emerged to meet the growing demand for CBC projects including:
Community-Based Natural Resource Management (CBNRM); Co-Management/ Participatory
Management of Natural Resources (PMNR); Community-Based Eco Tourism (CBET);
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Community Forestry (CF); Incentive Based Conservation (IBC) and Payments for
Environmental Services (PES) amongst others (Barrow and Murphree, 1999; Kiss, 2004;
Borrini and Jaireth, 2007; Gruber, 2010). Nilsson et al. (2016) identified that these CBC
projects tend to use three key main mechanisms to engage communities in conservation
activities: (i) providing economic value through conservation livelihoods; (ii) providing socio-
economic benefits in return for conservation behaviour; (iii) providing communities’ devolved
authority over their natural resources. In practice, many CBC initiatives represent multiple

approaches (Saberwal and Rangarajan, 2005).
)] Economic value through conservation livelihoods

This includes projects where alternative livelihoods are developed, either through the provision
of equipment such as bee keeping or coffee seedlings or by developing eco-tourism (CBET) in
the region (Kiss, 2004). The theory is that through economic substitution, the reliance on core
natural resources is reduced (Salafsky, 2011). Despite their intentions, there have been several
issues with these approaches: a lack of training and capacity to use the equipment or to develop
alternative markets (Amulen et al., 2017); continued exploitation of natural resources
(Salafsky, 2011) and failure to prevent the incentive to resist external threats such as
agricultural expansion (Kiss, 2004). In addition, those that benefit from the intervention are not
necessarily the ones using the natural resources, making the project at risk of elite capture
(Pascual et al., 2010).

i) Benefits for conservation behaviour

These projects provide a benefit (cash or development benefits) as a reward for pro-
conservation behaviour (Wunder, 2007). These use a mechanism by which participants can
reason that the benefits offset any losses from a prohibited behaviour (Nilsson et al., 2016).
For example, in return for adhering to forest law, participants in a programme in Peru were
given energy efficient stoves, among other items (Cranford and Mourato, 2011). These
schemes have been used to control invasive species (Pokorny and Krueger-Mangold, 2007),
curtailing negative forest-use behaviours (Sommerville, Milner-Gulland and Jones, 2011) and
increasing the population of vulnerable species (Caputo, Canestrelli and Boitani, 2005)

amongst others.

The most widely acknowledged intervention in this category are PES schemes, which have
received considerable attention over the last 2 decades (Chan et al., 2017). However, there are
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a number of drawbacks with the mechanism including: new negative externalities (such as soil
erosion through the unintended promotion of eucalyptus planting) (Chan et al., 2017);
motivational crowding-out (Rode, Gomez-Baggethun and Krause, 2014) and the tendency to

benefit only the elite members of the community (Pascual et al., 2010).
iii) Devolved authority

Some community-based programmes such as co-management or participatory management
projects devolve some level of authority over the natural resources to the control of the local
community. Some evidence suggests increased conservation success when some level of
control over natural resources was given to local communities (Adams and Hulme, 2001;
Waylen et al., 2010). These mechanisms can include the establishment of local institutions
(Bajracharya, Furley and Newton, 2005), though devolved authority requires the building of
community capacity to undertake management of natural resources (Chaskin, 2001; Wells et
al., 2004; Cavaye, 2008; Mizrahi, 2009). However there is limited quantitative evidence as to
the effectiveness of the co-management approach (Whittle, Colgan and Rafferty, 2012; Nilsson
et al., 2016).
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1.3 Impact evaluation in conservation

1.3.1 Calls for evidence in conservation
It is widely acknowledged that there should be an evidence-base to conservation decision-

making to ensure lessons can be learnt from what works (or doesn’t work) when delivering
conservation interventions (Sutherland et al., 2004; Ferraro and Pattanayak, 2006; Margoluis
et al., 2009; Fisher et al., 2014). The pressure from funders for conservation projects to deliver
on some aspect of CBC highlights the need to understand the impact of CBC projects
(Calfucura, 2018). Yet there remains limited empirical evidence to suggest the relative

effectiveness of different community-based interventions (Nilsson et al., 2016).

