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ABSTRACT

Land Use, Diverse Values, and Conservation Practice in the Periphery of Makira Natural Park,
Northeastern Madagascar
Georgina Cullman

This dissertation examines the intent and reality of a conservation project that aims to be
participatory and to provide benefits to local landholders. I make a contribution to research about
the social impacts of conservation projects as well as to scholarship that aims to improve
conservation policy and practice. Using both ethnographic and ecological methods, I explored
the multiple and contested values related to land use. Changing local land use practices,
especially reducing swidden agriculture, is a major focus of conservation interventions in the
region. The conservation project has framed this change as a technical problem, and has devised
economic incentives to shift local people’s land use.

Because of the dissertation’s interdisciplinary approach, and the sometimes contentious relations
between conservation biologists and practitioners and social scientists, I begin with a review of
the challenges to achieving interdisciplinary collaboration. In the second chapter, I seek to
understand how a government policy that was meant to benefit forest-dwelling communities was
instead experienced as disempowering and restrictive. Chapter 3 uses land-use scenarios to
evaluate the multiple objectives of Makira Natural Park (i.e., biodiversity conservation, climate
change mitigation and sustainable livelihoods support) through the lens of ecosystem services,
concluding that the best strategy to meet Makira’s multiple objectives is to support a broad

diversity of land use types rather than eliminating some and favoring others. In Chapter 4, I
demonstrate how the conservation project’s reliance on an economic model of human motivation
to shift land use practices relies on a set of values that are not necessarily shared by local
landholders, which explains in part their lack of traction to date. I conclude with a series of
recommendations for how to transform conservation practice in Makira to make it more
effective, culturally appropriate, and just.
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CHAPTER 1
AN INTRODUCTION TO THE DISSERTATION: INTERDISCIPLINARY
COLLABORATION AND THE RESEARCH SETTING

INTRODUCTION
I was sitting on my sleeping pad, reviewing and writing field notes when I heard Eva send a
community member to summon community elders to come to the community forest management
office to meet with her and Milda, a consultant. Eva was the Wildlife Conservation Society
(WCS)1 field agent responsible for facilitating conservation and development work in
Ambohibory as well as in two other neighboring communities in the region surrounding the
Makira Natural Park in northeastern Madagascar. Milda was the consulting engineer on the
construction of new small dams in Ambohibory. Both Milda and Eva were Malagasy, although
Eva was from the Makira region and Milda was from Tamatave, the second-largest city in
Madagascar, three hundred kilometers south of Makira. Dams were an important tool for
increasing the area of land that could support paddy rice agriculture. I was staying with Eva in
the community forest management office because my research assistants were staying in a house
too small for all of us. Overhearing Eva and Milda’s discussion with community elders, in which
the merits of one location over another were debated without much enthusiasm, I noticed that
community leaders did not contribute much to the conversation. When the community elders had
left, Milda turned to Eva and observed, “There is too much swidden here.” Milda’s categorical
1

WCS was the non-governmental organization that set up and established Makira Natural Park and
worked in the surrounding communities to advance conservation objectives. See below for more detail
about WCS and about Makira Natural Park.
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statement was both an overt criticism of the community for their continued practice of swidden,
an agricultural technique that elite Malagasy considered backwards and conservation
practitioners considered incompatible with conservation objectives, and it was an implicit
criticism of Eva’s work in Ambohibory, since she was expected to encourage Ambohibory’s
farmers to increase paddy rice production and abandon swidden rice production. The
conservation project framed the strategy of intensifying agricultural practices as a win-win for
local communities and biodiversity: farmers could potentially increase their yields and reduce
land area needed to support local people, therefore reducing pressure on the nearby forests.
Having done research in Ambohibory in the previous months, however, I knew that swidden rice
cultivation was the mainstay in rice production for the majority of households in the community.
For a number of topographical, historical, and cultural reasons (discussed in more detail below),
rice paddy cultivation was constrained in Ambohibory. The majority of community members did
not grow enough rice to meet household needs, and abandonment of swidden activities would
have represented a significant threat to their food security. The framing of changes in agricultural
practices as a win-win technical issue ignored significant barriers to behavior change for
community members, as well as repeated failed schemes to eliminate swidden agriculture in the
history of Madagascar and in this region. In this dissertation, I reveal – as many political
ecologists have done before me – the social, institutional, cultural, and historical contexts that
this conservation policy (along with others) does not acknowledge, and show the importance of
their consideration if WCS wants to meet its stated objectives (see Research setting section for
Makira objectives). I then go a step further by seeking to elucidate what might hinder WCS’s
ability to meaningfully recognize this social context.
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Through an examination of the multiple values ascribed to local land use in the periphery of a
protected area, this dissertation makes a contribution to research about the social impacts of
conservation projects as well as to scholarship that aims to improve conservation policy and
practice. This chapter is in two main parts. Part I provides an introduction to the intellectual
context for my dissertation’s focus and approach: the interaction between social sciences
(particularly anthropology and geography) and conservation science and practice. Given my
research’s interdisciplinary orientation, I review here some of the successes and challenges of
interdisciplinarity and interdisciplinary communication. Part II provides an introduction to the
research setting, in terms of the history of Makira Natural Park, the three communities in which I
conducted research, and the main land use types found in the region and included in this study.
Finally, I close this chapter with an overview of the following chapters of the dissertation.

PART I:
LITERATURE REVIEW: INTERDISCIPLINARY COLLABORATION BETWEEN THE SOCIAL SCIENCES
AND CONSERVATION BIOLOGY

Conservation projects increasingly are designed with the intention of working with communities
living in or near the areas targeted for conservation (Campbell & Vainio-Mattila 2003; Brooks et
al. 2012). This increased and intentional engagement has entangled conservation practitioners in
the social context for conservation – typically the subject of social science research.
Conservation professionals, who traditionally have had predominantly biological training, have
recognized the need to increase their familiarity with relevant social science research given the
increasingly social tenor of their work. Conservation professionals, academics, and policymakers
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have called for increased interdisciplinary collaboration. Social scientists and conservation
professionals do increasingly collaborate, but challenges remain in fostering successful
collaboration. Here, I give some examples of how individuals and organizations have facilitated
successful interdisciplinary collaborations, and highlight some of the barriers that can impede
collaboration. I then review the trajectory of social science2 research about conservation. I apply
these insights to the specific case of conservation policy and practice in Madagascar.

Academic and professional differences exist between conservation practitioners and social
scientists. Indeed, both groups encompass significant diversity, which I will briefly outline here.
In the realm of international conservation, there are academic conservation biologists, and at
least three kinds of conservation practitioners: conservation planners, conservation managers,
and field workers. Academic conservation biologists work at universities and research questions
related to the theory and practice of conservation. Academic conservation biologists often
collaborate with practitioners to identify research questions, to implement research, or to
disseminate research results – to name a few examples. Conservation planners direct policy
related to conservation – either within conservation organizations, in the international arena, or
in government. Conservation planners do not necessarily have biological training. Conservation
managers in large conservation organizations typically hold a higher degree in the biological
sciences and often undertake academic research in addition to their applied work in conservation
organizations. Finally, conservation field workers implement conservation policy or projects.
2

For brevity, I call the diverse group of researchers who study the social context of conservation practice
in its many forms “social scientists.” Researchers from the disciplines of geography, anthropology,
sociology, and political ecology are all included under this banner. Economics is excluded from this
review because conservation practitioners and economists have not had similar difficulties in
communication, perhaps because of greater complementarity in epistemological approaches. Psychology
is excluded due to the disciplinary focus of this dissertation.
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Fieldworkers have a range of academic backgrounds and familiarity with research. For social
scientists, there is not the same diversity of applied positions. Social scientists work in
universities and some universities have extension programs, but most extension programs are
focused on agricultural sciences, not conservation. Social scientists that work in the applied
realm often work in development agencies – there are not as many positions within conservation
organizations or agencies for social scientists as there are for biologists, although the number of
positions is increasing.

Conservation practitioners and social scientists must communicate across disciplinary divides:
most conservation professionals were trained in the biophysical sciences and have not been
exposed to the language, epistemologies, methods, and theoretical underpinnings of the social
sciences (although this is changing with increased institutional support for interdisciplinary
training and research) (Fox et al. 2006; Kainer et al. 2006). Similarly, conservation practitioners
are engaged in the implementation and planning of conservation projects, while social scientists
who study conservation may have widely varying degrees of interest, comfort, and commitment
to finding real-world applications of their scholarly work. Furthermore, social scientists may be
interested in affecting conservation practice but published writings may not reflect this interest or
commitment.

The history of conservation efforts, its social costs, and its portrayal in the social science
literature can make it difficult for social scientists and conservation professionals to work
together. Some social scientists have expressed outrage at the repeated instances in which
conservation interventions have marginalized or dispossessed local people (particularly in the
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global South) (Chapin 2004). Some conservation planners and practitioners acknowledge this
history and want to better anticipate and avoid negative social impacts of conservation
interventions but do not find the critique from social scientists constructive (Hardin & Remis
2006; Redford 2011).

Interdisciplinary collaboration
Social scientists and conservation biologists have begun to collaborate and communicate across
disciplines, with varying levels of success. The benefits of interdisciplinarity are well-known:
many real-world problems are complex and cannot be adequately addressed by single disciplines
(Margles et al. 2010); interdisciplinary work can lead to the identification of novel explanations
of causation and to transformative understandings of complex problems (Winowiecki et al.
2011). Scholars who have worked to understand cross-disciplinary collaboration in research and
practice have identified a series of challenges and recommendations for facilitating crossdisciplinary work. I review here first the facilitating factors that have made collaborations
successful, then I move on to the practical, institutional, and philosophical barriers to successful
collaborations. Literature on interdisciplinary challenges include 1) direct evidence from case
studies of research projects (Campbell 2005; Winowiecki et al. 2011), 2) surveys of researchers
and perceived barriers (Fox et al. 2006; Welch-Devine & Campbell 2010; Sievanen et al. 2012),
and 3) conceptual considerations of interdisciplinarity (Schoenberger 2001; Lélé & Norgaard
2005; Adams 2007; Rosa & Machlis 2011).
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Some factors that have been shown to facilitate these interdisciplinary collaborations have been:
1) a long-term social relationship between collaborators that serves as a foundation for trust and
mutual respect; 2) collaboration across disciplines at the stage of project conception. When
individuals know each other well and have strong social relationships before attempting to work
together across disciplines, the collaboration is more likely to succeed. For instance, Remis and
Hardin were able to overcome differences in methodology and writing styles to undertake a
research project together and to successfully publish their results in two disciplinary journals.
Their successful collaboration was enabled by their friendship and their common experience as
graduate students in the same program (although one was a biological anthropologist and the
other a cultural anthropologist) (Hardin & Remis 2006; Remis & Hardin 2009). When a social
relationship already exists between collaborators, individuals can act as tour guides with one
another in terms of exploring the others’ disciplinary traditions. A personal relationship can
buffer some of the other stumbling blocks that can impede collaborations.

