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Global change processes are increasing their pace and reach, leading to telecoupled

situations, where distant factors come to outpace local determinants of land use

change. Often, these dynamics drive agricultural intensification processes, with as

yet unclear implications for the well-being of human populations living in the areas

affected. This study explores how two key telecoupling dynamics affect local well-being

in the biodiversity hotspot of Madagascar. It focuses on forest frontier landscapes,

which are undergoing processes of agricultural intensification as a consequence of

distant factors. Concretely, we look at how the recent establishment of two, largely

externally funded, terrestrial protected areas, Masoala National Park and Makira Natural

Park, and the ongoing price boom for two export cash crops, vanilla and clove,

have influenced the well-being of local populations in the country’s north-east. We

present data from eight focus group discussions conducted in four villages located

on the periphery of the two protected areas. Drawing on the “capabilities approach,”

we identify the key components of the local understanding of well-being, lay out the

interconnections between these components, and explore how the two telecoupling

processes affect well-being dynamics. Our findings reveal that well-being components

present bundle characteristics, where increases or decreases in one component lead to

parallel increases, or decreases in a set of them. We further ascertain that telecoupling

processes might lead to trade-offs between well-being components. These findings

highlight the need for a holistic understanding of human well-being when planning

protected areas, and when designing governance mechanisms to steer local landscapes

under intense cash crop price fluctuations toward sustainable outcomes.

Keywords: human well-being, agricultural intensification, shifting cultivation, conservation, agricultural
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INTRODUCTION: AGRICULTURAL
INTENSIFICATION AND HUMAN
WELL-BEING UNDER TELECOUPLING

Meeting increasing demands for food, fiber, feed, and other goods
forecast in scenarios for future global human population and
consumption habits requires rapid agricultural intensification
over the next decades (Tscharntke et al., 2012). While research
exploring the effects of agricultural intensification on social-
ecological systems is becoming more common (Shaver et al.,
2015; Jakovac et al., 2016), fewer studies have examined
the impact of intensification on human well-being (see e.g.,
Gasparatos et al., 2011). A recent review found that the research
that exists on this topic has evaluated the impacts of agricultural
intensification on human well-being mostly in monetary terms
(Rasmussen et al., 2018).

Moreover, the increasing extent and pace of the degradation of
life-supporting ecosystems and biodiversity makes it imperative
for agricultural intensification to occur in an environmentally
sustainable manner (Tilman et al., 2011; Garnett et al.,
2013). The paradigm striving to find a compromise between
these two objectives has been labeled “sustainable agricultural
intensification” and is currently being promoted as the pathway
to address these challenges (Rockström et al., 2017; FAO, 2018).
However, under economic and socio-political globalization,
steering social-ecological systems toward sustainable outcomes
is challenging, as local landscapes are increasingly subject to
the influence of external factors, largely derived from clashing
competition over land resources (Lambin and Meyfroidt, 2011;
Niewöhner et al., 2016). These dynamics are leading to the
emergence of telecoupled situations, where external factors
outpace local determinants of land use change (Eakin et al., 2014;
Friis and Nielsen, 2014), putting increasing strain on existing
land governance structures (Oberlack et al., 2018).

Due to conflicting demands for land-based resources, forest
frontier contexts in the tropics are representative of the
challenges experienced in local landscapes in efforts to boost
sustainable development and support human well-being. First,
tropical forest landscapes benefit forest-edge populations in
numerous ways. They provide the material basis needed to build
people’s livelihoods, including the reserve of agricultural land that
forests might mean for local communities, and a range of critical
environmental processes such as water regulation or prevention
of soil erosion—and they constitute the foundation of many local
cultural practices (Lele, 2009; Sodhi et al., 2010).

Second, forests in the tropics and their soils are central
to global climate change mitigation strategies through carbon
sequestration (Houghton et al., 2015), while at the same time
being globally critical for biodiversity conservation (Brown,
2014). In order to safeguard forest ecosystems, a key landscape
planning tool is the establishment of protected areas (PAs)
(Thomas and Gillingham, 2015; Melillo et al., 2016). Some
scholars consider PAs as “telecoupled territories” in themselves,
chiefly because of the large role played by international actors
in their establishment and management, and the dependence of
PAs on external financial flows (Boillat et al., 2018). The area
of land under legal protection regimes has been increasing for

decades (Watson et al., 2014) and calls to vastly expand it are
emerging (Dinerstein et al., 2019). However, the outcomes of
PAs for actual conservation are still much debated (Spracklen
et al., 2015), and evidence on the impact of PAs on human well-
being is rather mixed (Pullin et al., 2013; Brockington andWilkie,
2015; Naidoo et al., 2019). Situations with positive outcomes
for both biodiversity conservation and human well-being are
rare, with most cases facing trade-offs between socio-economic
development and conservation (McShane et al., 2011), in many
cases derived from the inherent restrictions in access to, and use
of, forest land and products that PAs entail for local populations.
And third, the tropics are a key region in the production of
globally traded commodities and where much of the agricultural
expansion foreseen in the next decades is expected to take
place, likely onto forest land under a business-as-usual scenario
(Laurance et al., 2014). While agricultural commodity trade may
influence agricultural intensification through several pathways, it
has also been widely regarded as one of the major telecoupling
processes (Gasparri et al., 2016; Silva et al., 2017; Andriamihaja
et al., 2019).

Madagascar illustrates the influence that telecoupling
processes have on tropical forest landscapes and people’s well-
being. While in 161st place of 189 countries in the Human
Development Index (UNDP, 2018), and with 80% of its
population relying on agriculture (World Bank, 2019), the
Indian Ocean island state has long been considered one of the
“hottest” biodiversity hotspots in the world (Myers et al., 2000).
Most of Madagascar’s biodiversity is found in forest ecosystems
across the island (Goodman and Benstead, 2005), with the
greatest pressure on these habitats coming from the expansion
of subsistence shifting cultivation, according to the available
evidence (Waeber et al., 2015; Zaehringer et al., 2015). This
situation has underpinned decades-long efforts in development
and conservation on Madagascar from the international donor
community (Horning, 2008; Kull, 2014). While the effectiveness
of these efforts in improving development conditions is still
elusive, particularly among the rural poor, they are nonetheless
greatly contributing to the ongoing expansion of PAs in
Madagascar (Waeber et al., 2016). The total area covered by PAs
has increased by more than 400% since 2003, with over 12% of
the country nominally under protection today (Gardner et al.,
2018). Many of these new PAs are largely designed, implemented,
and managed by international conservation non-governmental
organizations (NGOs). While PAs are showing some success
in preventing forest loss in the country (Eklund et al., 2016),
forest conservation mostly benefits the global community,
with local populations incurring large costs (Neudert et al.,
2016; Poudyal et al., 2018). In terms of a more comprehensive
perspective on well-being, research revealed that community
forest management, and strict conservation measures may have
a similar magnitude of influence on local subjective well-being,
although they may have different effects on individual well-being
domains such as livelihood activities or health (Rasolofoson
et al., 2018).

Madagascar is also a key producer of two of the world’s most
sought-after agricultural commodities: vanilla (Vanilla planifolia)
and clove (Syzygium aromaticum). Up to 80% of global vanilla
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production comes from Madagascar, mostly from the north-
east, and the country is the second-largest producer of clove,
after Indonesia. These two cash crops are currently experiencing
a price boom that has driven profound changes in the socio-
economic dynamics of local populations (Osterhoudt, 2018; Zhu,
2018; Neimark et al., 2019; Tilghman, 2019). However, little work
has focused on comprehensively understanding the impacts of
this boom on the well-being of the affected populations.

Due to the prevailing importance of subsistence agriculture
for a majority of Madagascar’s rural population, and the
untapped potential of commercial agriculture to promote
human development, sustainable agricultural intensification has
long been promoted in the country as the way to reconcile
development and human well-being while preserving the
environment (Messerli, 2006; Pollini, 2012).

OBJECTIVES OF THIS PAPER

Despite recognition of these dilemmas, to our knowledge
no research has been done on the impact of commodity
trade dynamics on local human well-being in forest frontier
landscapes, let alone in a protected-area context. To address this
gap, our overall goal is to explore how agricultural intensification
processes driven by two telecoupling processes highly relevant
to Madagascar, i.e., PA establishment and the export cash
crop price boom, have in recent decades influenced the well-
being of local populations in four forest frontier villages.
We define agricultural intensification as the substitution of
crops, with the objective of increasing the profitability of a
given agricultural plot (Rasmussen et al., 2018). The main
intensification pathway we focus on in this study is the
conversion of shifting cultivation rice fields into permanent
cultivation of cash crops. We understand well-being as the
capacity of a person to satisfy the components they require to live
a “good life” (Beauchamp et al., 2018).We explore these dynamics
through the “capabilities approach,” introduced in the following
section. We disaggregate the overarching goal into three more
concrete objectives.

1) Understanding how a “good life” is defined by people in our
study villages, in terms of well-being components.

2) Exploring how the well-being components needed for a “good
life” in our study villages relate to each other.

3) Investigating how PA establishment and export cash crop
price booms have affected local well-being dynamics in our
study villages, by looking at current satisfaction with well-
being components and how this satisfaction has changed in
recent decades.

CONCEPTUAL FRAMEWORK: THE
CAPABILITIES APPROACH

The capabilities approach was first developed by economist
Amartya Sen in the late 1970s, as a counterbalance to the
prevailing—mostly monetary—approaches to measuring human
welfare (Sen, 1979). The approach focuses on the freedoms
individuals have to lead the lives they consider worth living,

an understanding which, at the time, represented a major shift
from contemporary paradigms on assessing human welfare
and development.

The central concept of the approach is that of capabilities,
which are the freedoms a person has to pursue the life they
value, understood as potential beings and doings. Through
individual choice, capabilities are then materialized into
achieved functionings, which are the actual beings and
doings a person values. In this way, Sen’s view of human
development and well-being puts a strong emphasis on
individual freedom of choice to decide what specific
functionings a person decides to materialize out of a bunch
of possible capabilities.

The capabilities approach was further developed by
philosopher Martha Nussbaum (Nussbaum, 1992; Nussbaum
and Sen, 1993), one of whose most prominent advancements
was to advocate for a universal set of capabilities or
“rights” any government should promote and protect in
the form of a list of 10 central capabilities (Nussbaum,
2000, 2011a). The list includes the central capabilities
of “Life,” “Bodily health,” “Bodily integrity,” “Senses,
imagination, and thought,” “Emotions,” “Practical reason,”
“Affiliation,” “Other species,” “Play,” and “Control over
one’s environment” (see Supplementary Material 1 for a
detailed definition).

While Nussbaum’s promotion of such a universal list was a
major point of contention between the two academics and their
respective understandings of the capabilities approach (Sen et al.,
2003; Sen, 2004), both scholars came to agree that elaborating
any such list should be rooted in a public deliberative process to
select the capabilities relevant to any given context. Further, the
list has attracted critics, chiefly because of the limitations of the
universalist, normative stance it adopts to address the complexity
and uniqueness of real-world problems (Menon, 2002; Olson
and Sayer, 2009). However, as an analytical framework, such
a list can provide an important theoretical and practical tool
for assessing the well-being of individuals or groups of people
(Alkire, 2002). Taking into account the context-specific nature
of well-being, Nussbaum emphasizes that her list can always be
further elaborated, leaving room for individual countries and
their people to specify the 10 central capabilities differently
(Nussbaum, 2007).

Over time, the capabilities approach was taken up by
many other scholars (Holland, 2014; Robeyns, 2017), who
have employed it to conceptualize sustainable development
(Lessmann and Rauschmayer, 2013; Voget-Kleschin, 2013) or
to explore the contribution of ecosystem services to human
well-being (Polishchuk and Rauschmayer, 2012; Sangha et al.,
2015). Some have suggested employing the capabilities concept
as an end to environmental justice endeavors (Schlosberg, 2007;
Martin, 2017); others have further theorized the initial focus of
the capabilities approach on human well-being (Edwards et al.,
2016). While we acknowledge and have to some extent derived
inspiration from these advances, for this study we mostly use the
capabilities approach heuristically, to explore how human well-
being is understood in our study villages and how it is influenced
by key telecoupling processes.
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CASE STUDY VILLAGES

We conducted research in four villages located in two
rural communes of Maroantsetra district in north-eastern
Madagascar (see Figure 1). In this area, two parallel telecoupling
processes—the establishment of internationally designed and
funded PAs, and the price fluctuations of globally traded cash
crops—connect local land use change processes to external
dynamics such as international conservation agendas and global
commodities trade.