Annually, billions of dollars are spent on community conservation projects around the world
(Ferraro and Simpson, 2002; Brockington and Scholfield, 2010) yet conservation science has
been slow to adopt robust methods to determine impact of interventions (Baylis et al., 2016).
In a systematic review of CBC projects Brooks, Waylen, and Mulder (2013) suggest that few
“quantitative and comparative” studies on CBC interventions had been undertaken. In a review
of Community Forest Management, Bowler and colleagues (2012) found that the vast majority
of studies lacked the methodological quality to allow conclusions to be drawn(Margoluis <i>et
al.</i>, 2009; Bowler <i>et al.</i>, 2012)(Margoluis <i>et al.</i>, 2009; Bowler <i>et al.</i>,
2012)(Margoluis <i>et al.</i>, 2009; Bowler <i>et al.</i>, 2012)(Margoluis <i>et al.</i>,
2009; Bowler <i>et al.</i>, 2012)(Margoluis <i>et al.</i>, 2009; Bowler <i>et al.</i>,
2012)(Margoluis <i>et al.</i>, 2009; Bowler <i>et al.</i>, 2012).

There are multiple challenges to adopting robust impact evaluations which allow for the
credible constructions of a counterfactual scenario (Baylis et al., 2016). For example CBC
projects inherently have multiple goals and therefore multiple outcomes must be measured
(Brooks, Waylen and Mulder, 2013). In addition, random allocation to an intervention is
seldom possible, outcomes may spill over to areas not exposed to an intervention and there are
many potentially confounding factors (Baylis et al., 2016). Low adoption rates of robust
methods may be due to short-term projects and restricted funding which limits the ability to
collect baseline data on both the social as well as the biological elements of CBC projects
(Ferraro and Pattanayak, 2006; Margoluis et al., 2009).
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1.4 Approaches to conservation impact evaluation

1.4.1 Definition of impact evaluation

Impact evaluation is more than simply “outcome monitoring” of a project or programme
(White, 2010). To attribute causality, an understanding of what would have happened if the
intervention had not taken place (the counterfactual) is needed (Ferraro and Hanauer, 2014).
The impact of an intervention is the difference between the outcome of interest (YY), both with
(Y1) and without (Yo) the intervention, while impact evaluation attempts to estimate the
counterfactual (unobserved) value of Yo (White 2010; see Figure 1.1). Simply measuring
before and after an intervention ignores what might have happened irrespective of an
intervention, while only measuring post-intervention outcomes in an intervention and control

site may differ in unobserved ways that may affect the outcome measure.

—  Intervention
impact

Outcome measure

v

Time

Figure 1.1 Diagram of an impact evaluation to estimate the impact of a conservation
intervention (adapted from White and Raitzer 2017). If the intervention occurs at time to,
impact evaluations measure outcome variable Y in the intervention site (Y1) at time t1. Impact
evaluations then also attempt to estimate the unobserved value of Y as if the intervention had

not occurred (Yo) through establishing credible counterfactuals.
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1.4.2 Estimating counterfactuals

There are multiple ways that researchers attempt to determine the counterfactual value of an
impact measure. These include experimental, quasi-experimental and non-experimental
designs. While non-experimental designs are often quicker or cheaper to implement, it becomes
more difficult to determine causality due to unobserved confounding factors and may be
exposed to subjective interpretations (Margoluis et al., 2009; Baylis et al., 2016). Both
experimental and quasi-experimental designs have their own strengths and weaknesses. Impact
evaluation in the real world requires a degree of responsiveness, the design must be matched
to the “needs, constraints and opportunities” of the intervention in question (Rogers, 2009).
Scholars have called for the use of multiple methods to determine causal impact: longitudinal
experimental studies using controls combined with participatory assessments (Roe, Grieg-Gran
and Mohammed, 2013; Woodhouse et al., 2015; de Lange, Woodhouse and Milner-Gulland,
2016)

)} Experimental designs

The gold standard in quantitative impact evaluations is Randomised Control Trials (RCTs),
considered to provide “best evidence” in determining causal effect of a treatment (Djulbegovic
and Guyatt, 2017). RCTs require the random assignment of subjects (for example communities
or households) to treated (experimental) and untreated (control) groups, and measurements are
taken both before and after interventions (Margoluis et al., 2009). Developed in medical
research, RCTs are now part of established methods to determine impact of interventions in
development projects (Cameron, Mishra and Brown, 2016) and are more recently being applied
to establish the impact of conservation interventions (Asquith and Vargas, 2008). However,
randomisation is not always practicable, where there is low replication and small sample sizes,
as is common in the less well-funded conservation sector. For example an intervention to
improve the condition of catchments would require interventions in multiple catchments,

covering vast areas with potentially thousands of stakeholders (Baylis et al., 2016).
i) Quasi-experimental approaches