Another factor identified as key for facilitating successful interdisciplinary collaborations is the
timing of the collaboration (Campbell 2005; Fox et al. 2006). The inclusion of social scientists in
conservation-related research and projects early in their development enables more meaningful
cross-disciplinary integration (Sievanen et al. 2012). If social scientists help to define the project
from the beginning, then a shared feeling of ownership over the project is more likely to be
fostered, and many of the challenges that are discussed below can be addressed before they
become insurmountable.
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Practically, there are many challenges for researchers from disparate disciplines to overcome in
order to successfully work together. I discuss three practical or logistical barriers, two of which
are endemic to the enterprise, and cannot be avoided (although they do not actually preclude
collaboration), and the last is easily overcome with good planning and facilitation, but remains a
common mistake in project management. First, the specialized language of individual disciplines
can impede cross-disciplinary communication (Eigenbrode et al. 2007; Winowiecki et al. 2011).
Particularly frustrating are terms that have disparate meanings in different disciplines, or
specialized terms whose everyday meanings differ from their use in specific interdisciplinary
settings (Eigenbrode et al. 2007). The specialized language of a discipline is often shorthand – an
economical way to refer to a set of concepts, or a theory, and often encodes certain historical
debates within a discipline. This language, when used outside of a strict disciplinary context,
however, most often alienates those from other disciplines. For instance, the term “hierarchy” in
biodiversity science carries no connotation of power or status as it does in the social sciences.
The biodiversity hierarchy refers to the fact that different levels of biodiversity are nested –
genetic diversity within population diversity within species diversity, for example. While it is
tempting to call for a common language, the reality is that specialized language is unavoidable
and it is more practical to encourage open communication and trust between collaborators so that
no one is shy about asking for clarification (Winowiecki et al. 2011).

A second practical difficulty relates to the disparate types of data that are generated by different
disciplines and the lack of accepted models for how to integrate them (Sievanen et al. 2012). The
rich, qualitative information that ethnography produces is not easily reconciled with the highly
quantitative mathematical models that some ecologists use to understand ecosystems. Given the
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difficulty in combining different types of data, scholars recommend that researchers discuss
strategies from the beginning, and avoid allowing one discipline’s framework to overly dictate
data collection or methodologies used. For example, a GIS database can seem like a logical
framework for integrating data from interdisciplinary collaboration. However, GIS should be
used as a tool to answer research questions and should not drive data collection (Turner 2003).
The different scales, extents, and evenness of data from different sources mean that a fully
“completed” GIS, in which every raster cell or polygon has corresponding social and biophysical
data, is probably not possible, nor ideal (Heasley 2003; Turner 2003). In addition, many
ecological and social phenomena are not necessarily amenable to being represented within a GIS
polygon or raster cell. Abstracting or disaggregating disciplinarily produced knowledge too far
from its original context can render it less valid, or can result in the incorporation of half-truths
(Schoenberger 2001; Caillon & Degeorges 2007; Keller 2009). While it can be frustrating or
disorienting to take on an unfamiliar set of research methods or to frame findings in new ways in
the service of an interdisciplinary project (Phillipson et al. 2009), the point of undertaking
interdisciplinary research is to move away from orthodoxy in order to reach novel conclusions.
Again, the challenge of integrating disparate data is intrinsic to the majority of interdisciplinary
work. It is best addressed in the formative stages of research development, and then periodically
reassessed as research is implemented. No one way of addressing this barrier will be universally
applicable, but rather the individual teams of researchers must engage with these issues in their
own idiosyncratic way (Phillipson et al. 2009).

The final practical challenge for interdisciplinary collaboration reviewed here is managing
inappropriate expectations of colleagues from other fields. For example, social scientists have
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reported that they have been expected to provide data that would support conservation policy
rather than be integral to understanding the system – and potentially leading to unexpected
conclusions (Campbell 2005; Sievanen et al. 2012). Or, in an applied scenario, a social scientist
was expected to serve as a communicator of the research results and recommendations to
affected local community members. The expectation was that the social scientist serve as an
environmental educator – not necessarily part of a social scientist’s researcher’s regular
responsibilities or capacities (Sievanen et al. 2012). This obstacle is easily avoided by having
collaborators discuss expectations at the beginning of a project.

Institutional barriers can also impede successful interdisciplinary collaboration. I review three
main institutional barriers: lack of support for interdisciplinary work; difficulty in finding
appropriate publication venues for interdisciplinary research and a lack of prestige in publishing
interdisciplinary work; and the power differences between disciplines. While there are increasing
resources available for interdisciplinary training and research (e.g., National Science Foundation
2012), most academic institutions remain entrenched in disciplinary silos. Interdisciplinary work
can be hard to evaluate for purposes of tenure, and can therefore work against interdisciplinary
researchers (Schoenberger 2001). In some disciplines single-authored publication is the norm,
and co-authoring articles and books as may be necessary in the interdisciplinary process can
undermine career advancement (Campbell 2005). On a related note, the journals that publish
interdisciplinary work are often less prestigious than the more established disciplinary-specific
journals (Campbell 2005). Finally, the applied questions that typically characterize
interdisciplinary work are often less highly-regarded in academic circles than the theoretical
contributions that can characterize more discipline-specific publications (Adams 2007). The
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format of desirable publication also differs between disciplines: for example, a single-authored
monograph is the gold standard in anthropology, while ecologists gain the most recognition for
being first author in a peer-reviewed journal article. This difference in format also confounds
communication between disciplines – anthropologists may feel that nothing of substance can be
conveyed within the few pages of a journal article, and biologists may be skeptical of a book
because the peer-review process for books is less standardized than it is for academic journals
(while some books undergo significant peer review, others do not, and it may not be easy to
distinguish these differences from the outset for a disciplinary outsider).

Another difficulty in achieving interdisciplinarity relates to the power differences between
disciplines (MacMynowski 2007). The biophysical sciences often enjoy a higher level of social
status (and funding) than the social sciences in academic contexts (Lélé & Norgaard 2005). Of
course, not all sciences have the same status: in the academic context, ecology (where many
conservation biologists have their departmental homes) does not command the same level of
funding as other sciences. In other contexts, other disciplines enjoy more traction. Economics,
for example, often outranks other disciplines in the influence it can wield in the policy arena due
to the primacy, for most governments, of facilitating continued economic growth (Song &
M’Gonigle 2001). This might mean that the findings of other disciplines are subordinated to
those of economics in a policy context. Conservation biologists have lamented that the
conclusions they come to are trumped by economic conclusions (Fox et al. 2006). In the context
of conservation practice, the majority of conservation organizations were established and
originally staffed by biologists, which can make social scientists feel marginalized. When social
scientists and natural scientists try to work together, these power differences across different
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contexts can lead to arrogance or defensiveness, which can impede collaboration (Lélé &
Norgaard 2005). Another source of power imbalances is the individual researchers’ stage in their
careers. Because interdisciplinary approaches in conservation are relatively new3, researchers
adopting these approaches are often junior to colleagues who have been trained in a single
discipline.

Philosophical differences are another challenge for interdisciplinary collaboration. I review five
main points here, which are all inter-related. Disciplines have shared norms relating to
epistemology, the relationship of scholarship to broader societal concerns, methodology, and
worldviews (Schoenberger 2001; Eigenbrode et al. 2007; Winowiecki et al. 2011). When
working within a discipline, these shared norms are mostly implicit. For some, these norms can
become ingrained as a universal truth, which can impede interdisciplinary collaboration when
researchers are confronted with the norms of other disciplines (Schoenberger 2001). To facilitate
collaboration, addressing these differences is recommended: collaborators should reflect on their
own disciplinary norms, and communicate about these norms with the other collaborators.

The first philosophical difference that researchers from disciplines may encounter is the
importance put on a researcher’s objective stance (Eigenbrode et al. 2007). Claims to objectivity
3

Interdisciplinarity is, of course, not new in and of itself, and interdisciplinary training programs in
conservation began as early as the 1970s and 1980s in some American universities (Kainer et al. 2006).
The National Science Foundation’s Integrative Graduate Education and Research Traineeship (IGERT)
Program was started in 1998, to “meet the challenges of educating U.S. PhD scientists and engineers who
will pursue careers in research and education, with the interdisciplinary backgrounds, deep knowledge in
chosen disciplines, and technical, professional, and personal skills to become, in their own careers,
leaders and creative agents for change (NSF IGERT 2013).” Interdisciplinary collaboration has yet to
gain critical mass in academics and is still more of an aspiration than a reality in conservation circles
(Redford & Sanderson 2006).
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are powerful claims to authority (Schoenberger 2001). Some researchers hold objectivity as a
guiding principle, believing that objectivity is the only way to produce replicable, valid results.
Others believe that reducing bias is preferable but that eliminating bias is impossible
(Eigenbrode et al. 2007). A philosophical basis for this difference is the divide between
biophysical scientists who use a positivist approach for building knowledge, and social scientists
who might use a variety of different approaches (e.g., constructivism or post-modernism). It is
important to note that although positivism is most associated with the biophysical sciences, there
are positivists in the social sciences and constructivists in the biophysical sciences. Positivism
“assumes that an objective reality exists that is independent of human behavior and is, therefore,
not a creation of the human mind” (Evely et al. 2008, 2). Within a positivist framework
objectivity is a possible and worthy goal. On the other side of the spectrum, constructivism4
posits that all knowledge is produced within a specific social context and cannot be separated
from that context. Constructivism does not subscribe to the precept that reality exists
independent of the observer: “constructivists maintain that the objects of scientific knowledge
are the outcome of carefully contrived practice, not pre-existing objects waiting to be discovered
and correctly represented by science” (Demeritt 1998, 176). Despite the significant contrasts in
these worldviews, positivists and constructivists can successfully collaborate, as long as the
differences are acknowledged and mutual trust and respect is cultivated.

4

It is outside of the scope of this review to provide full definitions and explanations of the different
philosophies relating to science and the production of scientific knowledge. I provide these explanations
of positivism and constructivism to illustrate the two points on a broad spectrum of perspectives on
knowledge.
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A second, related philosophical difference is the role of values in science (Robertson & Hull
2001). Certain disciplines have a tradition of acknowledging the societal context of their
practice, while others insist upon a strict demarcation between “facts” and “values” (Robertson
& Hull 2001; Eigenbrode et al. 2007). The impulse to make this distinction is strongly related to
the framework of positivism. If there is an objective reality, then facts are uncomplicated and
simply exist independent of the observer. However, other scholars argue that the very facts that
are chosen as being worthy of study reflect both the individual researcher’s values and those of
the broader society (Barry & Oelschlaegert 1996). Whatever individual researchers believe about
the relationship between facts and values, if they have not previously considered this distinction,
they may find collaboration is difficult with researchers who do not share their same beliefs. In
order to avoid the possibility that different beliefs about values will undermine collaborations,
teams should explore their ideas about facts and values at the outset of a project to clarify and
familiarize members with the variety of beliefs that exist in the team.

The relationship between research, action, and advocacy within disciplinary practice is closely
related to that of objectivity and values. Conservation biology is an applied science: the
discipline arose in response to the loss of biological diversity (Barry & Oelschlaegert 1996). This
means that often (but not always) conservation research directly relates to a specific management
question. Despite this level of comfort with application of research findings within conservation
biology, the appropriate level of engagement with policy or politics is debated (Chan 2008).
Some argue that the role of a researcher within conservation biology is to present the findings
without any explicit advocacy for a particular policy outcome (Lackey 2007). Outside of
conservation biology, other disciplines may view the push for a particular policy outcome as a
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violation of objectivity that undercuts the validity of its findings and the researcher’s stature in
society. The consequences for advocacy are also different when human subjects are involved.
For instance, if a social science researcher takes a pro-conservation advocacy stance, she may
undermine rapport with research participants or prejudice them towards responding to questions
in a particular way (Campbell 2005). Others may argue, however, that these kinds of dilemmas
are inevitable when doing research and that researchers should invest the time in being honest
with research participants about their own perspectives rather than trying to maintain an
impossible guise of objectivity (Chan 2008).