North-eastern Madagascar hosts the largest tracts of humid
rainforest on the island, making the region one of the most
important for biodiversity in the country and a large carbon sink.
In order to halt forest loss processes caused by the conversion of
old-growth forest to shifting cultivation fields for rice production,
two large PAs, Masoala, and Makira, were established in the
region in recent decades. On the peninsula of Masoala, which
already enjoyed reserve status for some decades in the mid-
twentieth century, the current initiative for protecting the forests
occurring there started in the late 1980s. At that time, the area
was highlighted as a priority for conservation in Madagascar
by the International Union for Conservation of Nature (IUCN)
(Mittermeier et al., 1987), and designated as such in the first phase
of the country’s Environmental Action Plan (World Bank et al.,
1988; Kull, 2014). In the early 1990s, an integrated conservation
and development project (ICDP) was initiated in the area with
support from the World Bank (Marcus, 2001). Following this,
the international NGO Cooperative for Assistance and Relief
Everywhere (CARE) was selected to lead a PA project in the area,
in collaboration with the parastatal organization ANGAP and the
Malagasy Ministry of Water and Forest (Kremen et al., 1999).
CARE subcontracted the conservation design to the international
NGO Wildlife Conservation Society (WCS). In 1997, Masoala
was declared a National Park (NP) under IUCN category II, and
has since been managed by Madagascar National Parks (MNP,
formerly ANGAP). Masoala NP is currently funded largely by a
range of international donors, including Zoo Zürich (Zoo Zürich,
2019), with WCS providing technical assistance (WCS, 2019).

The Makira Forest Project was initiated in the early 2000s by

WCS and theMinistry ofWater and Forest, supported byUSAID,
to develop carbon financing options for sustainable funding of

conservation interventions in the area (Meyers, 2001). Makira

received temporary protection status in 2005 and was eventually
granted definitive protection as a Natural Park (IUCN category
II) managed by WCS in 2012, with the first international sales
of its REDD+ emission reduction credits taking place in 2013
(WCS, 2015). In 2014, the management rights of the forests in
the buffer zone of Makira PA that fell within Beanana’s village
boundaries were transferred to local communities there.

In parallel to its global relevance for biodiversity conservation
and climate change mitigation objectives, the north-eastern
region is one of the country’s main areas of production of
vanilla and clove, commercial crops that were introduced in
the nineteenth century (Brown, 2009; Danthu et al., 2014).
These cash crops are mostly exported to the global market and
are local farmers’ main source of income. But the prices of
vanilla and clove have fluctuated sharply: vanilla experienced

a short-lived boom in the mid-2000s and an ongoing boom
that began in 2013; clove prices have been consistently high
since 2006. Establishment of the two PAs was found to have
two effects: on the one hand, it has led to a significant
decrease in forest loss rates; on the other, combined with
the cash crop price booms, it has encouraged agricultural
intensification processes in our research villages in recent decades
(Llopis et al., 2019).

Besides cash crop production for income generation,
populations of all our four study villages depend nearly
exclusively on other agricultural activities to meet their
subsistence needs. Rice, the main subsistence food crop, is
cultivated both on valley bottoms—where flat land, enough
water, and infrastructure for irrigation are available—and
on the hills surrounding the villages, under a rain-fed
shifting cultivation system. Main complementary food
crops include cassava, several pulses and fruits, and a range
of wild crops collected as the shifting cultivation fields
lie fallow.

While these overall characteristics are common to all four
study villages, each of them can be located in a distinct position
along the following gradient. At one extreme, we observe high
reliance on shifting cultivation, a high degree of remoteness
and thus low market accessibility, high proximity to PAs, low
population density, and low degree of agricultural intensification
at landscape level. This applies to the village of Beanana, in the
periphery of the southern sector of Makira PA, and to a lesser
extent to Fizono, west of Masoala NP. At the other extreme, the
research villages have a lower reliance on shifting cultivation,
a lower remoteness and proximity to PAs, and higher market
accessibility, population density, and degree of agricultural
intensification. This applies particularly to Mahalevona, to the
north of the district, but also to Morafeno, to the south (Figure 1
and Table 1). However, some of these characteristics are closely
interlinked in the same villages. For example, the villages closer
to the PAs are also those with lower market accessibility and
lower agricultural intensity at the landscape level, with potential
for confounding among these factors. While we are thus unable
to neatly distinguish between the different potential influences
of each factor, we employ these characteristics to illustrate
the complexity of aspects mediating human well-being and
development in these landscapes.

METHODS

Following preliminary field visits in 2016, when we conducted
key informant interviews with PA managers, local authorities,
and farmers, fieldwork was completed between September and
November 2017. During this period, we conducted eight focus
group discussions (FGDs), two in each of our four study villages,
with a group of men and a group of women, respectively.
The methodology employed draws on previous experiences on
conducting FGDs to explore local understandings of well-being
(Abunge et al., 2013; Dawson and Martin, 2015) and is in line
with approaches of subsequent work conducted on these issues
(Beauchamp et al., 2018; Woodhouse and McCabe, 2018).
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FIGURE 1 | Location of study villages. Sources: Forest cover: ONE et al. (2013); PA boundaries: MNP (2017) and WCS (2017); Digital elevation model: DLR (2017).

TABLE 1 | Characteristics of the study villages.

Commune Village Population

(2015)

Population

density

Inh./km2

PA

establishment

year

Shortest distance

to PA’s core zone

(km)

Distance to

district

capital (h)

% area under

PA’s core /

buffer zone

% area under shifting

cultivation / intense

land uses / forest

Mahalevona Mahalevona 9,834 169 1997 3.4 3.5 28.6 / 7.9 11.1 / 46.4 / 36.9

Fizono 3,851 50 1997 3.1 7 27.8 / 3.5 31.1 / 13.7 / 54

Morafeno Morafeno 1,889 94 2012 3.9 6 0 / 1.4 40.9 / 41.5 / 13.6

Beanana 721 19 2012 2.0 11 7 / 93 33.3 / 3.5 / 61.6

Distances are estimated from the center of the main built-up area in each village. PA, protected area.

Focus Group Discussions
The aim of our sampling strategy for FGD participants was to
gather a representative age sample in each village. We asked
local authorities to help us gather a minimum of six villagers
for each FGD, including two young people (up to 39 years
old), two middle-aged people (between 40 and 60), and two
elders (over 60). To account for differences in socio-economic
status within the local community, and given the problematic of
asking authorities to gather individuals from “wealthy” or “poor”
households, we limited ourselves to requesting participants that
held no particularly privileged position in the local community,
and from as wide a variety of socio-economic backgrounds as

possible. Given that the fieldwork period coincided with peak
annual demand for labor in the agricultural calendar, on a few
occasions we were not able to meet the requirements of age
diversity or the minimum number of participants (Table 2).

The FGDs were conducted entirely in Malagasy language by a
member of the research team, and translated simultaneously into
French by a research assistant. To handle the power dynamics
inherent to group discussions (Bloor et al., 2001), we strived
to create a trustful atmosphere and moderated the discussion
to enable all participants to feel comfortable enough to dare to
speak out, reassuring them that all opinions were heard and taken
into consideration. After each FGD, the research team debriefed
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TABLE 2 | Focus group discussions’ details.

Commune Village Focus group discussions women Focus group discussions men

# participants

(age range)

# WB components

collected (discussed)

# participants

(age range)

# WB components

collected (discussed)

Mahalevona Mahalevona 7 (21–74 years) 24 (5) 9 (48–74 years) 20 (7)

Fizono 13 (20–80 years) 23 (5) 6 (25–43 years) 26 (6)

Morafeno Morafeno 4 (37–54 years) 23 (7) 7 (33–65 years) 22 (8)

Beanana 11 (25–61 years) 19 (7) 10 (34–74 years) 24 (6)

#, number. WB, well-being.

to clarify some aspects of the discussion and to digitalize the
information collected on the flipcharts.

The FGDs proceeded as follows. We started with a short
introduction of the research team and the participants, after
which participants were asked for oral consent to record the
discussion in audio. Then, we introduced the discussion topic,
with one research team member playing the ukulele and singing
a song. This input served both as an “ice breaker” to generate
rapport with the participants, and also as an example of what
could be needed to support one’s well-being, e.g., playing music.
The discussion then followed seven steps.

First, we asked participants to provide examples of what
is needed to have a “good life” (tsara velontegna) in the
village—i.e., well-being components—which were compiled in
a flipchart (Figure 2). However, we were aware that potential
methodological limitations could arise when comprehensively
trying to identify all components important for human well-
being, using entirely open questions (Abunge et al., 2013). For
this reason, once participants had mentioned all components
they could think of as necessary to having a good life in
the village, we used Nussbaum’s 10 central capabilities list
as a heuristic to probe for further well-being components
(see Supplementary Material 1). This involved using a series
of probing questions to elicit from participants well-being
components not listed so far in the discussion, prepared by
drawing on recommendations on how to operationalize the
capabilities approach (Anand et al., 2009).

Second, once all components considered necessary by
participants to sustain a “good life” in the village were included in
the list, we asked them to score the components by relevance. For
this purpose, we gave each participant five stickers, asking them
to place each sticker on one or more well-being component(s)
of their choice. Thanks to this exercise, participants were able to
determine the order of components to be discussed in the next
step: those that ranked higher would be discussed first. Defining
an order was necessary, as time constraints during the FGDs
meant that on each occasion we could only discuss, in depth,
between five and eight well-being components (Table 2).

Third, the FGD continued by asking participants why a
certain well-being component is considered important for a
good life in the village, or in other words, what value this
component has for their well-being. Responses were written
down on a flipchart prepared to this end, with columns for
each of the questions asked (Figure 2). To obtain the core
reason why a given component was considered important by

local participants, on several occasions we resorted to “iterative
questioning” (Schleicher et al., 2017), by asking people the “why
of the why” (Alkire, 2002; Finnis, 2011), until it was not possible
to elicit further detailed explanation. Fourth, after working on
this column, we asked participants to state what is needed to
satisfy the respective well-being component. Fifth, participants
were asked to discuss whether satisfying a given component was
currently more, less, both more and less, or equally difficult
compared with recent past decades. To capture the potential
effect that the telecoupling processes we were interested in might
have had on these change dynamics, we requested participants to
imagine the situation in respect to their well-being some 20 years
ago. To prevent biasing the exercise toward discussing exclusively
the telecoupling processes we suspected of having a significant
impact on villagers’ good life, i.e., cash crop booms and PA
establishment, we avoided explicitly mentioning such processes.

Sixth, to fill in the last column in the flip chart, we asked
participants to mention and explain why their satisfaction
with certain well-being components might have changed. And
seventh, we finished the FGD by giving participants three red and
three green stickers, to be placed on the components considered,
respectively, “most difficult to satisfy” and “most satisfied at the
present time,” choosing from all components listed on the flip
chart. To enable comparison of results from the three scoring
exercises across all FGDs conducted, we processed the responses
as recommended by Newing et al. (2011) for analyzing freelists.
This allowed us to obtain what we label the frequency-weighted
score of each well-being component, which can be calculated
using the equations below.

Score =
number of points obtained× 100

total points distributed in the FGD

Average score across FGDs

=
6 scores across FGDs

number of FGDs where a component was scored

Frequency

=
number of FGDs where a component was scored

8
Frequency weighted score = Average score × Frequency

We first calculated the score (percentage of points obtained
by each component out of all stickers distributed in a given
FGD for that scoring exercise) of each well-being component
in each FGD, and subsequently averaged the score of each
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FIGURE 2 | Completed flipchart following a FGD.

component across FGDs. We then multiplied the average score
of each component by its frequency across FGDs (number of
FGDs where a component obtained at least one point, divided
by the eight FGDs conducted), which results in the frequency-
weighted score presented in Table 4 and the wedge size for each
components in Figure 3 (see also Supplementary Material 2).

RESULTS

Good Life (Tsara Velontegna)
The FGDs yielded in total 72 distinct well-being components
needed to have a good life (tsara velontegna) across all four
study villages. In Figure 3 (see also Supplementary Material 2)
we present the 28 components that obtained a frequency-
weighted score (FWS) of at least 1 in the first scoring
exercise conducted during the FGDs. Each component is aligned
with the central capability they most relate to, following
suggestions for developing indicators for such central capabilities
(Anand et al., 2009).

Out of all well-being components considered in Figure 3,
the most numerous (nine components) related to the central
capability “Control over one’s environment.” These well-being
components refer to the material foundations and the contextual
conditions and institutions needed to actually make use of them,
which in combination allow people to pursue their livelihood
strategies. Second-most numerous (with four components)
were aspects related to education, freedom of expression, and
religion, which we attribute to the central capability of “Sense,
imagination, and thought.” Only three well-being components
related to the central capability of “Bodily health,” although when
their respective scores are aggregated, this capability stands out as

the most relevant for participants, along with “Control over one’s
environment” (Figure 3).

Three well-being components referred to social relations
and were thus related to the central capability of “Affiliation”;
equally, three components were linked to “Emotions,” which
are aspects connecting individuals to things and people outside
themselves. Two components were linked to “Practical reason,”
encompassing aspects related to doing and achieving what
one plans, and another two to “Bodily integrity,” which
includes aspects related to reproductive freedom, freedom of
movement, or being secure against violence. Only one well-
being component referred, respectively, to the central capabilities
of “Play” and “Other species.” Finally, “Life,” which refers to
the central capability of having a life of normal length, was
mentioned as a well-being component in one FGD as “having
a long life,” but was not given a score and is therefore not
included in Figure 3.