Quasi-experimental designs are similar to RCTs, but lack random treatment assignment. These
designs are often used when experimental designs are not possible, for instance in the face of
political, financial, ethical or practical constraints (Ferraro, 2009). Quasi-experimental
experiments may include matched or generic control groups or where a generic control group

is generated by comparing data to available data on the general population (Margoluis et al.,
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2009). Multiple quasi-experimental approaches are used including: regression discontinuity;
instrumental variables and difference in difference. The regression discontinuity design (RDD)
is used in cases where those who receive treatment differ systematically from those who don’t.
The RDD approach assumes knowledge of the assignment “rule” and the design requires a
specific cut-off point (van der Klaauw, 2008). The instrumental variable approach (IV) requires
the identification of a variable which is correlated with the treatment, but is otherwise
independent of treatment outcomes (Greenstone and Gayer, 2009). The Before-After-Control-
Impact (BACI) approach uses matched controls and measurement both before and after the
project, to allow comparisons of outcomes through difference-in-difference analysis (Smith,
2013). Control sites are selected to be as similar as possible to intervention sites, and difference-
in-difference analysis controls for both observable and unobservable differences in
characteristics of units (Wooldridge, 2001). Lack of data of baseline conditions is a common
problem in conservation research (Macura et al. 2015; Clements & Milner-Gulland 2015;
Rasolofoson et al. 2017). In the absence of a true BACI design, studies wanting to conduct the
most robust impact evaluation possible may retrospectively match control sites to intervention
sites, for example to determine the impact of long established interventions (Andrianandrasana,
2016). While a BACI design cannot overcome all challenges in impact evaluation; it is often
seen as the best option when treatment sites cannot be chosen at random, as is the case of the

majority of conservation interventions (Conner et al., 2015; Baylis et al., 2016).

iii) Non-experimental approaches

Often conservation projects operate in complex contexts and applying experimental or quasi-
experimental designs are not practicable (Bamberger, Rugh, and Mabry 2006). Alternative
approaches include theory, case-study or participatory based methods. These approaches have
the potential to generate insights into project impacts that may be overlooked by more
experimental approaches (Chambers, 2009). Theory-based methods such as causal link
diagramming identifies breaks in the causal chain which can explain the impacts of an
intervention (Rogers, 2009). Comparisons between case-studies of successful or unsuccessful
interventions can highlight causal factors influencing project impacts (Woodhouse et al.,
2015). Participatory methods allow communities to systematically assess the changes
themselves, either through focus group discussions or through reflexive counterfactuals which
asks respondents what they would have done in the absence of the intervention (Kaufman,
Ozawa and Shmueli, 2014).
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1.5 Using behavioural experiments to explore potential conservation impacts

Policy makers and conservation practitioners are increasingly turning to predictive methods to
determine potential impacts prior to any interventions taking place (List and Price, 2016).
Combining evidence from both retrospective impact evaluations as well as prospective studies
which use explicit counterfactual future scenarios can help decision makers better predict the
future impact of interventions (Ferraro and Pressey, 2015). Balmford and Cowling (2006)
wrote that “conservation is primarily not about biology but about people and the choices they
make”. Understanding future behaviour within conservation interventions ex ante may make
more efficient uses of limited resources and can inform the design and evaluation of
environmental policy (List and Price, 2016). These predictive tools do not only have research
value, but can act as facilitation mechanisms for communities to explore pros and cons of
various interventions collaboratively (Redpath et al., 2018), which is central to the concept of

community-based projects.