Methodological conventions that flow from epistemology are the fourth philosophical difference
explored here. Each discipline has traditions in terms of methodological approaches. When
scholars encounter research outside of their disciplines, they may have difficulty accepting the
validity of the findings due to differences in approaches (Drew & Henne 2006). Some disciplines
favor inductive reasoning, and others deductive logic. The hypothetico-deductive model that
underpins many laboratory-based sciences is an externally imposed approach that uses deductive
reasoning. Some disciplines are more wedded to holism while others depend on reduction to
produce knowledge (Eigenbrode et al. 2007). Both conservation biology and the social sciences
are diverse; some researchers insist on a quantitative, inferential statistics approach to knowledge
production, while others are more comfortable with a more qualitative approach. Researchers
that are comfortable with a variety of forms of data and analytical techniques are more likely to
be able to collaborate successfully with researchers from other disciplines. Conversely,
researchers from different disciplines who use the same types of approaches (for example,
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quantitative data collection and statistical analysis) will also be more likely to collaborate
successfully than researchers that do not share the same methodological conventions.

A fifth philosophical difference relates to fundamental worldviews. These differences underpin
the differences mentioned above. A researcher who subscribes to positivism and believes that
there is an independent reality that exists and is knowable will put emphasis on objectivity and
separating values and advocacy from knowledge production. In contrast, a researcher who sees
his findings as shaped in part by his societal context will question the possibility of objectivity
and will find easy connections between his work and its application and the values that underpin
it. These philosophical differences do not neatly align with disciplinary boundaries; there are
positivists, post-normal scientists, and constructivists within both conservation biology and the
social sciences. Some of these philosophical differences are easier to overcome than others.
Some disciplines emphasize more training about these philosophical underpinnings than others;
this training can give researchers tools to discuss and analyze the differences they encounter with
collaborators.

The barriers reviewed here simply reflect the trends to date in the literature and do not preclude
the possibility of collaboration and communication between researchers and practitioners from
different backgrounds. In order to achieve interdisciplinarity, researchers and practitioners must
invest time in understanding other disciplines’ approaches to knowledge production, their
dominant worldviews and values, and their methodological approaches. Scholars are comfortable
evaluating the validity of work in their own and similar disciplines but may find it difficult to
appreciate that of more dissimilar disciplines. Explaining the methodology and the epistemology
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of one’s work may feel like defending one’s discipline, which can raise hackles – especially
when power dynamics between disciplines may already place individuals on the defensive. This
necessary sharing of disciplinary fundamentals needs to be reframed within an environment of
mutual respect and openness. Since interactions between social scientists and conservationists
have at times been caustic, fostering this kind of environment is especially difficult and
important. Scholars writing about interdisciplinary collaboration recommend that
interdisciplinary teams accept plurality rather than insist upon strict agreement between team
members (Lélé & Norgaard 2005; Winowiecki et al. 2011).

The social science assessment of conservation practice
Excellent scholarship already exists reviewing the social effects of protected areas (NaughtonTreves et al. 2005; West et al. 2006; de Sherbinin 2008; Upton et al. 2008; Ferraro et al. 2011),
the social context of natural resource governance (Folke et al. 2005; Lemos & Agrawal 2006),
and the relationship between conservation practice and neoliberal ideology and policy (Castree
2010). Peterson and colleagues summarized findings from social scientists who study
conservation, showing how a cultural lens can help to mitigate conflicts and illuminate new paths
for conservation practice involving people (Peterson et al. 2010). Given these existing reviews, I
tailor this review of social science research about conservation to highlight the insights that are
most difficult to communicate across disciplines and those that arise from specific values or
norms within the social sciences.

While the context-dependent specificity of much social scientific knowledge can make it difficult
to extrapolate to other sites with regard to the local cultural context of a conservation project,
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generalizations can be drawn regarding the pitfalls of conservation practice. Social scientists
have identified the inappropriate application of Western paradigms to diverse cultural contexts,
which I review here as a major category of problems underlying conservation practice. In the
cases identified by social scientists, conservation practitioners may be unaware of how these
paradigms affect their work, but these paradigms shade what is understood, what kinds of
interventions are applied, and what goals are set for a project. I review here in detail six
interrelated examples of Western paradigms that have been used inappropriately in some
conservation practice.

A first paradigm, and a foundational one, that has been identified as counter productive to
conservation success is the nature-culture dichotomy that underpins worldviews from a JudeoChristian and European tradition (Descola & Pálsson 1996; Escobar 1998; Caillon & Degeorges
2007). Within this tradition, nature is defined in opposition to culture: where there are people,
there is no nature; where there is nature, there are no people. Nature is tamed by the actions of
humans and transformed into an expression of culture. From this dualism between nature and
culture, spring several assumptions, which have implications for conservation. The first defines
an end goal of biodiversity conservation: if nature only exists where people are not, then
conservation should work to separate humans from areas of conservation concern, and to lessen
human impacts on the environment everywhere (Cronon 1996). A potential corollary to this
assumption is that human use is categorically and singularly damaging to biodiversity. Following
easily from this understanding of the end goal of biodiversity conservation is the corresponding
institutional form: the fortress model of a protected area, which aims to eliminate human impact
on a conservation area (Escobar 1998).
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Numerous scholars have problematized this dichotomous vision of the world and its use in
conservation practice. For example, the understanding of nature being restricted to pristine or
unpopulated areas has been shown to be false. While there are undoubtedly many examples
where people have converted natural cover and have contributed to biodiversity loss, in some
places people have cultivated forests, nurtured regenerating forests, (Fairhead & Leach 1995;
Elmqvist et al. 2007) and protected forests from encroachers who would cut down the forest
(Nepstad et al. 2006). Places that may seem untouched and wild now are actually the products of
long histories of human use and modification (Gillson & Willis 2004; Heckenberger et al. 2007).
The implications for conservation practice are important. From a practical standpoint, if a
conservation planner immediately categorizes local human presence in a conservation area as a
threat, he or she may be missing more significant threats to biodiversity and alienating potential
allies. From an ethical point of view, this misdiagnosis incorrectly places blame. In addition, the
conservation interventions that follow from this misdiagnosis would seek to prevent local
populations from their natural surroundings, which can have the effect of further impoverishing
already marginalized people, and can disconnect a group of people from an aspect of their
culture (Sullivan 2006; Caillon & Degeorges 2007). Given the fact that conservation
organizations and agents are in a more powerful position than the majority of local people with
whom they interact, these institutions have the moral obligation to prevent these misdiagnoses
and to mitigate the attendant negative consequences for local people (Alcorn & Royo 2007).

The assumption of a universally recognized dichotomy between nature and culture can also
impede intercultural collaboration within a conservation context. The intellectual application of
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this dichotomy in a particular place can elide local residents’ cosmologies and worldviews (West
2006; Caillon & Degeorges 2007; Velasquez Runk 2009). For example – the Wounaan,
indigenous people living in what is now eastern Panama – have made strategic alliances with
conservationists in support of their land claims. Conservationists, however, have emphasized a
dualism in the landscape between forest and nonforest, a dualism that polarizes the forest as
cultureless and the nonforest as natureless. This contrasts with Wounaan river-oriented, rhizomic
cosmologies, which characterizes the landscape through dynamic waterways. This arborescent
emphasis has material as well as symbolic consequences: water conservation is sidelined in favor
of forest and tree conservation and environmental education for Wounaan children also
emphasizes trees and forests (Velasquez Runk 2009).

Following also from the nature-culture dichotomy is the objectification of aspects of the natural
environment as economic resources (West 2005; Sullivan 2006). From the point of view of
natural resource management, hunting for ibex (Capra ibex) in northern Pakistan is something
that is reducible to the number of ibex hunted and the caloric or monetary benefit that the ibex
represents. In a worldview in which there is no conceptual distinction between society and the
environment, however, hunting ibex is associated with far more than simply the material benefits
of its outcome (MacDonald 2004). In describing why hunting continues in a community-based
natural resource management area in Namibia despite meat handouts by the conservation agency,
Sullivan writes, “in the hunt, the process and act of hunting is not reducible to the consumption
of meat at the end of it, although this, of course, is important. It also is about moving bodily
through a landscape, which itself is the embodiment of multilayered meanings and sources of
memory” (Sullivan 2006, 119). West warns of the pitfalls of forcing intercultural translations
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into generic categories of Western epistemologies, instead of insisting on knowledge in context
(West 2005). She writes, “environmental translations that portray people as rational, neutral, and
economically minded, and their socioecological actions as resource use…often miss the fact that
human relations with the natural world are aesthetic, poetic, social, and moral” (West 2005, 633).
The implication for conservation policy is that the conservation interventions that follow from
this mistranslation often employ economic incentives, which may not have the intended effect.
For example, in a case in Cambodia, the implementation of a program of payment for
environmental services at the community level was more effective at reinscribing withincommunity power dynamics than in meeting the program’s conservation goals (Milne & Adams
2012). The role of economic benefits may also be incidental to the conservation outcome. In the
case of the decentralized community-governed Forest Councils in northern India, Agrawal has
shown that a shift in subjectivities due to environmental governance practices – and not
economic or material benefits – is responsible for the increasing pro-environment stance and
actions of some Forest Council members (Agrawal 2005a). Thus the policy’s success – increased
sustainability in forest management – cannot be linked to increased material or economic
benefits from the better-managed forest.

Another Western paradigm that has been shown to hinder conservation effectiveness is the
assumption that economic models can universally describe human behavior (Agrawal 2005a;
West 2006). Within this paradigm, people work to maximize their own individual benefit and
can be motivated by incentives. Individuals have singular identities and reality within the world;
individuals are the actors in the story (Gowdy et al. 2010). In the conservation literature,
relationships between people and people’s motivations are frequently discussed using economic
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models that relate to cost-benefit analyses. For example, in describing how to create partnerships
between conservation agents and local people, Vermeulen and Sheil state: “Partnerships are
strengthened when both sides perceive an improved return on their investment in the
relationship, in turn stimulating further investment and cooperation” (Vermeulen & Sheil 2007,
434)5. While economic models that describe human behavior and relationships are warranted in
specific contexts, they do not work well universally – neither at all times in the developed world,
nor in all parts of the globe (Gowdy et al. 2010). Good economic models do include factors
beyond the narrowly utilitarian or financial when describing what motivates human behavior
(Petrolia & Interis 2011). At the scale of an individual conservation project, however, improperly
applied economic models can serve to obscure more than they illuminate.

In the case of Crater Mountain Wildlife Management Area in Papua New Guinea, the primacy
of reciprocity over exchange for community members meant that community members and
conservation practitioners understood very different sets of obligations and outcomes from their
relationships. The way of being in the world for community members in Maimafu emphasizes
reciprocation in social relationships. Conservation practitioners did not fully understand the
specificity of social relationships in Maimafu, so they did not understand the nature of the
relationships that they were building with community members. In the end, community
members’ expectations were different than what the conservation organization thought they were
promising and both sides ended up feeling a sense of betrayal (West 2006).