For the individual well-being components most relevant to
participants, “good health” received the highest score across
all FGDs (FWS 12.01), followed by “education” (FWS 8.52);
both components were mentioned and scored in all FGDs
(i.e., obtaining at least one sticker during the relevance scoring
exercise). Next: the component of “having money” (FWS 6.78),
on occasion expressed as having a stable source of income or
earning money every day, and the component of having “enough
food” (FWS 5.46); both components were mentioned in all
FGDs but not scored in all of them. The next six well-being
components are, in decreasing order: “having a house” (FWS
5.18), “having children” (FWS 4.46), “a good administration”
(FWS 4.10) (mentioned in all FGDs), “planning one’s life”
(FWS 3.61), “good relations in the couple” (FWS 3.13), and
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FIGURE 3 | Well-being components (outside circle) grouped by the central capability (inside circle) they most relate to. Wedge size of well-being components

corresponds to frequency-weighted score obtained by the component across villages and genders. For reasons of space, only components with a minimum

frequency-weighted score of 1 are displayed. See Supplementary Material 2 for more details. Figure created with RAWGraphs (Mauri et al., 2017).

“having cash crops” (FWS 3.01). It is also worth mentioning
that “a healthy environment” (FWS of 2.00), despite scoring
relatively low, was also considered important to support local
well-being in all FGDs. For all remaining scores, please see

Supplementary Material 2.

Interrelations Between Well-Being
Components
While we attributed well-being components to Nussbaum’s
central capabilities in a rather unilinear manner, when probing
more deeply into the reasons provided by participants to explain
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why a given component is important for a good life in their
village, the complexity of their interrelations becomes apparent
(Table 3).

Having money was valued by its role in allowing people to
meet the material needs of buying food or building a beautiful
house. However, having money was also considered necessary
for supporting children’s education and planning one’s life, but
interestingly also because it supports the Affiliation-related well-
being components of being, as participants put it, liked by
everybody and respected in the village. Similarly, the well-being
component of having a house was valued because it allows people
to receive friends and be respected by others, while the most
obvious use value of having a house, i.e., providing shelter, was
not mentioned as a reason for its importance. Following this
line, having good health was considered important in up to three
FGDs because it allows people to engage in social activities, such
as visiting friends or participating in celebrations in the village.

Conversely, having good social relations in the village was not
directly valued for its positive impact on aspects of Affiliation.
Rather, it was considered important because of its role in
supporting the community in carrying out common tasks, such
as building a health center or repairing a road, or at the
individual level, because good social relations allowed people
to help each other in agricultural tasks and other activities.
Also highlighting the instrumental role of some components
in supporting other, apparently unrelated, well-being aspects,
education was considered important because it allows educated
children to have the freedom to speak, or even to support their
ability to choose a good partner. Further, education was deemed
important because it might enable children, once they have
finished their studies, to get a non-agricultural job, help with
village development, or help the family.

The Impact of Telecoupling on Well-Being
Components: Current Satisfaction and
Change Trends
The results from the scoring exercise we conducted to elicit
current satisfactionwith well-being components (whether a given
component is “difficult to satisfy” or “satisfied at the present
time”) were mixed (Table 4).

In many cases, at the aggregate level presented in Table 4,
several components were scored both as “difficult to satisfy”
but also as “satisfied at the present time”, resulting in relatively

comparable positions in the two respective lists. “Education,”
for example, was the component “most difficult to satisfy”

while simultaneously the third-most “satisfied at present time”.

Similarly, “good health” was the fourth-most “difficult to satisfy”
while at the same time “themost satisfied” well-being component.

Nonetheless, there are several other components with greater
differences between the two lists. For example, “having money”
scored across FGDs as the component that was second-most

“difficult to satisfy,” while it was not scored as “satisfied” in any
FGD. Similarly, “having enough food,” the sixth-most “difficult

to satisfy,” and “security,” which scored as “difficult to satisfy” in

four FGDs, did not score as satisfied in any FGD.

When discussing the change trends in the ability to satisfy
given well-being components at the time of fieldwork compared
with some two decades before, the effect of the two telecoupling
processes we focus on in this study figured prominently in the
reasons provided for such changes (Table 5).

The establishment of PAs in the respective villages was
overwhelmingly considered by participants as the key reason
why having a healthy environment has become easier to satisfy,
a trend highlighted in up to five FGDs (Table 6). While this
well-being component may at first sight relate to the central
capability of “Other species,” according to participants it also

strongly relates with the ability of having good health. This is
because a protected, healthy environment providing clean water
and fresh air, and in general supporting hygiene, was considered
necessary for good health (Table 3). Conversely, while the state
of the natural environment did not show up among the reasons
why having good health has become easier now, it was noted
that the destruction of the environment was the reason for a
higher incidence of diseases, and thus a decreasing satisfaction
with having good health.

However, at the same time, participants in Fizono and
Beanana pointed to the creation of the PA as the main reason
for some well-being components being more difficult to satisfy
at the present time: this was chiefly related to the ban in the PA
on expanding shifting cultivation into forest land. They said the
ban made it more difficult to obtain enough food, carry out rice
cultivation, and access agricultural land. These reasons were also
given in another FGD to state that conservation interventions
should be complemented with development support. Further,
although in Mahalevona the existence of the PA was considered
an overall positive influence, participants also mentioned that it
involved limitations in extracting timber for construction and a
ban on hunting wild animals.

Regarding the increase in cash crop prices, this factor
was mentioned nine times as a reason for some well-being
components being easier to satisfy at the present time. This was
the case most obviously with having money, but also with getting
enough food, having a house, planning one’s life, and achieving
one’s plans. Further, although more indirectly, participants noted
that the increased availability of money thanks to current cash
crop prices is allowing people to invest, chiefly in commercial and
trading activities, and thus to manage their money better. The
increase in cash crop prices was also one of the reasons provided
for the increase in the ability to rejoice, concretely because now
people have more money and this allows them to participate in
celebrations and ceremonies in the village.

However, the increase in the price for cash crops was also
explicitly considered the main factor behind the negative change
in the ability to satisfy certain well-being components. For
example, the security situation in the villages had worsened,
particularly due to more cash crop thefts, as highlighted in
Beanana orMahalevona, but also because it was felt that the sharp
increase in cash crop prices had made people more materialistic
and disloyal. Further, albeit indirectly, people also suggested that
the increase in cash crop prices was behind the rise in living costs
compared to the past. These dynamics in turn had a detrimental
effect on social relations, as the increasing cost in welcoming
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TABLE 3 | Central capabilities and well-being components: Examples provided during FGDs about their importance and what is needed to satisfy them.

Central capability Well-being component Why is the component important? What is needed to satisfy the component

Bodily health Good health To work

To achieve our plans

To have social relations

To not have worries or stress

To have confidence in oneself

To have good physical condition and strength

To avoid spending money on medicines

Having enough and clean food

Having rest

Having respect between households

Protecting the forest to have clean air

Having respect for the environment and thus having

good hygiene

Having a health center

Doing exercise/sports

Having toilets

Enough food To progress and improve life

To welcome visitors

To be happy, without stress

To have good physical condition/strength

To have health

To work and earn money

Having paddy fields

Implementing the irrigation scheme

Having agricultural tools

Knowing how to manage the harvest throughout the

year

Searching for an agricultural technician

Working and getting money to buy food

Bodily integrity Security To have peace

To have no worries about working and getting

money

To have fewer/no thefts

To have good social relations

Having mobile police

Having an institution/organization ensuring security

in the village during the vanilla harvest season

Having confidence in community members

Having a common law to respect

Respecting the authorities

Everybody having a cash crop plantation

Having children To continue the family line

To be respected in the village

To have help in the work we do

To have successors when we are old

To continue the traditions after we die

(retournement des morts)

Having a wife/husband

Having a family/household

Visiting the doctor

Preventing abortion

Senses, imagination,

and thought

Education To have a better life

Educated children can go far in life

Educated children can help in village

development

Educated children behave well

Educated children find a job out of agriculture

For children to know what life is about

Educated children can choose a better partner

For children to have freedom to speak

Mutual respect between parents and children

Encourage children to attend school

Making efforts to earn money

Knowing how to manage our savings

Emotions Having a household /

family

To have love

To have happiness

To have mutual assistance

Working together, doing everything together (always

being together)

Exchanging ideas, not having arguments between

husband and wife, and children

Having good health

Practical reason Planning one’s life To have a good production

To make money with the cash crops

To have an objective, a goal (every person must

have an objective in life)

To be satisfied

To have morality

To have good mood

Reflecting carefully

Having money (it’s easier to plan life when you have

money)

Having patience

Having tools and materials

Respecting the planning, the objective, persevering

Having good will, being self-aware, not being lazy

Prioritizing the objective

Affiliation Good relations in the

village

To have solidarity/help in the work

To carry out common tasks (e.g., building a

health center, or repairing the road)

To not have conflicts with the decisions taken in

the community (e.g., regarding

development projects)

Having respect in the family

Having respect in the community

Helping and taking care of friends

Other species A healthy environment To have clean air

To have a good environment/atmosphere in life

To have water

To have fertile land

Cleaning well (in the village)

Planting flowers (in the village)

Reducing shifting cultivation

Authorities should stop bushfires

(Continued)
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TABLE 3 | Continued

Central capability Well-being component Why is the component important? What is needed to satisfy the component

Play Rejoicing To have a long life

To not have heart diseases

To nourish friendship

To recognize the family

Celebrating ceremonies

Celebrating weddings

Control over one’s

environment

Having money To be liked by everybody

To do whatever you want

To progress in life

To be respected in the village

To buy food

To buy whatever you want and have a good life

To build a beautiful house

Working with major operators (for cash crop trade)

Planting cash crops

Having a farm or raising zebu

Having secure and stable income

Having a non-agricultural job

Land ownership To sell the land if we have economic problems

To work the land

To not spend money renting the land

To bequest the land to the children, so they do

not have problems in the future

To build a house

Buying plots of land

Inheriting the land

Receiving land from relatives or friends

Titling the land (for securing ownership)

TABLE 4 | “Difficult to satisfy” and “satisfied” well-being components mentioned in the FGDs across the four villages and both genders.

Difficult to satisfy at present time Satisfied at present time

Well-being component # scored Frequency-weighted

score

Well-being component # scored Frequency-weighted

score

Education 5 10.38 Good health 6 12.56

Having money 3 9.99 Having children 2 10.64

Good relations in the household and family 3 9.04 Education 6 9.65

Good health 5 8.45 A good administration 3 5.80

Having a house 3 7.09 Having cash crops 2 5.57

Enough food 4 5.62 Having a house 4 4.55

Having children 3 4.77 Being able to carry out everything one plans 1 3.37

Having free time 2 4.76 Having a household/family 3 3.05

Good social relations in the village 3 4.62 Earning money in the village 1 2.94

Good relations in the couple 2 4.17 Being respected 3 2.91

Rice cultivation 2 4.09 Riding the motorcycle 1 2.65

Security 5 3.94 Rejoicing 2 2.63

A good administration 2 3.16 Rice cultivation 1 2.27

To have a job (salaried) 1 2.78 Earning money every day 1 2.21

Being listened to 1 2.65 Increase in the number of exporters 1 2.08

Practicing a religion 1 2.38 Freedom of expression 1 2.08

Children like to study 1 1.89 Having livestock 1 1.89

Achieving one’s plans 2 1.85 Price of products being high 1 1.79

Having a household/family 1 1.14 Planning one’s life 2 1.67

Having fertile land 1 1.14 Having fertile land 1 1.52

Land ownership 2 1.11

Only components with a frequency-weighted score of at least 1 (difficult to satisfy) and 1.5 (satisfied) are listed.

visitors or newcomers made it more difficult to do so. Also, and
as mentioned in three FGDs, maintaining good health became
more difficult because of the rising costs of seeing the doctor
or of buying medicines. This inflationary trend was mentioned
as the main reason for the decreasing ability to have money,
for households not engaged in cash crop production. Further, in
several FGDs participants mentioned the issue of people having
more money as the cause for worsening social relations in the

village, because now one needs to pay people to get help, when
in the past this help could be obtained based on principles of
reciprocity and solidarity.

Additionally, the agricultural intensification process taking
place in our study villages, with farmers converting their shifting
cultivation fields into cash crop production, was mentioned
as having a potentially negative effect on food security. This
was specifically so in Fizono and Beanana, the two villages
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TABLE 5 | Examples of rationale provided during FGDs for the change in satisfaction with well-being components.