Following on from the taxonomy of experiments identified in Harrison and List (2004), Rode,
Gomez-Baggethun, and Krause (2013) reviewed empirical studies that determine motivations
and incentives required to participate in conservation programmes. The review identified
multiple methods used to gain evidence for stakeholder behaviour in conservation programmes
including; natural experiments to determine real impacts of policy interventions; and lab,
natural and framed field experiments to determine hypothetical impacts. In economics, field
experiments are those that “occur in the natural environment of the agent being observed and
cannot be reasonably distinguished from the tasks the agent has entered the marketplace to
complete” (List, 2008). Lab based studies have been criticised for often lacking participants
who represent those who may be really affected by an intervention (Levitt and List, 2007;
Velez, Stranlund and Murphy, 2009; Taylor, Morrison and Boyle, 2010; Johansson-Stenman
and Svedséater, 2012). Natural and framed field experiments have relative strengths and
weaknesses including: relative resource intensity; ethical considerations and generalisability of

results.
Natural field experiments

Survey-based methods have traditionally been a mainstay for eliciting preferences and
predicting behavioural outcomes, but often lack external validity (Vossler, Doyon and
Rondeau, 2012). A natural field experiment is one where the subjects naturally undertake an
experimental task, and the subjects do not know that they are in an experiment (List and Price,
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2016). In these experiments the “real world” setting can be manipulated, for instance where a
farmer’s choice between different agricultural practices may be manipulated by introducing
different incentives (Rode, Gémez-Baggethun and Krause, 2015). Recently hypothetical
choice experiments (which are traditionally lab-based stated preference experiments) have
been combined with natural field experiments in the context of conservation and natural
resources to validate stated preferences against real behavioural outcomes (Rakotonarivo,
Schaafsma and Hockley, 2016). For example Kerr, VVardhan, and Jindal (2012) conducted both
choice and natural field experiments to test the response of prosocial behaviour to incentives

for environmental services in Mexico and Tanzania.
Framed field experiments

Recently, there has been an increase in the number of framed field experiments (as opposed to
lab-based experiments) where the experiment involves local participants whose behavior it
seeks to explore, and where the context more closely relates to real-life scenarios (Harrison and
List, 2004; Anderies et al., 2011). Framed field experiments such as experimental games
represent an iterative “social dilemma” and have been used to explore behavior in the context
of common pool resources or public goods. Within conservation research, experimental games
have focused predominantly on resource extraction in the context of fisheries (Velez, Stranlund
and Murphy, 2009; Travers et al., 2011) or forests (Cardenas, 2004; Janssen et al., 2013;
Gatiso, Vollan and Nuppenau, 2015). Experimental games have also been used to test the
effects of policy interventions on local people such as: the effect of payments on intrinsic
motivations (Rode, Gomez-Baggethun and Krause, 2015; Moros, Vélez and Corbera, 2017);
the effect of group-based payments (Salk, Lopez and Wong, 2017); the effect of self-
monitoring on natural resource extraction (Marrocoli et al., 2018) and the role of
communication between stakeholders (Lopez and Villamayor-Tomas, 2017). As with other
behavioral economic experiments questions arise about the external and internal validity of

results, meaning that the results must be treated with caution (Jackson, 2012).
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1.6 Community-based conservation in Madagascar

1.6.1 Biodiversity in Madagascar

Madagascar is one of the world’s “hottest” hotspots for biodiversity (Myers et al. 2000). High
levels of species diversity and endemism, alongside human threat make it a country of
conservation priority (Goodman and Benstead, 2005). The endemism at higher taxonomic
levels in plants and vertebrates make Madagascar particularly stand out (Myers et al., 2000).
From, insects to vertebrates, new species are continually being discovered on the island (Lees,
2016; Massifs et al., 2016; Rakotoarison et al., 2017). There has been an estimated 90% loss
of natural habitat since human colonisation circa 2,000 years ago (Ganzhorn et al., 2001,
Goodman and Benstead, 2005). A recent study estimates that 37% of forest loss occurred
between 1973 and 2014 with deforestation rates increasing progressively since 2005
(Vieilledent et al., 2018). Throughout Madagascar there are ever increasing pressures on
natural resources including: mineral extraction (Waeber et al., 2015); land clearance for
agriculture (known as Tavy; Brown et al, 2015); and exotic hardwood extraction (Schuurman
and Lowry I1, 2009).