5

This is just one example of the use of economic models for human behavior as universal in the
conservation literature. I could have used a dozen others.
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Another disciplinary blinder that social scientists have pointed out in their work on conservation
practice relates to the knowledge that local people hold regarding their environment. Given the
disciplinary bias in biology, conservation practitioners tend to privilege scientific knowledge
over the embodied knowledge that people have often accrued over the course of generations
(Walley 2002). First, it is important to acknowledge that the distinction between scientific and
indigenous or traditional knowledge is not so stark nor so fundamental as it is sometimes
portrayed (Agrawal 1995). The discounting of this rich source of environmental knowledge is
both counterproductive to the effective implementation of conservation interventions, and also to
the creation of positive relationships between conservation professionals and local people, which
is necessary for the success of participatory conservation approaches.

In the last decade, a sharp critique of market-based conservation has emerged. Social scientists
have warned about the material consequences and philosophical implications of conservation’s
embrace of neoliberal approaches. As noted above, others (e.g., Castree 2010) have already
provided an extensive review and synthesis of this literature. Here, I briefly focus on insights that
are particularly challenging from the point of view of interdisciplinary communication. Critics
argue that, in trying to be politically savvy by invoking market principles, advocates for
conservation are risking much more and are giving up their oppositional position to capitalismas-usual (MacDonald 2010). These scholars point out that neoliberal approaches have
implications that are fundamentally incompatible with the goals of biodiversity conservation
(McAfee 1999), and risk grave, negative impacts on people living close to areas targeted for
these kinds of interventions (Sullivan 2006). As with the above-reviewed insights from social
scientists, the benefit to conservation practice from the social science critique of neoliberal

24
conservation is the exposure of underlying assumptions and inappropriate paradigms embedded
in the policies themselves. While conservation planners may be focusing on pragmatic issues,
such as garnering funding and political support for conservation objectives, social scientists have
the distance and the theoretical apparatus to provide some perspective on the types of strategies
employed.

Madagascar conservation and its critics
Madagascar’s unique and threatened biodiversity renders it a conservation priority (Myers et al.
2000; Eken et al. 2004; Rodrigues et al. 2004). Separated from the African continent for over
145 million years (Upchurch 2008) and surrounded by water for over 80 million years (Ali &
Krause 2011; Samonds et al. 2012), Malagasy biota evolved in isolation and diverged from
mainland African and Asian lineages. Today, 85% of all plants, upwards of 90% of all mammals,
reptiles and amphibians, and over 50% of all birds living in Madagascar are endemic – found
nowhere else in the world (Harper et al. 2007). Particularly high profile are the charismatic
lemurs, a morphologically and ecologically diverse primate group composed of 5 families and
101 species (Mittermeier et al. 2008, 2010).

Madagascar is also a very impoverished country, with 75% of the population living under the
poverty line (World Food Programme 2012). Madagascar is ranked 151 out of 187 countries by
the UNDP 2011 Human Development Index (UNDP 2011). Half of all children under five in
Madagascar are considered chronically malnourished, and Madagascar has the sixth highest
levels of malnutrition in the world (Raktondravony 2012). Reconciling the development needs of
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the country’s citizens and the conservation of its unique biodiversity has been an ongoing
challenge.

The pre-colonial Malagasy government included a series of regional kingdoms in the country;
the largest kingdom, of the Merina, ruled over the majority of the central highlands and parts of
the eastern rainforest until French colonization. Madagascar was colonized by the French in 1896
and gained independence in 1960. Post-colonial governments have gone through a series of
abrupt ideological shifts and dramatic, non-constitutional transfers of power. The First Republic
(1960-1972) maintained many colonial-era institutions. The Second Republic (1973-1993) had
two main political periods. A student protest movement in the early 1970s led to a break with
France towards Soviet-style socialism, which resulted both in a severe economic downturn by
the early 1980s but also a growing sense of Malagasy national identity. Liberalization began in
the 1980s in response to the debt crisis and the acceptance of structural adjustment in agreement
with the World Bank and IMF. The Third Republic (1993-2009) represented a more full embrace
of neoliberal and American-style economic developmentalism, especially under the presidency
of Marc Ravalomanana (2002-2009) (Randrianja & Ellis 2009). There has been an extended
political crisis in the country since the ousting of Ravalomanana in March 2009 and the
establishment of the High Transitional Authority (Haute Autorité de la Transition – HAT) with
Andry Rajoelina at its head. National elections – both for the legislature and the president – have
been announced repeatedly, but by 2012, they had been postponed at least four times (Galibert
2011).
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Madagascar’s current conservation and development programs emerged from this turbulent
history. First, Madagascar’s refutation of its socialist experiment and re-engagement with the
West in the 1980s coincided with the rise in prominence of neoliberal ideologies (Pollini 2011;
Corson 2011). Second, the World Bank was at the same time looking for an opportunity to
improve its reputation on environmental issues, and Madagascar’s status as a highly biodiverse
country translated to a strongly conservationist formulation of development policy in
Madagascar (Gezon 2006; Raik 2007; Pollini 2011; Corson 2011). Consequently, national policy
had a strong conservationist slant and reflected neoliberal ideologies: it favored a limited role for
government, a reliance on markets over government regulations, and the central role of nongovernmental organizations in implementing what would traditionally have been government
services and institutions. The high level of dependency on foreign aid has meant that government
policy in Madagascar has often been developed in cooperation with international conservation
and development organizations and implemented with an eye to securing more foreign aid.

The interactions between the conservation practitioner community in Madagascar and those who
study conservation in Madagascar follow a dysfunctional pattern that parallels that of the more
general case described above. Social scientists have similarly called attention to the social
impacts of conservation policies in Madagascar that conservation practitioners did not anticipate
or discounted. A source of contention is the way that conservation actors and others reproduce a
specific explanation of the state of Madagascar’s biodiversity and how to address it. This
criticism of conservation in Madagascar echoes that of the more general case, in which social
scientists draw attention to paradigms that blind conservation planners and practitioners to a
more nuanced reality. Of course, the interactions between these communities are not across-the-
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board misunderstandings – there have been significant moments for communication and learning
on both sides, such as the meeting, “Voices from Madagascar’s Forests,” held in Norwich, UK in
June 2010.

The state of Madagascar’s environment is framed as a crisis situation by the conservation
community (McConnell 2002). This particular understanding of the crisis leads to certain
formulations of how to solve this crisis. The close relationship between the government, donor
organizations, and international environmental NGOs (Duffy 2006) means that environmental
conservation efforts are frequently externally imposed rather than coming from within (Corson
2012). Conservation policies have a double lack of accountability in Madagascar; first,
Madagascar’s government implements environmental policy largely in response to imperatives
from the international donor community and international environmental NGOs rather than from
the Malagasy people; and second, the rural residents most affected by conservation policy are
generally marginalized in the national political discourse, which is dominated by urban elites
from the central highlands region of Madagascar.

The dominant narrative regarding the environmental crisis in Madagascar reads as follows.
Humans are relatively new inhabitants of the island (only establishing permanent
residence in the last 2000 years). Deforestation and defaunation followed human
settlement, resulting in the largely treeless landscape of the central highlands region and
widespread erosion that dye the surrounding ocean currents red with sediment, making
the island look like it is actually bleeding from the wounds of these erosion gullies.
Because of the island’s high levels of endemism, the loss of biodiversity in Madagascar is
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a global loss. Because the history of human settlement is relatively recent, the
environmental narrative frames Malagasy people as encroachers and destroyers of a
globally precious heritage. The present-day degraded highland landscapes are considered
possible futures for Madagascar’s forested landscapes today under threat of deforestation
(Klein 2002; Pollini 2010).

Today, the forest cover of the island is commonly reported as 10% of the island’s surface. In
popular reporting about the island, and in conservation literature that aims to garner donor and
public support for conservation efforts in Madagascar, this 10% figure is frequently inverted to
imply that 90% of Madagascar’s original forest cover has been lost6. Within this dominant
narrative, swidden agriculture is often portrayed as the main driver of forest loss. In a Malthusian
formulation, the growing population compounds the destructiveness of swidden agriculture,
inevitably and irrevocably degrading the environment (Jarosz 1993).

Unsurprisingly, the academic literature (from both natural and social sciences) tells a different
and more nuanced story regarding deforestation in Madagascar. Total forest cover in 2000 was
estimated at 15.1% and total deforestation during the period from the 1950s to 2000s was
estimated at about 40% (Harper et al. 2007). Pollen cores show that fire was a natural part of the
highlands ecosystems prior to human settlement, indicating that the region was probably covered
by a savanna-woodland ecosystem and therefore the whole country of Madagascar could not

6

This is such a widespread practice as to be unfair to cite any individual journalist or environmental
organization. Bond and colleagues (2008) survey the evidence and the research relating to the controversy
surrounding deforestation in Madagascar and its connection to human settlement on the island.
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have been blanketed entirely by a humid forest prior to human settlement7 (Burney 1997; Bond
et al. 2008; Quéméré et al. 2012). Despite the lack of support for the island-wide forest
hypothesis, authors concerned with conservation implications of present-day deforestation
continue to invoke this narrative (Kaufmann 2006; Allnutt et al. 2008). Historical analysis shows
that deforestation during the colonial era was completely uncoupled from population dynamics
and can be mostly explained by colonial policies that encouraged forest exploitation and exportoriented agriculture in the most fertile locations, pushing Malagasy peasants to marginal areas
for agriculture (Jarosz 1993, 1996). Studies of more recent deforestation trends also belie the
dominant narrative’s assumption in terms of drivers of deforestation: instead of deforestation
being uniformly caused by farmers clearing forest for subsistence crops, cash cropping and the
link between social differentiation and access to land lead to a more nuanced picture of what
actually drives forest loss in Madagascar (Casse et al. 2004; Vagen 2006; Scales 2011). In a
nation-wide study of deforestation from 1990-2000, poverty was found to have no relationship
with deforestation rates, undermining narratives that assume that poverty to drive deforestation
(Moser 2008). A study in Southern Madagascar showed that local institutions such as sacred
forests were effective at stopping deforestation and inducing reforestation in some areas, while
urban demand for charcoal drove deforestation in others (Elmqvist et al. 2007).

Anthropologists, political ecologists, and conservation practitioners working in Madagascar have
brought attention to the flaws in this narrative and also to the ethical and practical missteps that
this narrative engenders. In parallel to what I described above in the more general case, social
7

Paleoecologists still debate the characterization of the highlands ecosystems before human settlement;
whether the region was covered by woodlands or by a woodland-grassland matrix renders the current
vegetation more or less altered by human activities (Gade 1996; Burney 1997; Bond et al. 2008).
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scientists have revealed misplaced assumptions of conservation policy in Madagascar. At the
individual project or local level, people living near conservation targets have been negatively
affected by projects that aimed to advance development while conserving biodiversity (Peters
1998; Harper 2002). Interventions such as ecotourism have been promoted as means to meet
project goals of increasing benefits for locals while creating incentives for biodiversity
conservation; social scientists in Madagascar have shown that ecotourism replicates other
interactions with global markets in Madagascar: locals are poorly positioned to gain significant
benefits (Walsh 2012). Preconceptions relating to ethnic identity and local land use caused
conservation practitioners and planners to valorize one ethnic group at the expense of another
(Hanson 1997; Harper 2002). Local explanations of conservation policies can differ wildly from
those of conservation planners, contributing to the probability of mutual misunderstandings
between conservation practitioners and local people (Walsh 2004). Social scientists have
challenged the narrative of Malagasy smallholders caught in a poverty trap exacerbated by
unsustainable agricultural practices and unable to adapt to their changing circumstances (Gezon
2006; Scales 2012). Instead, Malagasy farmers should be understood to be “proactively
engag[ing] each other within systems of meaning, shaping and transforming the biophysical
world in unpredictable, yet patterned ways” (Gezon 2006, 7). These and other scholars have
promoted the notion that conservation practice should consider the social institutions that shape
and are shaped by Malagasy rural residents’ practices.