Central capability Well-being component Why it is more difficult to satisfy now Why it is more satisfied now

Bodily health Good health There are more epidemics and diseases, because of the

destruction of the environment

Medicines and visiting the doctor are more expensive

due to the increase in living costs

There is less fruit available now due to the destruction of

the environment

There is not enough health personnel

There is more malnutrition than before

There are more people selling medicines now

There are more doctors now

There is a new health center

Now we drink water from the well-instead of from

the river

Enough food Land has become less fertile now

There is less water available for irrigation due to the lack

of dams

There is less rice available due to the growth of the

population

We have too many children

Shifting cultivation fields have been converted into cash

crop production, so there is less rice production

Now we do not have access to the forest for getting new

shifting cultivation fields

We can buy (more) food now because of the increase in

the price for cash crops

Now we can sell subsistence crops and buy food with

the money we obtain

Bodily integrity Security We have more money now, and so money has become

more important, and people more materialistic

People have become lazy, they do not want to work nor

study, so they steal

People kill each other

People have become disloyal due to the increase in price

for the cash crops

There are more thefts now

n/a

Having children Women and men are more aware of having fewer

children

Parents arrange marriages less than in the past

There is less support from the extended family (to take

care of the children)

n/a

Senses, imagination,

and thought

Education School fees are very expensive, and many parents

cannot afford to send children to school

Children are very undisciplined now

Parents have become aware of the importance of

sending children to school and encourage them to study

Children have become aware of the importance of

education

Now there are many teachers and many schools. We

can choose from several

Emotions Having a household /

family

n/a People create households younger now, meaning it is

easier to do it

Now, the new households are more respected

Practical reason Planning one’s life n/a More people are able to support children to go to

university, because of the increase in cash crop prices

We have now the possibility to improve the meal

The antenna for the phone was installed recently, and

now we can send money to other places through the

phone. Also, we can order the tools from other places

and get them here. We can also call other places (e.g.,

Antalaha) to get to know the price for the cash crops

there

Thanks to the radio antenna, we can send messages to

other places (e.g., Maroantsetra), to spread information

Affiliation Good relations in the

village

There is less respect toward the tangalamena (i.e.,

traditional authority in the villages)

People have become more selfish and materialistic: you

have to pay if you need help from others

People used to welcome visitors. Now, living costs have

increased, so people do not welcome as much as before

n/a

Other species A healthy environment n/a There is a protected area now

People have become more aware of the need for a clean

environment

Bushfires have decreased

(Continued)
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TABLE 5 | Continued

Central capability Well-being component Why it is more difficult to satisfy now Why it is more satisfied now

Play Rejoicing n/a We have more money now, so we can participate in

ceremonies and parties

We can ask people for money to participate in parties

Control over ones

environment

Having money Living costs have increased because of the price for

cash crops. People not cultivating cash crops cannot

afford them

The price for subsistence crops is low, so you do not

make money by selling them

The price for the cash crops has increased

There are more people in the village investing (in trade

and commerce), and more money circulating in the

village

We have increased our purchasing power

We have learned how to manage money better

Land ownership There is a land shortage because of the growth in

population

People cannot obtain land because of the ban on

clearing the forest

Before, we could receive land from relatives, not

anymore

There are conflicts over land parcels now, a sign that it is

more difficult to get land now

n/a

most reliant on shifting cultivation, where intensification was
mentioned as one of themain causes for the decrease in the ability
to obtain enough food and to cultivate rice, respectively.

The most salient changes in satisfaction without a direct
relation to the two telecoupling processes were mentioned
in relation to education and health. Education was on four
occasions stated by participants to have become easier to satisfy
now; twice it was mentioned as being more difficult to satisfy at
the present time. Good health also showed mixed results: in three
FGDs it was considered more satisfied at the present time, while
in five FGDs it was deemed more difficult to satisfy.

Differences by Village
Results on what well-being components are important—as
well as current satisfaction and change in satisfaction with
these components—vary across and within FGDs, suggesting
the existence of both intra- and inter-village differences. The
approach chosen for the current study does not allow us to
investigate more deeply the case of intra-village differences (e.g.,
by household characteristics). However, in the case of the inter-
village differences, a few points can be noted.

While rice is themain subsistence crop in all our study villages,
rice cultivation was explicitly stated as a well-being component
only in the two FGDs conducted in Beanana, the village most
reliant on shifting cultivation and with the least land devoted
to cash crop production. In contrast, having cash crops was
mentioned as necessary for a good life in most FGDs, with the
notable exception of those conducted in Mahalevona, the village
in which cash crop cultivation is most widespread and shifting
cultivation least important. Also, the well-being component of
having access to communication means, specifically referring
to phone and radio coverage, was mentioned only by men in
the FGDs conducted in Beanana and Fizono, the most remote
villages, and those whose mobile phone or internet coverage
was barely existent at the time of research. There, participants
particularly emphasized the role that themobile network and new
technologies play: these allowed them to obtain news through the

internet or send money by mobile phone, thus enabling them to
order goods from distant towns or support children studying in
faraway cities. Similarly, it was only in Beanana, by far the village
most remote and difficult to access, where having good roads was
mentioned as a component needed for local well-being.

Further, having money was overwhelmingly considered
currently difficult to satisfy in the FGDs conducted in Morafeno
and Beanana. However, in the case of Morafeno, the change
in satisfaction was positive, while in Beanana it was negative.
The main reasons provided for these differences was that in
Morafeno, the cash crop price increase was perceived as a positive
aspect for the majority of participants. However, in the case of
Beanana, the main reason for a negative impact of this price
increase was that it had pushed the price formost basic necessities
and consumer goods upwards.

DISCUSSION

Human Well-Being Trade-Offs Under
Telecoupling
The effects of the telecoupling processes we explore in this study
in their relation to local well-being dynamics appear to have
been both positive and negative. This suggests the existence of
trade-offs both between well-being components at the individual
level, and potentially, between villages and households, likely
depending on their degree of reliance on cash crops and
subsistence shifting cultivation.

Protected Areas and Links to Well-Being
The only positive impact of the PAs on local well-being that
participants could identify was that of providing a healthy
environment. Respondents in all four villages were unanimous
on this point, emphasizing in particular the role of the forests
in providing clean water and air. This is in line with findings
from other contexts in Eastern Madagascar, where conservation
interventions were considered by local populations to have
had a positive impact on health (Rasolofoson et al., 2018). In
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TABLE 6 | Change in satisfaction with well-being components.

Well-being component Positive

change

No

change

Negative

change

A healthy environment 5 - -

Education 4 1 2

Having money 4 - 1

Good health 3 - 5

Achieving one’s plans 3 - 1

Practicing a religion 3 - 1

Freedom of expression 3 - -

Having cash crops 3 - -

Enough food 2 - 5

Planning one’s life 2 - 1

Having a house 2 - 1

Make your own decisions 2 - -

Access to communication means 2 - -

A good administration 1 1 2

Good social relations in the village 1 - 1

Having a household / family 1 1 -

Having livestock 1 - -

Knowing how to manage your

time

1 - -

Rejoicing 1 - -

Being respected - 1 3

Security - - 3

Land ownership - - 3

Good relations in the household

and family

- - 2

Having children - - 2

Mutual assistance / solidarity - - 2

Good relations in the couple - - 2

Rice cultivation - - 2

Having free time - - 1

Participating in decision-making in

the village

- - 1

Having a long life - - 1

The numbers indicate in how many FGDs the level of change for each component was

considered to have taken place.

another parallel, participants in our study related the increase
in disease incidence to the destruction of the environment,
which may link to findings from other PAs in Madagascar,
suggesting the potential role of certain species, such as bats, in
suppressing agricultural pests and disease transmitting insects
(Kemp et al., 2019). More broadly, this aligns with studies from
other parts of the world suggesting biodiversity conservation
as a key factor for improving, or at least maintaining, health
conditions, particularly to prevent transmission of diseases
(Myers et al., 2013; Kilpatrick et al., 2017).While health outcomes
of conservation interventions in developing countries remain
an understudied aspect (McKinnon et al., 2016), some studies
in the tropics have conversely tried to relate forest loss with
impacts on health and well-being. In Kalimantan, Indonesia,
for example, deforested areas were found to be associated with
higher local temperatures, which in turn had negative effects on

both self-reported health andmeasured human heat strain (Wolff
et al., 2018; Suter et al., 2019).

In regard to the negative impacts of PAs on well-being,
the most relevant refers to the impact of the PA on people’s
ability to secure food, along with difficulties in accessing land,
as reported in Fizono and Beanana, villages were participants
did not see any positive effect of the conservation scheme. In
these villages, the closest to the respective PAs, populations
rely more strongly on shifting cultivation for subsistence rice
production and less on cash crop production, suggesting a lack
of alternative non-forest-dependent livelihoods, and potentially
a stronger impact of PA restrictions compared to Morafeno and
Mahalevona. This was recently found for other conservation
interventions in Eastern Madagascar (Rasolofoson et al., 2018),
where it was also shown that a proportionally larger burden
was borne by poorer populations due to restrictions in access to
forest land (Poudyal et al., 2018). Restrictions imposed by the PAs
might also have an impact on access to bushmeat for households
relying on this source of protein, an issue brought up in one
of the FGDs and also found in other African settings (Nguiffo,
2003). Restrictions in access to bushmeat might have important
nutritional and economic implications also in the context of
north-eastern Madagascar, and in our case in the villages of
Beanana and Morafeno, as noted by other studies conducted in
the area (Golden et al., 2011, 2014). Arguably related to these
restrictions in access to forest land and products is the issue
highlighted in one FGD, where participants related having the
PA with a greater need for development support. While in our
study, attitudes toward the PA were in general rather mixed
across villages and within FGDs, both the perceived performance
and scope of development interventions in connection to the
conservation scheme were found to be positively related to local
support for the PAs by other studies conducted in Masoala and
Makira (Marcus, 2001; Ratsimbazafy et al., 2012). However, and
as suggested in the case of Makira (Ratsimbazafy et al., 2012),
negative views on the impacts of the PAs might be related to the
degree of forest dependence of households, which may apply in
our case to Fizono and Beanana.

The latter point would align with other conservation contexts
in the tropics, where negative attitudes toward PAs were
found to be higher among poorer, landless populations living
closer to conservation areas (Sarker and Røskaft, 2011). More
generally, our findings also relate to other contexts where
contradictory attitudes toward PAs were found within the
same community, and even at the individual level. This was,
for example, the case for shifting cultivation landscapes in
Southeast Asia, where research highlighted a mix of institutional,
ideational, and psychological explanations for the contrasting
local views on PAs, while also suggesting an unequal distribution
of benefits and burdens of conservation interventions across
households as reasons for such contrasting attitudes (Martin
et al., 2018).

Cash Crop Booms and Well-Being
In the case of the other telecoupling dynamic we explore in
this study, cash crop prices, the increase in price—especially
that of vanilla—appears to have had a mixed impact on local
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populations’ ability to satisfy valued well-being components.
The price increase had a positive influence on those individuals
engaged in cash crop production, which, through increased
earnings, improved their ability to meet material needs and
plan their life, while also increasing their social status. Further,
some of the reasons put forward for the increase in satisfaction
with having money, i.e., that people are investing in trade and
commercial activities and that they have learned how to manage
money better, might suggest the potential role of the current cash
crop price in enabling households to diversify their livelihoods.
The way money-related well-being components, and especially,
what is needed to have money, was formulated in several FGDs,
suggests that local populations might value such livelihood
diversification because it provides them with a stable source of
income, thus buffering them against seasonally uneven income
availability. The positive impact of diversification, particularly
involving high-return activities such as trade or other non-farm
salaried jobs, on supporting well-being in a multidimensional
manner, has been found recurrently by many other studies in the
rural global South, from Nepal to Bangladesh or Ghana (Sultana
et al., 2015; Gautam andAndersen, 2016; Sackey, 2018). However,
as shown in the case of Nepal, entry barriersmight prevent poorer
households from engaging in activities such as trade, potentially
resulting in increasing inequalities at the intra-community level
(Gautam and Andersen, 2016), which could also be valid in
our context.

Among the negative implications of the increase in cash crop
prices, one of the most frequently mentioned was the increase in
the cost of living. This was particularly noted in Beanana, where
the majority do not cultivate vanilla and thus find it difficult to
afford the current inflationary dynamic. While this inflation has
so far been little covered by the scientific literature, the media has
depicted its negative effects in other vanilla-producing regions in
Madagascar (Lepidi, 2017). Related to this point, another way in
which the increase in price for cash crops might influence the
ability to satisfy valued well-being components is by its impact
on the degree of monetarisation of the community. This was
illustrated by participants as the current need to pay people if one
needs help, in contrast to before, when people would help each
other without the mediation of money, in turn affecting the level
of solidarity in the village.