1.6.2 Poverty in Madagascar

The Republic of Madagascar failed to achieve any of its 2015 Millennium Development Goals,
which included the eradication of extreme poverty and hunger (MDG1; Waeber et al. 2016).
The global multidimensional poverty index (MPI) identified Madagascar as one of the
countries with the highest levels of poverty (Alkire, Roche, et al., 2015). Comparing data
between 2008 and 2011 Madagascar showed a statistically significant increase in MPI, i.e. got
poorer (Alkire and Housseini, 2014). The World Bank estimated in 2012 that around 77.6% of
the population live below the international poverty line ($1.90, 2011ppp; World Bank 2018).
The majority of shifting agricultural practices in Madagascar are predominantly for subsistence
rice production (van Vliet et al., 2012; Zaehringer et al., 2016). In 2017 Transparency
International ranked Madagascar 155/188 with its corruption index of 24 (100 being least

corrupt; Transparency International, 2017).
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1.6.3 CBC in Madagascar

In 2003, the government of Madagascar committed to tripling the protected area network in
Madagascar and between 2003 and 2016 the number of protected areas quadrupled (Gardner
et al., 2018). Protected areas remain a backbone of Malagasy conservation policy (Desbureaux
et al., 2016) but CBC is also very important (Raik and Decker, 2007; Pollini et al., 2014). In
1996 the Malagasy government passed a law to enable local management of natural resources
through GELOSE! and GCF? agreements (Rasamoelina et al., 2015). This lead to the
establishment of local committees (known locally as Vondrona Olona Ifotony or VOI) to
deliver natural resource management at the community level. Many of the country’s new
protected areas involve areas under community management (Gardner et al., 2013). There are
over 1,000 community forest management sites in Madagascar alone (Scales, 2014;
Rasolofoson et al., 2016). Gardner et al. (2018) identified that while challenges remain, the
current protected area network has expanded to include: i) multiple-use management models;
ii) shared governance arrangements between community associations and NGOs and; iii)

emphasis on livelihood based approaches to management.

Madagascar has become one of the largest recipients of conservation funding among low
income countries (Bare, Kauffman and Miller, 2015), it receives significant investment for both
conservation and development activities (Waeber et al., 2016). A range of conservation
interventions are in operation in Madagascar including: threatened species protection
(Rabearivony et al., 2010); protecting habitats (Gardner, 2011); providing alternative
livelihoods (Gardner et al., 2013; Brimont and Karsenty, 2015); and involving the local

community in management decisions (Pollini et al., 2014).

1 GELOSE: Gestion Locale Sécurisée (secured local management)
2 GCF: Gestion Contractualisée des Foréts (contracted forest management)
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1.7 Study context

1.7.1 The Madagascar pochard

The CBC project focused on within this thesis aimed to protect and restore the wetland for a
population of the world’s rarest duck. Previously thought extinct, a very small population of
the Critically Endangered Madagascar pochard, Aythya innotata was re-discovered in a lake in
the Bealanana wetlands-complex in Northern Madagascar. The wetlands are not ecologically
suitable for the pochard, with low food availability leading to extremely low fledging rates and
recruitment (Woolaver et al., 2015). While protecting the remnant population, conservationists
harvested three clutches of eggs to start a captive breeding programme for a future release into

a more suitable lake.

In 2014 a team of multiple NGOs including: Durrell Wildlife Conservation Trust
(Madagascar); Wildfowl and Wetlands Trust (WWT), Asity Madagascar, The Peregrine Fund,
Le Ministere de L'Environnement et des Foréts (Government of Madagascar) received funding
to host a community-based conservation project to ready the site for the reintroduction of A.
innotata (Woolaver et al., 2015). The project, funded by the UK government’s Darwin
Initiative, was initiated in 2014 to “support local communities to create a successful,
sustainable co-management system for the lake and its catchment” (Darwin initiative
application 2014). The project also aimed to “establish sustainable management by
communities, building their capacity to manage the wetland” (Darwin initiative application
2014).

1.7.2 Study area

Lac Sofia, was one of multiple shortlisted lakes, deemed best suited to host a released flock of
A. innotata (Woolaver et al., 2015) (see Figure 1.2 for locations of both the control and
intervention site). We selected the control site (Lac Antafiandakana) using the short-list of
suitable lakes, while taking into consideration access. Both selected lakes are in the Sofia
region in Northern Madagascar. The lakes belong to the Bealanana wetlands-complex in a
mountainous region close to the tallest mountain in Madagascar. Lac Sofia was designated as
a RAMSAR site (site number 2301) in June, 2017. Vehicular access is restricted for several
months during the 