Scholars have also analyzed how conservation organizations in Madagascar have unwittingly
continued colonial-era policies and reinscribed economic and political inequalities. For instance,
Sodikoff (2012) shows that the colonial state elided the labor required to maintain rural
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Malagasy workers and that this elision finds parallel in the way conservation organizations
structure wage relations with field agents in current ICDP projects. Sodkoff contends that, while
the colonial state and conservation organizations vilify tavy, both corvée system (forced labor as
tax) and the conservation projects were made possible by workers’ engaging in tavy to meet their
needs. Corvée did not provide for workers’ sustenance, and low-level conservation workers did
not receive an adequate wage that would enable them to buy enough food to sustain themselves
and their families – in both cases, tavy served as a necessary subsidy to the colonial or
conservation project (Sodikoff 2012a). For current-day conservation projects, Sodikoff argues
that the elision of labor to meet the objectives of conservation projects is made possible by the
Western notion of nature as separate and independent from human action (i.e., the nature-culture
dichotomy discussed above). Under this paradigm, nature’s value is intrinsic, independent of
human labor: “conservation does not create value but protects an a priori value and accumulates
it by enabling biodiversity to proliferate (Sodikoff 2012b, 8).” Therefore the day-to-day work to
protect biodiversity is easily obscured or minimized, which enables the low wages for
conservation workers.

This dissertation contributes to the growing dialogue between the social sciences and
conservation practitioners. The research builds explicitly on the reviewed insights from the social
sciences in order to reveal the social context for conservation practice in Makira – and to
emphasize the importance of understanding this social context for considerations of both
biodiversity conservation and social justice. I strive to move beyond a critique of conservation
practice in Makira in order to understand why conservation practice has evolved in this way in
Makira and in Madagascar more generally. Given the interdisciplinarity of this research, I work

32
to make my methods, observations, and language as accessible as possible for readers from any
disciplinary background. Madagascar’s unique and threatened biodiversity and the poverty of its
people make achieving interdisciplinarity in addressing issues of conservation and development
that much more important.

PART II:
RESEARCH SETTING
Officially gazetted in 2012, after having been granted provisional protection in 2005, Makira
Natural Park is the largest protected area in the country (Figure 1.1). The core area is 350,000
hectares, with a buffer zone of community-controlled areas that surround the park totaling
325,000 hectares (Virgilio et al. 2010). Makira Natural Park has twin goals of biodiversity
conservation and supporting local sustainable livelihoods. In addition, the park was founded with
the intention of using avoided deforestation carbon credits to partially fund park management
and community development activities. Over 140,000 people live in the region, in over 120
villages and 104 fokontany 8. Co-management with local communities is the goal for long-term
park management, although that remained an aspiration rather than a reality at the time of this
research (2008-2011). Makira itself is home to some 18 species of lemurs, all of which are
endemic to Madagascar (Golden et al. 2011).

8

The fokontany is the smallest administrative unit of the Malagasy government, roughly equivalent to a
US county.
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History of the Makira Natural Park
The Wildlife Conservation Society (WCS), an international non-profit conservation organization
based out of New York, has been working in northeastern Madagascar since 1993, when they
worked with a consortium of NGOs and agencies to delimit and establish Masoala National Park
under the direction of Madagascar’s government (Kremen et al. 1999). Since 2001, WCS and
Madagascar’s Ministry of Environment, Water and Forests have worked in concert for the
proposal and implementation of a new protected area that would protect the large swath of forest
on the western side of the Bay of Antongil, and connect Masoala to another national park,
Marojejy (Holmes et al. 2008). At the 2003 World Parks Congress in Durban, then-president
Marc Ravalomanana set an ambitious target – the tripling of the area of Madagascar’s Protected
within five years (Durbin 2007). The establishment of the Makira Natural Park was a part of this
effort.

With funding from United States Agency for International Development (USAID), WCS worked
with government partners to determine the geographical limits of the Park. From the start, WCS
and the Malagasy government intended that the Park be co-governed with local residents of the
region, which was the trend for the majority of new parks implemented in Madagascar as part of
the commitment set in Durban 2003 (Gardner 2011). WCS staff worked to site Park boundaries
according to two criteria. First, WCS aimed to exclude land claimed by community members
from inclusion in the Park. Second, WCS preferentially created borders that followed linear
topographical features (e.g., ridge tops, rivers). While this process seems relatively
straightforward, its implementation was not.
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WCS staff members and government agents went to communities in the regions surrounding the
prospective Park to spread the word about their plan to delimit the Park. The number of people
who might actually have learned about the Park based on these short, single visits was variable
depending on a number of factors. For example, during some times of the year, some
communities were veritable ghost towns, with residents spending the majority of their time in
their country houses in the forest. Some communities have densely populated centralized villages
and so it is easy to gather residents together for a general meeting. In other communities,
however, community members live primarily in dispersed settlements far from the central
village. In addition, some communities had more than one main village; if WCS agents only
visited the principle village then it would have been unlikely that residents of other villages were
present at the meeting. These are intrinsic challenges of implementing a new conservation
project in such a large region with poor infrastructure.

Once WCS agents had raised awareness of the new park, they would return again to communities
to begin delineating the boundaries of their claimed land in order to determine the Protected Area
boundaries. Three eight-member teams of WCS and Madagascar government officials worked to
verify the park boundaries over three years. WCS personnel would go with local landholders to
the edges of their lands, in order to take the coordinates of the boundaries of that community, and
the possible limit of the new protected area. Although WCS took steps to encourage broad
participation in these activities, there are many barriers to having a large, representative sample
of community members participate even with a good-faith effort on the part of WCS field agents.
These factors are similar to those mentioned above with regard to communication, but with some
added challenges. When Claudin and I carried out interviews, we often had to reassure
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community members that discussing their landholdings would not result in their being taxed.
Many community members feared karatra – literally, the card, meaning an identity card – that
they associated with taxation mechanisms from the colonial era (Cole 2001). I imagine that wellconnected and wealthier residents might be more likely to participate in this kind of an exercise
because they are the residents who, more often than not, are comfortable communicating and
dealing with outsiders. One community member in a secondary village told me that his entire
land holdings had been subsumed within the Park because he did not know about the process for
the park delineation.

After these community-based boundary establishments, WCS instituted a “comments period” in
which people were expected to submit official contestations of the proposed park boundaries. A
barrier for this mechanism to function as intended was the requirement to leave behind an
official government ID number and to sign with a full name when registering the complaint with
the commune headquarters. (Communes are the next hierarchical level up from the fokontany in
the Malagasy government bureaucracy). However, the cost and logistics of traveling to the
commune headquarters would have posed a significant challenge for many community members.
For instance, Ankiakahely and Ambohibory9, two communities included in the study, were a 4to-6-hour walk away from the administrative center. That meant that not only was the labor of
the person placing the complaint lost for the two days to get there and back, but also lodging and
food had to be either paid for or extended family networks had to be existing and/or reliable in
the administrative center.

9

Pseudonyms. All community and village names have been changed to protect the anonymity of the
research participants.
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A second challenge to the effectiveness of this process was the high levels of illiteracy in the
Makira Region. Most of the people with whom I interacted near Makira did not have facility
with reading and writing. The majority of people relied on key individuals in their social circle to
perform needed reading and writing. Indeed, on several occasions, community members asked
my research assistant, Claudin Zara, to write notes for them to faraway family members. Poorly
connected or marginalized people would be less likely or less willing to ask a literate person to
help with the writing of the complaint. Some community members seemed to mistrust writing in
general; interviews sometimes began with the respondent glancing dubiously at the interview
sheet each time Claudin wrote down a response.

Finally, while the intention of requiring the name and ID number of a person lodging a complaint
was perhaps to discourage specious or petty complaints, this requirement went against taboos in
the region about the use of names. In this region of Madagascar, people generally do not use
their given names. Last names are entirely a colonial insertion into Malagasy parlance, so there is
no single way to show respect by form of address. In formal speech, one is expected to use the
honorific tompoko, which is roughly equivalent to “Sir” or “Madame” in English. In everyday
speech, however, people just use kinship titles. Once someone has a child (and therefore takes on
a certain mantle of adulthood), they are called by that title: Faly’s father, or Rivo’s mother. Often
people have nicknames, so a girl named Nadia will be called Mavo because she is pale-skinned
(“mavo” in Malagasy refers to any pale color, such as tan or grey). Sometimes people are called
by their spouse’s name or by a grandchild’s name. Most often people chose their oldest child’s
name for this style of address. In addition, people with official positions often are simply
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addressed by their position title. An elder may be addressed respectfully as “Rayamandreny,”
which literally means “mother and father” in Malagasy. All traditional leaders should be
addressed in this way. In informal speech, people of similar age called each other brother or
sister or brother-in-law or sister-in-law, whether or not kinship actually existed between the
speakers.

WCS personnel, however, tended to call people by their given names, and the policies developed
by WCS and by the government relied on official names. For example, a WCS worker in the
fokontany of Tafofontry introduced one of their main collaborators from the village of
Antsahatsara as Michel10, while others in the community called him Katoto. Similarly, in
Ambohibory, the man I was introduced to as Fidèle was known as Baban’i Sasely (Father of
Sasely). There was a wariness surrounding the use of people’s official names, due to the fear that
they were more potent in bad magic (aody gasy). Leaving an official name in a public setting far
from home may have been intimidating enough for community members – both because of
potential for sorcery, as well as the fear of taxation (as mentioned above) – that they declined to
do so.

A final step in setting the protected area boundaries was a meeting in Maroantsetra (the nearest
larger town to the eastern half of Makira). This meeting was supposed to be the last opportunity
for people to contest boundary placement. However, this meeting did not function as a check on
the acceptability of PA limits. Instead, it was a means to valorize previously negotiated limits.
When I asked a WCS staff member if any community members brought complaints at the final
10

All research participant names are pseudonyms.
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meeting and if they lead to a change in the boundaries of the PA, he dismissed this possibility,
saying, “It was too late, they had had their chance.”

The PA has three delimited zones with differing levels of restrictions: the zone of strict
protection (the core, or noyau dur), controlled use zones (ZUC – zone d’utilisation contrôlée),
and the occupied zones (ZOC – zone d’occupation contrôlée) (Figure 1). Within the PA’s core,
no extraction is allowed. The ZUC are lands claimed by surrounding communities that ended up
being part of the park due to boundary placement. In the ZUCs, only certain approved natural
resource uses are permitted. Three communities’ lands lay entirely within the PA; they were
designated as ZOCs, which entailed even stricter resource use limitations than ZUCs and
prohibited in-migration (DGEF & WCS 2005). Community lands that surround the park serve as
its buffer zone as they must provide livelihood benefits to community residents.