Finally, according to participants, the increase in cash crop
prices had an important effect on the incidence of thefts and even
murders, and in general on the level of security of the community,
which was mentioned as a key well-being component in most
FGDs. This increase of the level of insecurity in relation with
the vanilla price spike has been widely reported for north-eastern
Madagascar by different media (Kacungira, 2019; Steavenson,
2019). Further, the vanilla price boom was recently found to
also entail an additional burden for households, as they have
to allocate substantial labor to secure the cash crop production
against thefts, for example in the Sava region of Madagascar
(Neimark et al., 2019). This might also apply to our study villages,
as participants were concerned about the security situation not
only because of the material losses it might involve, but also
because the prevailing context of insecurity might be a source
of worry and stress, and an impediment to having good social

relations. More broadly, while the relation between insecurity
and well-being in rural contexts remains a largely unexplored
issue, a study from rural Colombia found a severe negative impact
of perceived insecurity on the subjective well-being of local
communities (Wills-Herrera et al., 2011), which might appear to
be the case also in our study villages.

The trend toward agricultural intensification caused by the
conversion of shifting cultivation fields into cash crop production
highlighted in several FGDs and also described by other studies
in the area (Llopis et al., 2019) appears to have had negative
effects on a section of the population in our study villages.
While participants did not mention any direct benefit from this
agricultural intensification process, it was one of the key reasons
cited for more difficulties in meeting food needs. This may in
particular be the case for households relying more strongly on
shifting cultivation and not yet engaged in cash crop production.
On several occasions, participants noted that it was easier to buy
food, thanks to the increase in cash crop prices, indicating that
the effect of abandoning rice production on food security might
be mitigated over time. Nonetheless, it takes several years after
fields have been converted for both clove and vanilla to begin
producing. For households that decide to convert their fields but
without enough land to make up for the lack of rice production
from the converted fields, the years between conversion and the
start of production may constitute a substantial burden.

Finally, in regard to some of the apparent inconsistencies
in satisfaction with some well-being components, one possible
reason is that individuals may consider a certain component
difficult to achieve (i.e., require a lot of effort to satisfy), while
nonetheless being satisfied with it at the current moment. A
second possible reason may be linked to the approach we
chose for this study: diverging opinions within the same FGD
were masked during the scoring exercise, as we aggregated
the points obtained by each component. This could conceal
a differential impact of economic dynamics, both by villages,
and more crucially, by households. However, the approach we
employ in this study does not permit us to draw conclusions
about household differences, and further research should look at
disaggregated well-being aspects by household, as recent studies
have done elsewhere (Dawson and Martin, 2015).

The Bundled Nature of Well-Being
Components
The reasons participants gave for considering the well-being
components important were related to multiple capabilities
at the same time, suggesting that well-being components are
inherently bundled in character. In addition—and crucially—
some components may contribute to the support of other
components. The well-being component of having good health,
for example, was appreciated by participants because it allowed
them to pursue livelihood activities and also to avoid spending
money on doctors and medicine, on the one hand. On the other,
having good health was also key in enabling people to not have
stress, to have confidence in themselves, or critically, to engage
in social relations, particularly because they could both welcome
visitors at home and physically visit friends and relatives. This
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points to a broader positive impact of having good health on
emotional and psychological well-being aspects, as has been
found in developed and developing contexts alike (Chin, 2010;
Aggraeni et al., 2018).

The case of education in our case is also illustrative of the
bundled character of well-being components, because it was
valued for its potential in allowing children to have a better life
and to obtain a salaried job. This aspect was explored in south-
western Madagascar, where better access to education appeared
to allow people to access non-farm jobs, perceived as a better
occupation than traditional agricultural activities (Neudert et al.,
2015). Further, in a community forest management programme
context in eastern Madagascar, it was found that having higher
levels of education might translate into households enjoying
more positive outcomes of the programme (Rasolofoson et al.,
2017).

A remarkable aspect of the interconnection of well-being
components is that an increase or decrease in a certain
component might have an impact, either positive or negative,
on an entire bundle of components. This can be a relevant
insight when planning for external interventions which, while
implemented at village level and thus benefiting the community
at large, may have positive effects at the individual level in
multiple ways. As stated by several studies, this might be
the case of the extension of communication services, by for
example installing a telecommunications antenna. This was
found to be critical in supporting well-being in a variety of rural
developing contexts (Foster and Handy, 2008; Thapa et al., 2012),
particularly in the case of mobile phone coverage to facilitate
connection with family and friends (Pearson et al., 2017). This
appears in line with our results, as the extension of the mobile
network was considered to have positive impacts on a wide range
of well-being aspects, such as accessing news through the Internet
or supporting children studying in other towns. More broadly,
work on the sub-Saharan African region has highlighted the
crucial role that expanding virtual mobility through access to
mobile phones can have in the case of poorer households and
their material well-being (Porter, 2012).

Using the Capabilities Approach to Explore
Well-Being
Our exploration of human well-being through the capabilities
approach has generated important lessons. As demonstrated in
this study, using Nussbaum’s central capabilities can constitute a
solid basis for systematically eliciting a wide range of well-being
aspects. Further, it can shed light on the interrelations between
well-being components, and critically, provide clues as to how
some capabilities might be needed to support others, as remarked
also by Nussbaum (2011b).

Combining the central capabilities list with FGDs has
demonstrated the usefulness of the list in eliciting a holistic
understanding of well-being in a rapid and coherent manner.
While this might be especially useful in the case of exploratory
research, it can also serve as a preliminary step to deeper research.
For example, the central capabilities list could be used as a basis
for establishing indicators for quantitative surveys (Anand et al.,

2009), for elaborating categorizations of household taxonomies
based on qualitative information (Roelen and Camfield, 2013),
or to guide and complement quantitative data collection and
analysis, in line with the Well-being in Developing Countries
(WeD) approach (Gough and McGregor, 2007).

However, applying a universal capabilities list to real-world
situations is not without challenges. In our case, this may
be especially visible when translating some terms that in
a Malagasy context might have overlapping or potentially
conflictual meanings, such as “environment” (tontolo’iainana)
and “land” (tany) (Osterhoudt, 2010). Being aware of such
nuances may be particularly relevant, because, while it has
been repeatedly acknowledged that the natural environment
is critical in supporting human well-being (Duraiappah, 2004;
Schleicher et al., 2017), the diverse ways in which natural
environment-based capabilities are valued by different people
are still barely understood. Our study thus contributes to
recent efforts to better address the role of the environment
in capability building (Holland, 2008), and particularly to
understanding the diverse, often contradictory reasons why
people might consider natural environment-based capabilities
essential for their well-being. Taking into account such diverse
views on the natural environment may be especially important
in conservation interventions, which in many cases ultimately
aim at changing human behavior toward nature. This might
help anticipate, and plan for, some of the negative local impacts
of conservation initiatives, while increasing the legitimacy and
ethical groundedness of such interventions (Milner-Gulland
et al., 2014).

CONCLUSION

This study used the capabilities approach to highlight the
challenges that telecoupling poses to supporting and fostering
human well-being in a context of agricultural intensification.
First, we demonstrated the strengths of the capabilities approach,
and concretely of Nussbaum’s central capabilities idea, to help
elicit the well-being components that are valued locally for a good
life. Second, by exploring the interrelations between these well-
being components, we have highlighted their bundled nature,
where increases in one component might lead to increases in
a whole set of them, and vice versa. This finding points to the
potential positive multiplier effect that supporting one well-being
component might have on many other components, as may
be the case with e.g., access to education, to communication
means, or to health services. And third, we have shown the
trade-offs that telecoupling might entail for human well-being
in a developing forest frontier context. While the PAs appeared
to have had a significant positive effect in helping to secure a
healthy environment for local communities, these very dynamics
had severe detrimental effects on populations most reliant on
forest land for their livelihoods. In terms of the ongoing surge in
cash crop prices, while it allowed people engaged in commercial
agriculture to better satisfy some material and status well-being
components, this dynamic also had a negative impact on social
relations, security, and inflation, the latter affectingmore strongly
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the households not engaged in cash crop production. Realizing
that such trade-offs emerge as a consequence of factors exogenous
to the local context, highlights the urgent need for a holistic,
disaggregated understanding of human well-being dynamics
under these telecoupling processes. This knowledge is needed,
in particular, when designing conservation interventions that
might have a much stronger impact on more disadvantaged
populations, arguably those most reliant on forest land and not
benefiting from the ongoing cash crop boom in the context
we explored.

However, some of the limitations inherently involved in the
approach we adopted for this study, such as the aggregation of
participants by age and socio-economic status within the same
FGDs, or the inherent power dynamics emerging in such types
of exercises, should be addressed in future research. This and the
apparent contradictions we found in this study, warrant further
investigation into how telecoupling affects households according
to their different socio-economic status and livelihood portfolio.
In summary, while operationalizing the capabilities approach
through extended FGDs in these forest frontier landscapes
already yielded a wealth of deep, much-needed insights into
local well-being dynamics, this step can also be the foundation
for further research on differentiated well-being and sustainable
development in a context of agricultural intensification.

DATA AVAILABILITY STATEMENT

The datasets generated for this study are available on request to
the corresponding author.

ETHICS STATEMENT

Oral informed consent was obtained from all participants
included in the study before the research was conducted.

AUTHOR CONTRIBUTIONS

JL, CD, FS, PH, LP, PM, and JZ contributed to the conception
and design of the study. JL, CD, PH, and JZ conducted fieldwork,
analyzed the data, and interpreted the results. JL drafted a first
version of the manuscript and elaborated the figures. JL, CD, FS,
PH, LP, PM, and JZ commented on the manuscript, contributed
tomanuscript revision, read and approved the submitted version.

FUNDING

This research was supported by the Swiss Programme for
Research on Global Issues for Development (r4d programme)
supported by the Swiss National Science Foundation (SNSF)
and the Swiss Agency for Development and Cooperation (SDC),
grant number 400440 152167.

ACKNOWLEDGMENTS

The authors warmly thank all participants in this study, and the
local authorities for the help provided.We are grateful to research
assistant Venat Raelison for his help in conducting the focus
group discussions, and to the School of Agronomic Sciences,
Department of Water and Forests, University of Antananarivo,
for their logistic support. We thank Tina Hirschbuehl for editing
the language of the manuscript. We also appreciate the two
reviewers’ comments, which helped to improve the quality of the
manuscript substantially.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fsufs.
2019.00126/full#supplementary-material

REFERENCES

Abunge, C., Coulthard, S., and Daw, T. M. (2013). Connecting marine

ecosystem services to human well-being: insights from participatory well-being

assessment in Kenya. Ambio 42, 1010–1021. doi: 10.1007/s13280-013-0456-9

Aggraeni, I., Adnin, S., Astria, Y., Firmansyah, M., Canigia, Y., Nur, M. H., et al.

(2018). What are the determinants of subjective well-being of healthy adults

in rural communities in and around forests? PeerJ. Preprints 6:e27375v27371.

doi: 10.7287/peerj.preprints.27375

Alkire, S. (2002). Dimensions of human development. World Dev. 30, 181–205.

doi: 10.1016/S0305-750X(01)00109-7

Anand, P., Hunter, G., Carter, I., Dowding, K., Guala, F., and Van Hees, M. (2009).

The development of capability indicators. J. Hum. Dev. Capab. 10, 125–152.

doi: 10.1080/14649880802675366

Andriamihaja, O. R., Metz, F., Zaehringer, J. G., Fischer, M., and Messerli, P.

(2019). Land competition under telecoupling: distant actors’ environmental

versus economic claims on land in north-eastern madagascar. Sustainability

11:851. doi: 10.3390/su11030851

Beauchamp, E., Woodhouse, E., Clements, T., and Milner-Gulland, E. J. (2018).

“Living a good life”: conceptualizations of well-being in a conservation context

in Cambodia. Ecol. Soc. 23:28. doi: 10.5751/ES-10049-230228

Bloor,M., Frankland, J., Thomas,M., and Robson, K. (2001). Focus Groups in Social

Research. London: SAGE Publications. doi: 10.4135/9781849209175

Boillat, S. J., Gerber, D., Oberlack, C., Zaehringer, J., Ifejika Speranza, C., and

Rist, S. (2018). Distant interactions, power, and environmental justice in

protected area governance: a telecoupling perspective. Sustainability 10:3954.

doi: 10.3390/su10113954

Brockington, D., and Wilkie, D. (2015). Protected areas and poverty. Phil. Trans.

R. Soc. B 380:20140271. doi: 10.1098/rstb.2014.0271

Brown, J. H. (2014). Why are there so many species in the tropics? J. Biogeogr. 41,

8–22. doi: 10.1111/jbi.12228

Brown, M. L. (2009). “Madagascar’s cyclone vulnerability and the global vanilla

economy,” in The Political Economy of Hazards and Disasters, eds E. C. Jones

and A. D. Murphy (Plymouth, AltaMira Press), 241–264.