In order to facilitate the sustainable use of community lands and to create a governance platform
for community members to also participate in PA management, WCS promoted and facilitated
the process of implementing the policy of forest management transfer (Transfer de Gestion).
This government policy, first put into law in 1996, decentralizes and devolves authority for forest
management from government agencies to newly designated community-based institutions
(communauté de base, COBA). In most cases of forest management transfer in Madagascar to
date, an NGO facilitated the process for community members due to the technical requirements
of the process – and the fact that most communities would never hear about the policy without
the intervention of an NGO (Pollini & Lassoie 2011). The COBA then administers existing
government regulations to which communities must agree in order to be officially recognized as
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managers. These regulations include prohibitions against clearing forests and hunting, limitations
on swidden agriculture to secondary vegetation, and permitting requirements for the use of fire in
preparing swidden fields, as well as for the taking of wood for construction. Despite the notion
that the management transfer was supposed to empower communities as managers, most COBAs
have the same set of rules for their communities, reflecting national laws rather than community
interest. I now turn from the history and overall management of the protected area to describing
the three communities where the research was implemented.

Together with my research assistants11, I carried out research for this dissertation in three
communities in the eastern subregion of Makira: Tafofontry, Ambohibory, and Ankiakahely12.
Fieldwork was undertaken during twelve non-consecutive months during the period of June 2008
- May 2011. The length of time spent in each community was variable due to their varying size.
(My research assistants and I spent more time in Tafofontry than in Ambohibory and
Ankiakahely because of the much larger population in Tafofontry). Initially, I chose the three
communities in order to stratify certain characteristics: their relative accessibility and the tenor
and length of their relationship with WCS. Once I spent more time in each of the communities,
however, I found that they differed significantly in other ways, such as the predominant form of
rice cultivation, the predominant settlement pattern of the community, and the tenure relations
associated with rice paddies (See Table 1 for a comparison of characteristics between the three
communities). I describe the three communities in detail below.

11

I trained three locally born field assistants: Claudin Zara served as my principal field assistant for
interviews, while Pascal Andrimahazorivosoa (“Rivo”) and Alain Rabezaka, collected the majority of the
vegetation plot data.
12
These community names are pseudonyms to protect the anonymity of the research participants.
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Tafofontry
My first few weeks of working with community members in Makira were in Tafofontry. Claudin
and I worked together to finalize the methodology for the vegetation plots to sample vegetation
structure and composition across four different land-use types. This work allowed community
members to become more familiar with Claudin and me before we began asking personal
questions in interviews, and the vegetation plots were a way to spend time with people and an
opportunity to be known. I have always loved forests and loved learning from forest experts. My
first few weeks in Tafofontry were amazing in this respect. I was lucky to find a group of
(mostly) middle-aged men who were forest experts who loved to share their knowledge. They
laughed at my clumsiness in navigating the forest and patiently repeated names for tree species
when I had trouble understanding them. One Tangalamena in particular, Dadan’i Dofa – Dofa’s
Grandfather, was an incredible source of knowledge about the forest and gamely took Claudin
and me to his landholdings both near and far from the village. He confidently identified trees
from six meters away and was never stumped by plants growing in the understory.

Tafofontry is a large fokontany made up of four main villages (and many more sub-villages):
Tafofontry, Sahamadio, Antsahatsara, and Marobato. Tafofontry village itself is less than an
hour’s walk to the administrative center of Ambinanitelo. In 2011, Tafofontry village was home
to about 300 households, packed into a series of neighborhoods on small hills, surrounded by
rice paddies and smaller hills covered with agroforests and pasture. When I came to Madagascar
to do exploratory work in 2008, I visited the village of Tafofontry and stayed with the WCS field
agent there for a week, learning how to plant rice and navigate the muddy trails between the
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villages. When I returned in 2010, I was able to reconnect with the people that I had met there in
2008, who were mostly frequent collaborators of WCS (i.e., they were officers on the COBA and
people often hired when researchers came to town).

Due to its relative accessibility, WCS was very active in Tafofontry fokontany. The level of
contact, however, was not even across the fokontany’s four villages – the vast majority of contact
with WCS (and with government agents and foreign researchers) occurred in the village of
Tafofontry. WCS even brought donors to Tafofontry village in a number of instances (but never
to the other three villages). With research logistics, the higher level of activity in Tafofontry
village in comparison with the other three villages was also repeated. For instance, an American
botanist conducted research in 2006 and recruited workers in Tafofontry village even though his
work was based in the fokontany’s forestlands closer to Marobato.

I was surprised by the ease with which Tafofontry residents accepted Claudin and me. My initial
reaction was that they simply were more accustomed to outsiders in general, given their
proximity to the administrative center, and to researchers in particular, given how many
researchers had been directed to work there by WCS. While these factors were important, a
major help for our research was the approval of multiple Tangalamena, traditional leaders and
intercessors with the ancestors. In Tafofontry, there was Dada n’i Dofa, whom I already
mentioned, an older man with an uneven gait and a wide grin shining out from under his battered
felt hat. In Antsahatsara, Marozafy was a devout Catholic who lived in his unfinished two-story
house and told me straight off that he did not believe me when I said that we weren’t measuring
his forestlands for tax purposes. His candor gave Claudin and me an opportunity to explain more
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about the purpose of my research, eventually quelling his concerns and earning his trust. Also in
Antsahatsara was Dadan’i Soa, who boasted that he had been born in 1927. Dadan’i Soa told me
that the school building needed a new roof and surprised me with his generosity – he pressed
cucumbers into my hands as we left his house after the first time we visited him. In Sahamadio, a
Tangalamena insisted on singing the French national anthem, the Marseillaise, despite my
protests that I was not French and did not know the words.

Sahamadio village was almost as large as Tafofontry, although its situation was very different.
Located in the midst of flat rice paddies, it was only 30 minutes from Tafofontry, on a foot trail
that went through irrigation channels alongside rice paddies and changed depending on the
season and how many fields were planted. There was a rivalry between Tafofontry village and
Sahamadio because of their comparative size. Sahamadio had even initiated the process to being
considered its own fokontany.

Antsahatsara and Marobato lie on the opposite bank of the wide Andranomena River. The two
villages are nestled against rolling hills, with rice paddies separating the villages from the river
and the two villages from one another. Antsahatsara and Marobato are much smaller than
Tafofontry and Sahamadio – with only about 100 households in each village. Antsahatsara and
Marobato felt more rural than did Tafofontry or Sahamadio. While six or more residents of
Tafofontry and Sahamadio villages keep their ground floor rooms as well-stocked as shops in the
nearby administrative district of Ambinanitelo, the shops in Antsahatsara and Marobato were
more spare and stocked with only the bare necessities: cooking oil, rock salt, oil for lamps, and
sugar. Tafofontry village also had a well for water, while residents drew water from streams in
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Antsahatsara and Marobato. The schools in Antsahatsara and Marobato also made these two
villages feel more rural. Because the whole territory was considered a single fokontany, the
government only sponsored one elementary school – in Tafofontry village. The parents in the
other villages had to pay and maintain their teachers directly and could not rely on the
government for school building maintenance. The schools in Antsahatsara and in Marobato were
made of more fragile materials; the school in Antsahatsara was completely destroyed following a
cyclone in February 2011.

Ambohibory
The first time Claudin and I arrived at Ambohibory, the sun had just set and the thirty or so
houses of the village were bathed in an ultramarine light that presaged the growing chill in the
air. Families sat on woven mats lain on the ground in front of their houses, working together to
separate clove buds from their stems in the glow of oil lamps set on the center of the woven
mats. The lamps they worked by were little pools of warm light in the cool half-light. Claudin
and I had been walking for almost six hours, with three of the hours completely unprotected from
the blazing sun as we followed a wide open road (maintained by a foreign corporation) lined on
one side by pasture and rice paddies and on the other side by the meandering and slow-moving
Voloina River. I threw down my backpack and lay down on my back on the front porch of the
Makira project building. I was completely exhausted by our long trek and the cruel heat, which
so quickly changed to a chill as night fell and I was no longer exerting myself. Two men from
Ambohibory had been in the administrative center of the town of Voloina when we arrived there
by van (taxi brousse) and were looking for help carrying supplies and for guides. They assumed
that we would want to stay at the Makira project building, but I wanted to see if there was a more
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neutral place for us to stay, since I didn’t want people to have any more reason to assume that we
were working for the Makira project, which would influence their reaction to the research.

Claudin asked around and found a young couple, Manet and Didienne, who were willing to cook
for us during our stay. We passed over our provisions to Manet and Didienne and went to bathe
in the nearby stream. When dinner was ready, we carefully climbed into Manet and Didienne’s
small kitchen building, raised from the floor by about two feet. We sat on the floor, covered by
beautiful woven mats made by Didienne from forest palms. Didienne doled out the rice onto
each of our plates and called out, “Come and eat!” to her neighbors. A good-natured “yeah!” was
the reply from the nearby houses (this ritual of inviting everyone to share a meal is a widespread
polite gesture in Madagascar – no one usually accepts the invitation). We then bowed our heads
as Didienne said grace. Finally, we could reach out to spoon some of the broth onto our plate
from the central serving bowl, to moisten and season the rice, which is considered the main event
of the meal. Sated, I had a hard time staying awake as Claudin and Manet exchanged stories.
After nodding off for the third time, I made my excuses, wished everyone a good night and
crawled under my mosquito net in the fokontany’s vice-president’s house next door (the vicepresident mostly lived in his country home and only used his “town” house for short periods of
every year).

The next morning, we woke up as the sun rose, sat on the narrow front porch of our borrowed
accommodations, listened to the faraway calls of a lemur troupe (Indri indri), and watched young
boys play soccer in the space between the main rows of houses, with a ball made of bound-up
rags. The rosy glow of the rising sun mixed with the early morning fog and the smoke from cook
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fires. Children ran between kitchen buildings to take little bundles of burning kindling to light
their own cook fires. We ate our breakfast in Manet and Didienne’s building at about 6:30am,
observing the same rhythms of invitation and prayer before eating as we had the evening before.
By the time we were finished with our meal, the village had emptied out. Only young children
and their grandparents remained.

November is a busy time of year in northeastern Madagascar. People climb clove trees
(Syzygium aromaticum) to harvest the undeveloped flower buds, which grow in clumps at the
end of branches. Farmers wake up at 4am to hand-pollinate their vanilla orchids; they go early in
the morning because the orchids tend to close in the heat of the day, making pollination more
difficult. For a community like Ambohibory that mainly depends on swidden rice, November is
especially busy; even during this drier time of year there are few windows of sequential dry days
during which to prepare and burn a swidden field.

We had arrived on Friday evening. Manet and another Ambohibory resident, who served as the
community’s secretary, counseled us to wait until Sunday to have a community meeting to
introduce ourselves formally and to ask for permission to have the meeting. So we spent
Saturday resting up and chatting with children. Claudin quickly identified the nearest chili
pepper bushes and made a collection to season our next meal. I read a novel and practiced my
Malagasy with whoever would talk with me, surprised that here the dialect was slightly different
from other rural communities I had visited – the word for the singular “you” shifted from “anao”
to “ana.” Manet’s father was a traditional leader in the community and when he returned from
his work in the forest, we helped with processing the clove buds and learned a little about the
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community. A spare man, of medium height, with a wide but wary smile, he complained of his
difficulty breathing and, although he no longer smoked, his was the distinct rasp born of a
smoker’s cough. He agreed to do an open-ended interview after dinner.