Chin, B. (2010). Income, health, and well-being in rural Malawi. Demogr. Res. 23,

997–1030. doi: 10.4054/DemRes.2010.23.35

Danthu, P., Penot, E., Ranoarisoa, K. M., Rakotondravelo, J. C., Michel,

I., Tiollier, M., et al. (2014). The clove tree of Madagascar: a success

story with an unpredictable future. Bois Forêts Trop. 320, 83–96.

doi: 10.19182/bft2014.320.a20547

Dawson, N., and Martin, A. (2015). Assessing the contribution of ecosystem

services to human wellbeing: a disaggregated study in western Rwanda. Ecol.

Econom. 117, 62–72. doi: 10.1016/j.ecolecon.2015.06.018

Dinerstein, E., Vynne, C., Sala, E., Joshi, A. R., Fernando, S., Lovejoy, T. E., et al.

(2019). A Global Deal For Nature: Guiding principles, milestones, and targets.

Sci. Adv. 5:eaaw2869. doi: 10.1126/sciadv.aaw2869

Frontiers in Sustainable Food Systems | www.frontiersin.org 17 January 2020 | Volume 3 | Article 126

https://www.frontiersin.org/articles/10.3389/fsufs.2019.00126/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fsufs.2019.00126/full#supplementary-material
https://doi.org/10.1007/s13280-013-0456-9
https://doi.org/10.7287/peerj.preprints.27375
https://doi.org/10.1016/S0305-750X(01)00109-7
https://doi.org/10.1080/14649880802675366
https://doi.org/10.3390/su11030851
https://doi.org/10.5751/ES-10049-230228
https://doi.org/10.4135/9781849209175
https://doi.org/10.3390/su10113954
https://doi.org/10.1098/rstb.2014.0271
https://doi.org/10.1111/jbi.12228
https://doi.org/10.4054/DemRes.2010.23.35
https://doi.org/10.19182/bft2014.320.a20547
https://doi.org/10.1016/j.ecolecon.2015.06.018
https://doi.org/10.1126/sciadv.aaw2869
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://www.frontiersin.org/journals/sustainable-food-systems#articles


Llopis et al. Capabilities Under Telecoupling in North-Eastern Madagascar

DLR (2017).TanDEM-X. Deutsches Zentrum für Luft- und Raumfahrt e.V. Cologne,

Germany.

Duraiappah, A. K. (2004). Exploring the Links: Human Well-Being, Poverty and

Ecosystem Services. Manitoba: The United Nations Environment Programme

and the International Institute for Sustainable Development.

Eakin, H., DeFries, R., Kerr, S., Lambin, E. F., Liu, J., Marcotullio, P. J., et al. (2014).

“Significance of telecoupling for exploration of land-use change,” in Rethinking

Global Land Use in an Urban Era, eds K. C. Seto and A. Reenberg (Cambridge:

The MIT Press), 141–162. doi: 10.7551/mitpress/9780262026901.003.0008

Edwards, G. A. S., Reid, L., and Hunter, C. (2016). Environmental justice,

capabilities, and the theorization of well-being. Prog. Hum. Geogr. 40, 754–769.

doi: 10.1177/0309132515620850

Eklund, J., Blanchet, F. G., Nyman, J., Rocha, R., Virtanen, T., and Cabeza, M.

(2016). Contrasting spatial and temporal trends of protected area effectiveness

in mitigating deforestation in Madagascar. Biol. Conserv. 203, 290–297.

doi: 10.1016/j.biocon.2016.09.033

FAO (2018). Sustainable Intensification of Agriculture. FAO. Available online at:

http://www.fao.org/policy-support/policy-themes/sustainable-intensification-

agriculture/en/ (accessed October 08, 2018).

Finnis, J. (2011). Natural Law and Natural Rights, 2nd Edn. Oxford: Oxford

University Press.

Foster, J. E., and Handy, C. (2008). External capabilities. Oxford

Poverty & Human Development Initiative (OPHI). p. 08.

doi: 10.1093/acprof:oso/9780199239115.003.0020

Friis, C., and Nielsen, J. Ø. (2014). Exploring the Potential of the Telecoupling

Framework for Understanding Land Change. Berlin: THESys Discussion Paper

No. 2014-1. Humboldt-Universität zu Berlin.

Gardner, C. J., Nicoll, M. E., Birkinshaw, C., Harris, A., Lewis, R. E., Rakotomalala,

D., et al. (2018). The rapid expansion of Madagascar’s protected area system.

Biol. Conserv. 220, 29–36. doi: 10.1016/j.biocon.2018.02.011

Garnett, T., Appleby, M. C., Balmford, A., Bateman, I. J., Benton, T. G., Bloomer,

P., et al. (2013). Sustainable intensification in agriculture: premises and policies.

Science 341, 33–34. doi: 10.1126/science.1234485

Gasparatos, A., Stromberg, P., and Takeuchi, K. (2011). Biofuels, ecosystem

services and human wellbeing: putting biofuels in the ecosystem services

narrative.Agric. Ecosyst. Environ. 142, 111–128. doi: 10.1016/j.agee.2011.04.020

Gasparri, N. I., Kuemmerle, T., Meyfroidt, P. Y., le Polain de Waroux, and

Kreft, H. (2016). The emerging soybean production frontier in southern africa:

conservation challenges and the role of south-south telecouplings. Conserv.

Lett. 9, 21–31. doi: 10.1111/conl.12173

Gautam, Y., and Andersen, P. (2016). Rural livelihood diversification and

household well-being: Insights from Humla, Nepal. J. Rural Stud. 44, 239–249.

doi: 10.1016/j.jrurstud.2016.02.001

Golden, C. D., Bonds, M. H., Brashares, J. S., Rodolph Rasolofoniaina, B. J., and

Kremen, C. (2014). Economic valuation of subsistence harvest of wildlife in

madagascar. Conserv. Biol. 28, 234–243. doi: 10.1111/cobi.12174

Golden, C. D., Fernald, L. C. H., Brashares, J. S., Rasolofoniaina, B., and

Kremen, C. (2011). Benefits of wildlife consumption to child nutrition

in a biodiversity hotspot. Proc. Natl. Acad. Sci. U.S.A. 108, 19653–19656.

doi: 10.1073/pnas.1112586108

Goodman, S. M., and Benstead, J. P. (2005). Updated estimates of

biotic diversity and endemism for Madagascar. Oryx 39, 73–77.

doi: 10.1017/S0030605305000128

Gough, I., and McGregor, J. A. (2007). Wellbeing in Developing Countries.

From Theory to Research. Cambridge: Cambridge University Press, 399.

doi: 10.1017/CBO9780511488986

Holland, B. (2008). Justice and the environment in nussbaum’s “capabilities

approach”: why sustainable ecological capacity is a meta-capability. Polit. Res.

Q. 61, 319–332. doi: 10.1177/1065912907306471

Holland, B. (2014). Allocating the Earth: A Distributional Framework for Protecting

Capabilities in Environmental Law and Policy. Oxford, Oxford University Press.

doi: 10.1093/acprof:oso/9780199692071.001.0001

Horning, N. R. (2008). Strong support for weak performance: donor competition

in Madagascar. Afr. Aff. 107, 405–431. doi: 10.1093/afraf/adn036

Houghton, R. A., Byers, B., and Nassikas, A. A. (2015). A role for

tropical forests in stabilizing atmospheric CO2. Nat. Clim. Chang. 5:1022.

doi: 10.1038/nclimate2869

Jakovac, C. C., Peña-Claros, M., Mesquita, R. C. G., Bongers, F., and Kuyper,

T. W. (2016). Swiddens under transition: consequences of agricultural

intensification in the Amazon. Agric. Ecosyst. Environ. 218, 116–125.

doi: 10.1016/j.agee.2015.11.013

Kacungira, N. (2019). Lutter contre les voleurs de vanilles à Madagascar.

BBC. Available online at: https://www.bbc.com/afrique/resources/idt-sh/

madagascar_vanilla_afrique (accessed July 9, 2019).

Kemp, J., López-Baucells, A., Rocha, R., Wangensteen, O. S., Andriatafika, Z.,

Nair, A., et al. (2019). Bats as potential suppressors of multiple agricultural

pests: a case study from Madagascar. Agric. Ecosyst. Environ. 269, 88–96.

doi: 10.1016/j.agee.2018.09.027

Kilpatrick, A. M., Salkeld Daniel, J., Titcomb, G., and Hahn Micah, B.

(2017). Conservation of biodiversity as a strategy for improving human

health and well-being. Phil. Trans. R. Soc. B Biol. Sci. 372:20160131.

doi: 10.1098/rstb.2016.0131

Kremen, C., Razafimahatratra, V., Guillery, R. P., Rakotomalala, J., Weiss, A.,

and Ratsisompatrarivo, S.-J. (1999). Designing the masoala national park in

madagascar based on biological and socioeconomic data. Conserv. Biol. 13,

1055–1068. doi: 10.1046/j.1523-1739.1999.98374.x

Kull, C. A. (2014). The Roots, Persistence, and Character of Madagascar’s

Conservation Boom. Conservation and Environmental Management in

Madagascar. I. R. Scales. Abingdon, NY: Routledge, 146–171.

Lambin, E. F., and Meyfroidt, P. (2011). Global land use change, economic

globalization, and the looming land scarcity. Proc. Natl. Acad. Sci. U.S.A. 108,

3465–3472. doi: 10.1073/pnas.1100480108

Laurance, W. F., Sayer, J., and Cassman, K. G. (2014). Agricultural expansion

and its impacts on tropical nature. Trends Ecol. Evol. 29, 107–116.

doi: 10.1016/j.tree.2013.12.001

Lele, S. (2009). Watershed services of tropical forests: from hydrology to economic

valuation to integrated analysis. Curr. Opin. Environ. Sust. 1, 148–155.

doi: 10.1016/j.cosust.2009.10.007

Lepidi, P. (2017). Vanille de Madagascar, le goût amer de la spéculation. Le

Monde. Available online at: https://www.lemonde.fr/afrique/article/2017/01/

05/vanille-de-madagascar-le-gout-amer-de-la-speculation_5058316_3212.

html (accessed July 9, 2019).

Lessmann, O., and Rauschmayer, F. (2013). Re-conceptualizing sustainable

development on the basis of the capability approach: a model and its difficulties.

J. Hum. Dev. Capab. 14, 95–114. doi: 10.1080/19452829.2012.747487

Llopis, J. C., Harimalala, P. C., Bär, R., Heinimann, A., Rabemananjara, Z. H.,

and Zaehringer, J. G. (2019). Effects of protected area establishment and

cash crop price dynamics on land use transitions 1990–2017 in north-eastern

Madagascar. J. Land Use Sci. 14, 1–29. doi: 10.1080/1747423X.2019.1625979

Marcus, R. R. (2001). Seeing the forest for the trees: integrated conservation and

development projects and local perceptions of conservation in Madagascar.

Hum. Ecol. 29, 381–397. doi: 10.1023/A:1013189720278

Martin, A. (2017). Just Conservation. Biodiversity, Wellbeing and Sustainability.

Abingdon: Routledge. doi: 10.4324/9781315765341

Martin, A., Myers, R., and Dawson, N. M. (2018). The park is ruining our

livelihoods. we support the park! unravelling the paradox of attitudes to

protected areas. Hum. Ecol. 46, 93–105. doi: 10.1007/s10745-017-9941-2

Mauri, M., Elli, T., Caviglia, U. G. G., and Azzi, M. (2017). “RAWGraphs: a

visualisation platform to create open outputs,” in Proceedings of the 12th

Biannual Conference on Italian SIGCHI Chapter (New York, NY: ACM).

doi: 10.1145/3125571.3125585

McKinnon, M. C., Cheng, S. H., Dupre, S., Edmond, J., Garside, R., Glew, L., et al.

(2016). What are the effects of nature conservation on human well-being? A

systematic map of empirical evidence from developing countries. Environ. Evid.

5, 1–25. doi: 10.1186/s13750-016-0058-7

McShane, T. O., Hirsch, P. D., Trung, T. C., Songorwa, A. N., Kinzig, A.,

Monteferri, B., et al. (2011). Hard choices: making trade-offs between

biodiversity conservation and human well-being. Biol. Conserv. 144, 966–972.

doi: 10.1016/j.biocon.2010.04.038

Melillo, J. M., Lu, X., Kicklighter, D. W., Reilly, J. M., Cai, Y., and Sokolov, A. P.

(2016). Protected areas’ role in climate-change mitigation. Ambio 45, 133–145.

doi: 10.1007/s13280-015-0693-1

Menon, N. (2002). Universalism without foundations? Econ. Soc. 31, 152–169.

doi: 10.1080/03085140120109295

Frontiers in Sustainable Food Systems | www.frontiersin.org 18 January 2020 | Volume 3 | Article 126

https://doi.org/10.7551/mitpress/9780262026901.003.0008
https://doi.org/10.1177/0309132515620850
https://doi.org/10.1016/j.biocon.2016.09.033
http://www.fao.org/policy-support/policy-themes/sustainable-intensification-agriculture/en/
http://www.fao.org/policy-support/policy-themes/sustainable-intensification-agriculture/en/
https://doi.org/10.1093/acprof:oso/9780199239115.003.0020
https://doi.org/10.1016/j.biocon.2018.02.011
https://doi.org/10.1126/science.1234485
https://doi.org/10.1016/j.agee.2011.04.020
https://doi.org/10.1111/conl.12173
https://doi.org/10.1016/j.jrurstud.2016.02.001
https://doi.org/10.1111/cobi.12174
https://doi.org/10.1073/pnas.1112586108
https://doi.org/10.1017/S0030605305000128
https://doi.org/10.1017/CBO9780511488986
https://doi.org/10.1177/1065912907306471
https://doi.org/10.1093/acprof:oso/9780199692071.001.0001
https://doi.org/10.1093/afraf/adn036
https://doi.org/10.1038/nclimate2869
https://doi.org/10.1016/j.agee.2015.11.013
https://www.bbc.com/afrique/resources/idt-sh/madagascar_vanilla_afrique
https://www.bbc.com/afrique/resources/idt-sh/madagascar_vanilla_afrique
https://doi.org/10.1016/j.agee.2018.09.027
https://doi.org/10.1098/rstb.2016.0131
https://doi.org/10.1046/j.1523-1739.1999.98374.x
https://doi.org/10.1073/pnas.1100480108
https://doi.org/10.1016/j.tree.2013.12.001
https://doi.org/10.1016/j.cosust.2009.10.007
https://www.lemonde.fr/afrique/article/2017/01/05/vanille-de-madagascar-le-gout-amer-de-la-speculation_5058316_3212.html
https://www.lemonde.fr/afrique/article/2017/01/05/vanille-de-madagascar-le-gout-amer-de-la-speculation_5058316_3212.html
https://www.lemonde.fr/afrique/article/2017/01/05/vanille-de-madagascar-le-gout-amer-de-la-speculation_5058316_3212.html
https://doi.org/10.1080/19452829.2012.747487
https://doi.org/10.1080/1747423X.2019.1625979
https://doi.org/10.1023/A:1013189720278
https://doi.org/10.4324/9781315765341
https://doi.org/10.1007/s10745-017-9941-2
https://doi.org/10.1145/3125571.3125585
https://doi.org/10.1186/s13750-016-0058-7
https://doi.org/10.1016/j.biocon.2010.04.038
https://doi.org/10.1007/s13280-015-0693-1
https://doi.org/10.1080/03085140120109295
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://www.frontiersin.org/journals/sustainable-food-systems#articles


Llopis et al. Capabilities Under Telecoupling in North-Eastern Madagascar

Messerli, P. (2006). Exploring innovative strategies for livelihoods in a

slash-and-burn context in madagascar: experiencing the role of human

geography in sustainability-oriented research. Geogr. Helv. 61, 266–274.

doi: 10.5194/gh-61-266-2006

Meyers, D. (2001). Makira Forest Project, Madagascar. Report to the Ministry of

Environment, MEF – IRG/PAGE – USAID.

Milner-Gulland, E. J., McGregor, J. A., Agarwala, M., Atkinson, G., Bevan, P.,

Clements, T., et al. (2014). Accounting for the impact of conservation on

human well-being. Conserv. Biol. 28, 1160–1166. doi: 10.1111/cobi.12277

Mittermeier, R. A., Rakotovao, L., Randrianasolo, V., and Sterling, E. J. (1987).

Priorités en matière de conservation des espèces à Madagascar, International

Union for Conservation of Nature, Séminaire scientifique international relatif à

l’état des recherches sur les écosystèmes forestiers de Madagascar, 28–31 Octobre

1985. Antananarivo.

MNP (2017). GIS data for Masoala National Park. Antananarivo: Madagascar

National Parks.

Myers, N., Mittermeier, R. A., Mittermeier, C. G., da Fonseca, G. A. B., and Kent, J.

(2000). Biodiversity hotspots for conservation priorities. Nature 403, 853–858.

doi: 10.1038/35002501

Myers, S. S., Gaffikin, L., Golden, C. D., Ostfeld, R. S., Redford, K. H., Ricketts,

T. H., et al. (2013). Human health impacts of ecosystem alteration. Proc. Natl.

Acad. Sci. U.S.A. 110, 18753–18760. doi: 10.1073/pnas.1218656110

Naidoo, R., Gerkey, D., Hole, D., Pfaff, A., Ellis, A. M., Golden, C. D., et al. (2019).

Evaluating the impacts of protected areas on human well-being across the

developing world. Sci. Adv. 5:eaav3006. doi: 10.1126/sciadv.aav3006

Neimark, B., Osterhoudt, S., Alter, H., and Gradinar, A. (2019). A new

sustainability model for measuring changes in power and access in global

commodity chains: through a smallholder lens. Palgrave Commun. 5:1.

doi: 10.1057/s41599-018-0199-0

Neudert, R., Ganzhorn, J. U., and Wätzold, F. (2016). Global benefits and local

costs – the dilemma of tropical forest conservation: a review of the situation in

Madagascar. Environ. Conserv. 44, 82–96. doi: 10.1017/S0376892916000552

Neudert, R., Goetter, J. F., Andriamparany, J. N., and Rakotoarisoa, M. (2015).

Income diversification, wealth, education andwell-being in rural south-western

Madagascar: results from the Mahafaly region. Dev. South. Afr. 32, 758–784.

doi: 10.1080/0376835X.2015.1063982

Newing, H., Eagle, C. M., Puri, R., andWatson, C. W. (2011). Conducting Research

in Conservation: Social Science Methods and Practice. Abingdon: Routledge,

376. doi: 10.4324/9780203846452

Nguiffo, S. (2003). “One forest and two dreams: the constraints imposed on the

Baka in Miatta by the Dja Wildlife Reserve,” Indigenous People and Protected

Areas in Africa, eds J. Nelson and L. Hossak (Moreton-in-Marsh: Forest Peoples

Programme), 195–214.

Niewöhner, J., Bruns, A., Haberl, H., Hostert, P., Krueger, T., Lauk, C., et al. (2016).

“Land use competition: ecological, economic and social perspectives,” in Land

Use Competition: Ecological, Economic and Social Perspectives, eds J. Niewöhner,

A. P. Bruns, and Hostert et al. (Cham, Springer International Publishing), 1–17.

doi: 10.1007/978-3-319-33628-2

Nussbaum, M. (2000). Women and Human Development: The Capabilities

Approach. New York: Cambridge University Press, 312.

Nussbaum, M., and Sen, A. (Eds.). (1993). The Quality of Life. Oxford: Oxford

University Press, 468. doi: 10.1093/0198287976.001.0001

Nussbaum, M. C. (1992). Human functioning and social justice. Polit. Theory 20,

202–246. doi: 10.1177/0090591792020002002

Nussbaum,M. C. (2007). Human rights and human capabilities.Harv. Hum. Rights

J. 20, 21–24.

Nussbaum, M. C. (2011a). Capabilities, entitlements, rights: supplementation and

critique. J. Hum. Dev. Capab. 12, 23–37. doi: 10.1080/19452829.2011.541731

Nussbaum, M. C. (2011b). Creating Capabilities: The Human Development

Approach. Cambridge: The Belknap Press of Harvard University Press, 237.

Oberlack, C., Boillat, S., Brönnimann, S. J., Gerber, D., Heinimann, A., Ifejika

Speranza, C., et al. (2018). Polycentric governance in telecoupled resource

systems. Ecol. Soc. 23:16. doi: 10.5751/ES-09902-230116

Olson, E., and Sayer, A. (2009). Radical geography and its critical

standpoints: embracing the normative. Antipode 41, 180–198.

doi: 10.1111/j.1467-8330.2008.00661.x

ONE, DGF, FTM, MNP, and CI (2013). Evolution de la Couverture de forêts

naturelles à Madagascar 2005–2010. Antananarivo: Office National pour

l’Environnement, Direction Générale des Forêts/Ministère de l’Environnement

et des Forêts, Foiben-Taosarintanin’iMadagasikara,Madagascar National Parks

and Conservation International - Madagascar.

Osterhoudt, S. (2010). Sense and sensibilities: negotiating meanings

within agriculture in northeastern madagascar. Ethnology 49, 283–301.

doi: 10.2307/41756634

Osterhoudt, S. (2018). Remembered resilience: oral history narratives and

community resilience in agroforestry systems. Renew. Agricul. Food Syst. 33,

252–255. doi: 10.1017/S1742170517000679

Pearson, A. L., Mack, E., and Namanya, J. (2017). Mobile phones and mental

well-being: initial evidence suggesting the importance of staying connected

to family in rural, remote communities in Uganda. PLoS ONE 12:e0169819.

doi: 10.1371/journal.pone.0169819

Polishchuk, Y., and Rauschmayer, F. (2012). Beyond “benefits”? Looking at

ecosystem services through the capability approach. Ecol. Econ. 81, 103–111.

doi: 10.1016/j.ecolecon.2012.06.010

Pollini, J. (2012). “Understanding agricultural intensification on a forest frontier

in Madagascar: elements of a Malthusian/Boserupian synthesis,” in Contested

Agronomy: the Politics of Agricultural Research in a Changing World, eds J.

Sumberg and J. Thompson (Oxford: Earthscan), 116–130.

Porter, G. (2012). Mobile phones, livelihoods and the poor in sub-

saharan africa: review and prospect. Geography Compass 6, 241–259.

doi: 10.1111/j.1749-8198.2012.00484.x

Poudyal, M., Jones, J. P. G., Rakotonarivo, O. S., Hockley, N., Gibbons, J. M., and

Mandimbiniaina, R. (2018). Who bears the cost of forest conservation? PeerJ

6:e5106. doi: 10.7717/peerj.5106

Pullin, A. S., Bangpan, M., Dalrymple, S., Dickson, K., Haddaway, N. R., Healey,

J. R., et al. (2013). Human well-being impacts of terrestrial protected areas.

Environ. Evid. 2:19. doi: 10.1186/2047-2382-2-19

Rasmussen, L. V., Coolsaet, B., Martin, A., Mertz, O., Pascual, U., Corbera, E., et al.

(2018). Social-ecological outcomes of agricultural intensification. Nat. Sust. 1,

275–282. doi: 10.1038/s41893-018-0070-8

Rasolofoson, R. A., Ferraro, P. J., Ruta, G., Rasamoelina, M. S., Randriankolona,

P. L., Larsen, H. O., et al. (2017). Impacts of community forest management

on human economic well-being across Madagascar. Conserv. Lett. 10, 346–353.

doi: 10.1111/conl.12272

Rasolofoson, R. A., Nielsen, M. R., and Jones, J. P. G. (2018). The potential of

the Global Person Generated Index for evaluating the perceived impacts of

conservation interventions on subjective well-being.World Dev. 105, 107–118.

doi: 10.1016/j.worlddev.2017.12.032

Ratsimbazafy, C. L., Harada, K., and Yamamura, M. (2012). Forest resources use,

attitude, and perception of local residents towards community based forest

management: case of the makira reducing emissions from Deforestation and

Forest Degradation (REDD) Project, Madagascar. J. Ecol. Nat. Environ. 4,

321–332. doi: 10.5897/JENE11.123

Robeyns, I. (2017).Wellbeing, Freedom and Social Justice: The Capability Approach

Re-Examined. Cambridge: Open Book Publishers. doi: 10.11647/OBP.0130

Rockström, J., Williams, J., Daily, G., Noble, A., Matthews, N., Gordon, L., et al.

(2017). Sustainable intensification of agriculture for human prosperity and

global sustainability. Ambio 46, 4–17. doi: 10.1007/s13280-016-0793-6

Roelen, K., and Camfield, L. (2013). A mixed-method taxonomy of

child poverty – the case of ethiopia. Appl. Res. Qual. Life 8, 319–337.

doi: 10.1007/s11482-012-9195-5

Sackey, H. A. (2018). Rural non-farm employment in Ghana in an era of structural

transformation: prevalence, determinants, and implications for well-being. J.

Rural Commun. Dev. 13, 57–77.

Sangha, K. K., Le Brocque, A., Costanza, R., and Cadet-James, Y. (2015).