From our interview with Manet’s father and with a few other traditional and governmental
leaders, we learned that Ambohibory’s main village moved three times in the last fifty years. The
village was originally sited at the confluence of two rivers, but after a major cyclone, they moved
up into nearby mountains. When the access to water at the new site became too difficult, they
finally settled on this new site for the community: on a slight rise, by the side of a good-sized
stream, with a steep hill separating the stream from the larger river. Since most community
members spent the majority of their time in their country homes, the successive moves of the
central village was not as disruptive as it might have been otherwise.

Another major event in the community’s history was the loss of the majority of the village’s
cattle to a water-borne disease about 20 years before my visits in 2010-2011 (Ramanandriana
2004). People complained about the lack of cattle and that with this loss people were forced to
prepare paddy ground for planting at the onset of the rainier season with machetes alone.
Because the process of preparing a field for planting with cattle is a group activity, an
opportunity to share work between kin groups and friends, residents felt a sense of loss in social
cohesion as well as a sense that their yields were lower without the cattle.

The majority of the people who lived close to full-time in the central village were those who
were more recent transplants to Ambohibory. Manet’s father, for example, was originally from
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the fokontany to the south of Ambohibory and had married a woman from Ambohibory. The
Secretary, who lived down the main street from Manet and his father, was also a transplant.
While the main village had about 30 houses, Ambohibory had about 100 households scattered
throughout the fokontany’s territory. About half of the houses in the village were empty when we
were staying in Ambohibory since the majority of Ambohibory residents preferred to spend the
majority of their time in their country homes.

As was the case with the Secretary, most of the people with governmental positions originated
elsewhere because Ambohibory only established a school about ten years before my visits in
2010-2011 (Ramanandriana 2004). The reading and writing that was required to fulfill the
responsibilities of governmental positions rendered most long-time Ambohibory residents
ineligible. Since the institution of the 2001 constitution, the elected office holder at the nexthigher level of government (commune) appointed the leaders at the fokontany level. In previous
constitutions, fokontany leaders were elected.

Traditional kin-group leaders (Tangalamena) play central, important roles interceding with
ancestors and arbitrating disputes between kingroup members in northeastern Madagascar. In
Ambohibory, their authority is strong. In general Ambohibory residents place value on practices
and beliefs they consider traditional. The non-alignment between traditional leadership and
longstanding, deeply rooted kin-groups on the one hand and government roles and other official
positions on the other undermined the authority and relevance of these official institutions. For
example, the COBA (communauté de base), the community body formed and designated by the
official forest management transfer, was one such official institution. WCS field agents worked
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to include traditional leaders in planning decision-making; however, younger and better-educated
community members held the majority of positions in the COBA.

Young people curious about new ideas and about the broader world (such as Manet and his
friend Tahiry) engage in new practices while simultaneously maintaining deference to traditional
leaders and taboos. For example, one lazy Sunday Manet and Tahiry borrowed a friend’s razor to
cut one another’s hair in the main street between houses in the village. As they were finishing up,
a Tangalamena returned from the forest. Manet and Tahiry quickly scrambled to hide the
cuttings from their hair. After the Tangalamena had passed from view, Manet and Tahiry burned
their hair clippings. Manet and Tahiry explained that it was considered very careless to leave
your hair lying around, and invited sorcery against you.

Gender roles and land ownership is another way in which Ambohibory residents maintain
traditional practices. One woman remarked to Claudin and me in an interview, “Land is not the
business of women; land is the business of men.” Lines of inheritance in Ambohibory were
predominantly male. For instance, although the Secretary’s wife is a member of a kin-group with
deep roots in the community, they had no land to call their own in the community and were
forced to sell their labor on friends’ lands and to borrow farmland from others on a year-to-year
basis.

Ambohibory was among the first set of communities that were involved with the establishment
of the Makira Natural Park. They were in the first round of communities that went through the
process of having official forest management transferred from the government to the community.
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WCS has a series of employees working at the community level in this region. Most work in
three fokontany at a time, and maintain a residence in one village while visiting the other ones
periodically. The employee that worked in Ambohibory was based in another fokontany about a
day’s walk away. She was rarely in Ambohibory. Despite the length of engagement with WCS,
there was a distinct mistrust of outsiders (WCS workers included). Three fokontany neighboring
Ambohibory had rejected working with WCS, which intensified the sentiment in Ambohibory
that outsiders had to explain themselves. (Indeed, Claudin and I had a very difficult time gaining
trust in Ambohibory and were asked to explain ourselves repeatedly.) The difficulty of access
and the dearth of people living full-time in the central village, as well as the general hostility to
outsiders, had made Ambohibory unattractive to researchers, despite its proximity to high-quality
forest.

Ankiakahely
I looked in dismay at the darkening sky and at the tangle of downed trees that lay at the center of
the vegetation plot. The President of Ankiakahely’s COBA had gotten permission from his
brother-in-law so we could do a vegetation plot in his regrowing forest (a swidden fallow). The
fat drops of rain were making writing down measurements difficult. Claudin, my field assistant,
was having a hard time navigating the downed trees in order to measure the few remaining
standing trees in the plot. The President pushed his bright orange knit cap up from his forehead,
leaned against a tree, and rolled himself a cigarette while we waited for the shouted name and
diameter of the next sampled tree.
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I asked him about the history of the site – why were there so many downed trees? He explained
that there had been a particularly bad cyclone in 2000 that had flattened the trees here and had
also prompted the village to change locations. When Claudin and I had arrived in Ankiakahely
two days before, we had walked through the former location of the village – a flat, green spot
surrounded by rice paddies, identifiable as a former residential area only by the density of fruit
trees. In order to reach the current site, you had to cross a shallow, rocky-bottomed river and
ascend a steep slope.

The cyclone had damaged many of the forests close to the village. Residents complained about
the difficulty of accessing firewood and I noticed right away that 30-40 houses in the main
village were built out of lower quality, softer wood than houses in other communities I had
visited. Even the slightly nicer houses in the village, the ones with sawn logs for siding and metal
roofs, looked surprising run-down for being only 10 or 11 years old. Many houses had broken
wall-panels – some of which had been patched, some had been left unmended. Another
difference was that roofs were made of split bamboo instead of thatch made from Traveler’s
Palm (Ravin’ala, Ravenala madagascariensis). When I asked about it, people told me that
Ravin’ala was also scarce. People had begun to plant it in their agroforests but few were old
enough to harvest leaves from. I was told we would have to walk for almost a whole day in order
to reach a forest large enough to accommodate a 50-m-diameter vegetation plot as needed for my
research.

Ankiakahely was a very long day’s walk from the closest administrative center. Claudin and I
usually would spend the night a couple hours’ walk from the administrative center and then walk
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the rest of the way in the morning. It was a beautiful walk, mostly along a meandering river.
While the main village of Ankiakahely only had 30-40 houses, the broader community was made
up of about 150 households. Ankiakahely had begun to work with WCS in 2005. A WCS field
agent split his time between Ankiakahely and another village a few hours downstream. Due to
the fokontany’s remoteness, not that many researchers that had been there in the past, and WCS
employees other than the field agent rarely interacted with Ankiakahely’s residents.

As dusk fell most days, a group of three or four young men (sometimes there would be a woman
in the group) would arrive in the village. Either on their way to or from a gold mining operation
upstream from Ankiakahely, they would break their journey, spending the night in the large
house of one of the village’s traditional leaders. If on their way to gold mine, they would carry
large amounts of provisions as rice and other staples were so expensive at the gold mine. Often
those on their way to the gold mine were in better spirits than those on their way back.

The gold mining had a big effect on Ankiakahely. Most young people from Ankiakahely were
tempted to try to strike it rich there – but of course the possibility of actually making a significant
amount was rare. This gave the village a bit of an abandoned feeling. One young mother was
expecting her husband to come home for Easter, but he didn’t return. Older, infirm people
seemed especially neglected. With their younger family members mostly at the gold mine, their
houses remained unrepaired, their food stores ran low, and they had a hard time gathering
enough firewood.
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Another characteristic of Ankiakahely that made the village center seem deserted is that most
community members preferred spending time in their country homes. People seemed proud of
their country homes. One research participant, Angin’i Resin13, when we visited him at his
country home, proudly showed me how he had planted coconut palm trees near his house, and
had protected them from his cattle with little tents of bamboo. With a baronial air, he showed me
the shelter he had built to protect his wife from the sun and rain while she pounded rice. The tiny
biting flies that plagued me in the village center were much less common in the countryside.
Residents enjoyed the privacy of their country homes. In the central village, one woman told me,
everyone is always gossiping about everyone else. Middle-aged men particularly enjoyed having
friends to their country houses for multi-day drinking parties.

LAND USE IN THE MAKIRA REGION
Residents in the Makira region relied on a mixture of land uses for their livelihoods: paddy and
swidden rice, cash crops, non-rice food crops, and the forest. While most every respondent relied
on the full suite of land uses, the relative importance of each land use varied significantly
between households. Land uses varied by seasonality, productivity, risk, and the associated
social status.

Swidden rice cultivation: Jinja and Savoka
Jinja is the system of swidden agriculture in the Makira region. In the communities surrounding
Makira, during the least rainy part of the year (November – January), farmers clear a small (1-2
13

Father of Resin
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hectares) patch of forest or forest regrowth, burn it, and then plant. Rice is the dominant crop
sown, but farmers also plant corn, beans, squash, and other vegetables. Rice can only be planted
the first year following clearing due to declining fertility thereafter. Following the first year of
cultivation, some farmers simply abandon the plot so that the forest can recolonize it and
replenish the soil’s fertility. Others plant bananas, manioc, sweet potatoes, papaya – quickgrowing crops that are usually harvested before the regrowing forest shades them out. In rare
cases a farmer will plant longer-duration crops such as clove or coffee in a swidden fallow,
eventually transforming the plot to an agroforest (tanimboly – see below). Another possible
pathway following the first year of swidden rice cultivation is to convert the swidden fallow to
pasture. If the farmer intends to return to the same plot to plant rice again, he must wait till the
forest regenerates and replenishes the fertility of the soil. The length of fallow required before
the secondary regrowth can be cleared to plant a new swidden rice field is variable depending on
the quality of the land. Farmers reported fallow lengths ranging between two and ten years, with
five years being the most frequently cited fallow length.

Land that has been cleared for jinja and is regenerating is then referred to as savoka. Savoka
refers to a range of density of covers and intensity of cropping, and indicates more clearly a piece
of land’s previous use for agriculture than its current configuration. Some savoka are entirely left
to spontaneous regeneration, while others are planted with longer-lived crops, such as bananas. A
well-developed savoka, one that approaches forest, is referred to as savo-matohy, or a ripe
savoka.
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Despite the hard work of clearing land, rice yields per hectare from jinja were not as high as
those from paddy rice.14 In order to comply with newly enforced restrictions on clearing forests,
farmers had to use savoka instead of forests for jinja, further diminishing their yield. Savoka
soils had lower fertility than forests and crop plants in swidden fields from savoka had to
compete with more weeds than that from forest. In addition to reducing yields, using savoka
rather than forests for jinja increased the labor requirements for practicing jinja. Swidden fields
converted from savoka required a lot of time for weeding, while swidden fields converted from
forests had few if any weeds. While it was technically illegal to clear forest to practice jinja
before the advent of the Makira Natural Park, the Makira project represented increased
enforcement, surveillance, and awareness of the law for Makira residents and so fewer farmers
would risk the penalties to practice jinja in the forest.