Application of capability approach to assess the role of ecosystem services in

the well-being of Indigenous Australians. Global Ecol. Conserv. 4, 445–458.

doi: 10.1016/j.gecco.2015.09.001

Sarker, A. H. M. R., and Røskaft, E. (2011). Human attitudes towards

the conservation of protected areas: a case study from four protected

areas in Bangladesh. Oryx 45, 391–400. doi: 10.1017/S0030605310

001067

Schleicher, J., Schaafsma, M., Burgess, N. D., Sandbrook, C., Danks, F., Cowie,

C., et al. (2017). Poorer without It? The neglected role of the natural

environment in poverty and wellbeing. Sust. Dev. 26, 863–98. doi: 10.1002/

sd.1692

Frontiers in Sustainable Food Systems | www.frontiersin.org 19 January 2020 | Volume 3 | Article 126

https://doi.org/10.5194/gh-61-266-2006
https://doi.org/10.1111/cobi.12277
https://doi.org/10.1038/35002501
https://doi.org/10.1073/pnas.1218656110
https://doi.org/10.1126/sciadv.aav3006
https://doi.org/10.1057/s41599-018-0199-0
https://doi.org/10.1017/S0376892916000552
https://doi.org/10.1080/0376835X.2015.1063982
https://doi.org/10.4324/9780203846452
https://doi.org/10.1007/978-3-319-33628-2
https://doi.org/10.1093/0198287976.001.0001
https://doi.org/10.1177/0090591792020002002
https://doi.org/10.1080/19452829.2011.541731
https://doi.org/10.5751/ES-09902-230116
https://doi.org/10.1111/j.1467-8330.2008.00661.x
https://doi.org/10.2307/41756634
https://doi.org/10.1017/S1742170517000679
https://doi.org/10.1371/journal.pone.0169819
https://doi.org/10.1016/j.ecolecon.2012.06.010
https://doi.org/10.1111/j.1749-8198.2012.00484.x
https://doi.org/10.7717/peerj.5106
https://doi.org/10.1186/2047-2382-2-19
https://doi.org/10.1038/s41893-018-0070-8
https://doi.org/10.1111/conl.12272
https://doi.org/10.1016/j.worlddev.2017.12.032
https://doi.org/10.5897/JENE11.123
https://doi.org/10.11647/OBP.0130
https://doi.org/10.1007/s13280-016-0793-6
https://doi.org/10.1007/s11482-012-9195-5
https://doi.org/10.1016/j.gecco.2015.09.001
https://doi.org/10.1017/S0030605310001067
https://doi.org/10.1002/sd.1692
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://www.frontiersin.org/journals/sustainable-food-systems#articles


Llopis et al. Capabilities Under Telecoupling in North-Eastern Madagascar

Schlosberg, D. (2007). Defining Environmental Justice. Theories,

Movements, and Nature. Oxford: Oxford University Press.

doi: 10.1093/acprof:oso/9780199286294.003.0004

Sen, A. (1979). “Equality of What? The Tanner Lectures on Human Values;

Delivered at Stanford University, 22 May, Published in 1980. Tanner Lectures

on Human Values. ed S. M. McMurrin. Salt Lake City, UT: University of Utah

Press, 195–220.

Sen, A. (2004). Capabilities, lists, and public reason: continuing the conversation.

Fem. Econ. 10, 77–80. doi: 10.1080/1354570042000315163

Sen, A., Agarwal, B., Humphries, J., and Robeyns, I. (2003). Continuing the

conversation. Fem. Econ. 9, 319–332. doi: 10.1080/1354570032000089788

Shaver, I., Chain-Guadarrama, A., Cleary, K. A., Sanfiorenzo, A., Santiago-García,

R. J., Finegan, B., et al. (2015). Coupled social and ecological outcomes

of agricultural intensification in Costa Rica and the future of biodiversity

conservation in tropical agricultural regions.Global Environ. Change 32, 74–86.

doi: 10.1016/j.gloenvcha.2015.02.006

Silva, F. R., Batistella, M., Dou, Y., Moran, E., Torres, M. S., and Liu, J.

(2017). The sino-brazilian telecoupled soybean system and cascading

effects for the exporting country. Land 6:53. doi: 10.3390/land60

30053

Sodhi, N. S., Lee, T. M., Sekercioglu, C. H., Webb, E. L., Prawiradilaga,

D. M., Lohman, D. J., et al. (2010). Local people value environmental

services provided by forested parks. Biodivers. Conserv. 19, 1175–1188.

doi: 10.1007/s10531-009-9745-9

Spracklen, B. D., Kalamandeen, M., Galbraith, D., Gloor, E., and Spracklen,

D. V. (2015). A global analysis of deforestation in moist tropical forest

protected areas. PLoS ONE 10:e0143886. doi: 10.1371/journal.pone.01

43886

Steavenson, W. (2019, June/July). The bitter truth behind Madagascar’s roaring

vanilla trade. The Economist. Available online at: https://www.1843magazine.

com/features/the-bitter-truth-behind-madagascars-roaring-vanilla-trade

(accessed July 9, 2019).

Sultana, N., Hossain, M. E., and Islam, M. K. (2015). Income diversification and

household well-being: a case study in rural areas of Bangladesh. Int. J. Business

Econom. Res. 4, 172–179. doi: 10.11648/j.ijber.20150403.20

Suter, M. K., Miller, K. A., Anggraeni, I., Ebi, K. L., Game, E. T., Krenz, J., et al.

(2019). Association between work in deforested, compared to forested, areas

and human heat strain: an experimental study in a rural tropical environment.

Environ. Res. Lett. 14:084012. doi: 10.1088/1748-9326/ab2b53

Thapa, D., Sein, M. K., and Sæb,ø, Ø. (2012). Building collective

capabilities through ICT in a mountain region of Nepal: where social

capital leads to collective action. Inform. Technol. Dev. 18, 5–22.

doi: 10.1080/02681102.2011.643205

Thomas, C. D., and Gillingham, P. K. (2015). The performance of protected

areas for biodiversity under climate change. Biol. J. Linnean Soc. 115, 718–730.

doi: 10.1111/bij.12510

Tilghman, L. M. (2019). Matoy jirofo, masaka lavany: Rural–urban migrants’

livelihood strategies through the lens of the clove commodity cycle in

Madagascar. Econ. Anthropol. 6, 48–60. doi: 10.1002/sea2.12130

Tilman, D., Balzer, C., Hill, J., and Befort, B. L. (2011). Global food demand and

the sustainable intensification of agriculture. Proc. Natl. Acad. Sci. U.S.A. 108,

20260–20264. doi: 10.1073/pnas.1116437108

Tscharntke, T., Clough, Y., Wanger, T. C., Jackson, L., Motzke, I., Perfecto,

I., et al. (2012). Global food security, biodiversity conservation and

the future of agricultural intensification. Biol. Conserv. 151, 53–59.

doi: 10.1016/j.biocon.2012.01.068

UNDP (2018).Human Developmen Indices and Indicators. 2018 Statistical Update.

New York, NY: United Nations Development Programme, 112.

Voget-Kleschin, L. (2013). Employing the capability approach in

conceptualizing sustainable development. J. Hum. Dev. Capab. 14, 483–502.

doi: 10.1080/19452829.2013.827635

Waeber, P. O., Wilmé, L., Mercier, J.-R., Camara, C., and Lowry, P. P II

(2016). How effective have thirty years of internationally driven conservation

and development efforts been in Madagascar? PLoS ONE 11:e0161115.

doi: 10.1371/journal.pone.0161115

Waeber, P. O., Wilmé, L., Ramamonjisoa, B., Garcia, C., Rakotomalala,

D., Rabemananjara, Z. H., et al. (2015). Dry forests in Madagascar:

neglected and under pressure. Int. Forestry Rev. 17, 127–148.

doi: 10.1505/146554815815834822

Watson, J. E. M., Dudley, N., Segan, D. B., and Hockings, M. (2014).

The performance and potential of protected areas. Nature 515:67.

doi: 10.1038/nature13947

WCS (2015). Makira REDD Project 2005–2013 Project Implementation. Report,

version 4.0, Wildlife Conservation Society.

WCS (2017). GIS data for Makira Natural Park. Antananarivo: Wildlife

Conservation Society.

WCS (2019). WCS’s Activities in MaMaBay. Available online at: https://

madagascar.wcs.org/WCS-activities-in-MaMaBay.aspx (accessed October 06,

2019)

Wills-Herrera, E., Orozco, L. E., Forero-Pineda, C., Pardo, O., and Andonova,

V. (2011). The relationship between perceptions of insecurity, social capital

and subjective well-being: empirical evidences from areas of rural conflict in

Colombia. J. Socio Econ. 40, 88–96. doi: 10.1016/j.socec.2010.08.002

Wolff, N. H., Masuda, Y. J., Meijaard, E., Wells, J. A., and Game, E.

T. (2018). Impacts of tropical deforestation on local temperature and

human well-being perceptions. Global Environ. Change 52, 181–189.

doi: 10.1016/j.gloenvcha.2018.07.004

Woodhouse, E., and McCabe, J. T. (2018). Well-being and conservation: diversity

and change in visions of a good life among the Maasai of northern Tanzania.

Ecol. Soc. 23:43. doi: 10.5751/ES-09986-230143

World Bank (2019). Madagascar Overview. Available online at: https://www.

worldbank.org/en/country/madagascar/overview (accessed July 16, 2019).

World Bank, U.S. Agency for International Development, Cooperation Suisse,

United Nations Educational Scientific and Cultural Organization, United

Nations Development Program and Worldwide Fund for Nature (1988).

Madagascar - Environmental Action Plan. (Washington, DC: World Bank), 84.

Zaehringer, J. G., Eckert, S., and Messerli, P. (2015). Revealing regional

deforestation dynamics in north-eastern madagascar—insights from multi-

temporal land cover change analysis. Land 4:454. doi: 10.3390/land4020454

Zhu, A. (2018). Hot money, cold beer: Navigating the vanilla and rosewood

export economies in northeastern Madagascar. Am. Ethnol. 45, 253–267.

doi: 10.1111/amet.12636

Zoo Zürich (2019). Masoala. Available online at: https://shop.zoo.ch/fr/

naturschutz-tiere/naturschutzprojekte/masoala (accessed 06, 2019).

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2020 Llopis, Diebold, Schneider, Harimalala, Patrick, Messerli and

Zaehringer. This is an open-access article distributed under the terms of the Creative

Commons Attribution License (CC BY). The use, distribution or reproduction in

other forums is permitted, provided the original author(s) and the copyright owner(s)

are credited and that the original publication in this journal is cited, in accordance

with accepted academic practice. No use, distribution or reproduction is permitted

which does not comply with these terms.

Frontiers in Sustainable Food Systems | www.frontiersin.org 20 January 2020 | Volume 3 | Article 126

https://doi.org/10.1093/acprof:oso/9780199286294.003.0004
https://doi.org/10.1080/1354570042000315163
https://doi.org/10.1080/1354570032000089788
https://doi.org/10.1016/j.gloenvcha.2015.02.006
https://doi.org/10.3390/land6030053
https://doi.org/10.1007/s10531-009-9745-9
https://doi.org/10.1371/journal.pone.0143886
https://www.1843magazine.com/features/the-bitter-truth-behind-madagascars-roaring-vanilla-trade
https://www.1843magazine.com/features/the-bitter-truth-behind-madagascars-roaring-vanilla-trade
https://doi.org/10.11648/j.ijber.20150403.20
https://doi.org/10.1088/1748-9326/ab2b53
https://doi.org/10.1080/02681102.2011.643205
https://doi.org/10.1111/bij.12510
https://doi.org/10.1002/sea2.12130
https://doi.org/10.1073/pnas.1116437108
https://doi.org/10.1016/j.biocon.2012.01.068
https://doi.org/10.1080/19452829.2013.827635
https://doi.org/10.1371/journal.pone.0161115
https://doi.org/10.1505/146554815815834822
https://doi.org/10.1038/nature13947
https://madagascar.wcs.org/WCS-activities-in-MaMaBay.aspx
https://madagascar.wcs.org/WCS-activities-in-MaMaBay.aspx
https://doi.org/10.1016/j.socec.2010.08.002
https://doi.org/10.1016/j.gloenvcha.2018.07.004
https://doi.org/10.5751/ES-09986-230143
https://www.worldbank.org/en/country/madagascar/overview
https://www.worldbank.org/en/country/madagascar/overview
https://doi.org/10.3390/land4020454
https://doi.org/10.1111/amet.12636
https://shop.zoo.ch/fr/naturschutz-tiere/naturschutzprojekte/masoala
https://shop.zoo.ch/fr/naturschutz-tiere/naturschutzprojekte/masoala
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://www.frontiersin.org/journals/sustainable-food-systems#articles

	Capabilities Under Telecoupling: Human Well-Being Between Cash Crops and Protected Areas in North-Eastern Madagascar
	Introduction: Agricultural Intensification and Human Well-Being Under Telecoupling
	Objectives of This Paper
	Conceptual Framework: The Capabilities Approach
	Case Study Villages
	Methods
	Focus Group Discussions

	Results
	Good Life (Tsara Velontegna)
	Interrelations Between Well-Being Components
	The Impact of Telecoupling on Well-Being Components: Current Satisfaction and Change Trends
	Differences by Village

	Discussion
	Human Well-Being Trade-Offs Under Telecoupling
	Protected Areas and Links to Well-Being
	Cash Crop Booms and Well-Being
	The Bundled Nature of Well-Being Components
	Using the Capabilities Approach to Explore Well-Being

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