In terms of the seasonal calendar, farmers practiced jinja during the dry season when rice paddies
traditionally have lain fallow. Community members joked that the primacy of either New Year
(December 31) or Malagasy Independence Day (June 26) for a community was determined by
the community’s relative dependence on paddy or swidden rice; if paddy rice predominated, then
New Year’s was the greater celebration, marking the harvest of that year’s main rice crop. For
communities that depend more heavily on jinja, Independence Day (le vingt-six – literally “the
26th”) was more joyously celebrated, because it coincided with harvests from jinja. Almost all
research participants, however, agreed that swidden and paddy rice complemented one another to
enable farmers to feed their families. Few farmers were able to harvest enough rice from one

14

In an area north of Makira, a researcher found that swidden rice yields were 27-40% those of paddies
(Laney 1999).
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production system or the other to meet their needs. Community members reported that they ate
rice, on average, for 9.4 months out of the year, with the relative contribution of swidden rice
versus paddy rice differing by community as described above (and see Table 3.1).

Beyond subsistence and creating inheritance for future generations, jinja also produced
vegetables that could be sold at the market. Describing life before the increasing restrictions on
jinja, one community member exclaimed, “Our canoes used to be filled with products to take to
Maroantsetra to sell!” Vegetable crops such as pumpkins, chilies, cucumbers, and sweet potatoes
used to be taken downriver to sell in regional markets. When I was there, very little grown in the
communities was surplus. Community members did not bother to transport food to market –
even cash crops such as cloves or vanilla were often just sold at the village to middlemen or
merchants.

Many anthropologists have written about the practice of swidden agriculture and its role in
maintaining relationships with ancestors and achieving full personhood in Madagascar (FeeleyHarnik 1991; Sodikoff 2005; Gezon 2006; Hume 2006; Hanson 2007; Keller 2008). In my
experience in Makira, however, community members did not make this connection between jinja
and ancestral practice, even when directly questioned about it. Even Tangalamena (family group
elders and traditional leaders) did not have much to say about it. The connection between the
practice of jinja and claiming land, however, was salient to respondents across a range of age
groups and social positions (Keller 2008). For young members of the community, or poor
community members, jinja was the only option for growing rice. In addition, the land that jinja
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transforms to being owned does not merely represent a present-day means of making a living but
also an inheritance for future generations, enhancing the jinja practitioner’s social status.

In the dialect of Madagascar’s highland ethnic groups, swidden agriculture is known as tavy and
is frequently cited as the major driver of deforestation in Madagascar by conservation NGOs,
government agencies, and the popular press (Jarosz 1993; McConnell 2002). Agricultural
scientists have shown that tavy is both unsustainable in the present and increasingly less
sustainable because of population expansion in Madagascar, and because of the diminishing
availability of quality forest with better soil fertility. Reduced fallow periods in other parts of
Madagascar have led to degraded landscapes dominated by non-native grasses (Styger et al.
2009). Tavy has been illegal since before the country was a colony, but has never been
successfully suppressed. It has even been associated with resistance to government (Kull 2002).
The history of swidden repression in the eastern rainforests, and its association with domination
by the French colonial government and highland ethnic groups, represents a further obstacle for
present-day efforts to promote more sustainable rice farming systems (Hume 2006; Pollini
2007).

Rice Paddies – Horaka
The mountainous terrain of the Makira region limits the extent of rice paddies. Through the
analysis of a publicly available digital elevation model (Jarvis et al. 2008), I was able to
determine that only 15% of the land in the region has less than an 8% grade, equivalent to a 5°
slope. The three communities varied in their topography, with Ambohibory having the highest
elevation (539m average, 22% average percent rise), Ankiakahely having the steepest slopes
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(329m average elevation, 31% average percent rise) and Tafofontry having the most flat land at
lower elevations (222m average elevation, 23% average percent rise). Tafofontry was closest to
the confluence of rivers while Ambohibory and Ankiakahely were both upstream.

The lands abutting waterways are the most fertile and the easiest to convert to paddy fields.
However, there are also risks associated with holding land close to rivers. If the river is large
enough, a cyclone followed by flooding can either erode the paddy land altogether or cover the
paddy with a layer of sand, rendering it infertile. Paddy land is the most clearly delimited of all
land use types and the parcels farmers cultivate can be as small as a Manhattanite’s bedroom
(i.e., less than 10 square meters). The advantage of rice paddies is that they can be cultivated
year after year, and if the land is fertile enough, they can support two crops of rice a year
indefinitely. In Ankiakahely, some landholders have begun to cut terraces into the hillsides along
streams, to extend the area that wet rice can be grown. Ankiakahely is not the only community
where farmers have created terraces; many can be seen in the two communities that lie along the
footpath between the administrative center of Ambinanitelo and Ankiakahely.

Prevailing tenure arrangements relating to rice paddies vary from community to community and
village to village (Table 3.1). Sharecropping, renting, buying, borrowing and creating new
paddies were all observed ways for people to gain access to paddies. Most community members I
interviewed (81%) had access to an inherited rice paddy. However, most respondents had to
share access to an inherited paddy, which usually meant taking turns with the other households
that shared access to the paddy. The average number of families sharing access to one paddy was
5.7, meaning that households could only use their inherited rice paddy once every five or six
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years. In Tafofontry, the majority of community members would rent or sharecrop during their
“off” years, while Ambohibory residents might simply increase the area that they cleared for
swidden.

Due the centrality of rice to Malagasy diet and its symbolic, cultural, and nutritional importance
for health and well-being in the Makira region (a primacy shared with most most of
Madagascar), paddies are highly valued for their stability. Rice cultivation in swidden systems
(jinja) is less productive and also more vulnerable to extreme weather. A cyclone can flatten a
crop in a rice paddy if it strikes at the wrong time, but such a loss is easier to remedy than in the
swidden system. A cyclone or even a heavy rain at the wrong time in crop development is much
more damaging to swidden rice, which is usually planted on erodible slopes.

Rice for paddies is first germinated in people’s homes, in a wet sack. Then it is planted in a
choice part of a rice paddy – sometimes a kin group will start their rice all in the same paddy. For
rice cultivated in the rainy season, their bright, tender green stalks stand out brightly against the
dark earth of the paddies and almost glow in sharp contrast to the bruised and threatening skies.
Once the rice shoots have grown to a certain height and sturdiness, farmers pull them up
carefully out of their nursery, and then bundle and transport them to a main paddy field, where
they plant them, a few stems at a time, in staggered dots across the paddy field. Traditional
planting techniques are not very rigid in the spacing between planted rice bundles, nor in the
number of seedlings to a bundle, but to a casual observer, the end result seems like evenly spaced
little bundles.
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Not all paddies are equally productive. Some paddies are wet almost year-round, enabling the
production of a second crop. Others only loosen and become flooded during the wettest months
of May – August. Soil characteristics are also variable, with some paddies having fine-grained
clay soil that forms a hard, almost impenetrable, surface in the drier season and others having
red, oxidized soils that have low fertility. The best-textured and most fertile soil is often
alongside steam banks.

In recent years, due to the increasing population, farmers have begun double cropping in paddies:
planting one crop during the traditional time (the wettest time of the year, “winter”: MaySeptember)15 and adding a secondary and smaller crop in the drier part of the year (NovemberMarch). Not all paddies were appropriate for planting rice during the drier, “summer” months
due to access to irrigation water. Some paddies are wet enough during the winter months to be
flooded simply because of rainfall. These paddies have no access to a stream or an irrigation
channel to enable flooding during the “summer” months.

The increasing frequency of double cropping on paddies had a ramification for cattle grazing.
Before double cropping became widespread, farmers used to graze their cattle in fallow rice
paddies. Now that some farmers planted summer rice crops, the cattle could no longer graze on
fallow paddies for fear that the cattle would wander into an active paddy field and destroy a
family’s crop. This translated to more grazing pressure on existing pastures and less incidental
15

I put “winter” and “summer” in quotation marks because the words in Malagasy, ririna and taono, refer
to seasons, but they are not exact counterparts to the definition of winter and summer in English. I hesitate
to say the rainy season or the dry season also because there is no true dry season in this extremely humid
region of Madagascar – there was a rain event almost every day I lived in this region, but during the
“winter” it rained all day long most days.
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fertilization of fallow paddies by cattle. Respondents mentioned their concern that fertility in the
rice paddies was declining due to the double cropping (24% of respondents from Ambohibory,
3% from Tafofontry, and 14% from Ankiakahely). Many farmers in Tafofontry had switched the
rice variety they planted from an ancestral variety, “varibe” (literally, “big rice”) to one farmers
found was less demanding of the soil, “menatratra” (literally, “red breasted”), in order to
accommodate the second, summer crop. Respondents from all communities agreed that there
weren’t enough rice paddies and that, with the increasing population and the closure of the
forest, rice paddies were being divided into parcels too small to feed a family. Several
respondents remarked, “what once fed one now feeds five.”

Agroforests – Tanimboly
Agroforests serve multiple functions and have variable composition in the Makira region. Some
agroforests are specialized for the production of cash crops including vanilla, cloves, or coffee.
Vanilla beans grow on a vine that must be supported by a tree. Farmers preferred to space out
vanilla plants since vegetatively propagating vanilla renders planted stems vulnerable to disease
due to low genetic diversity. Therefore, vanilla could not be densely planted within an
agroforest. The density of canopy cover is variable as well. Some people may plant clove trees
on the edges of cattle pastures because the cattle do not disturb those trees. As one respondent
told me, “Clove trees don’t fear zebu.” Farmers encouraged a diversity of products in
agroforests: cash crops, fruit trees, and firewood trees were intercropped with plants that provide
important nontimber forest products such as thatch, and with understory fruit production (e.g.,
pineapple – manasy or Ananas comosus).
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In Antsahatsara village, we visited Michel’s agroforest on a slope close to his house in the
village. We encountered many stems of the Traveler’s tree, whose fronds are the main source of
thatch, and whose trunk can be used as the base for houses, or flattened out for floor boards. Also
in his agroforest were pineapple, two or three different kinds of banana and plantain (fontsy or
fontsilahy – Musa spp.), and lychee trees (laksi – Litchi chinensis). When converting an old
fallow to this agroforest, Michel had left some of the naturally occurring trees that could be used
for firewood or even for construction materials. More than half of the stems surveyed in his plot
(54%) were naturally occurring. In the 30 agroforests we sampled across the three communities,
we found that, on average, more than half of the stems were naturally occurring, although there
was significant variation between plots (mean = 56%, minimum = 14%, maximum = 96%).

In Tafofontry village, Nirina described his plan for some land he had recently bought from a
neighbor’s daughter who had settled in the city. Nirina’s goal was to transform a part of it into an
agroforest. He planned to plant clove trees, coffee and vanilla, and to keep a good number of the
existing trees to serve as windbreaks so that cyclones would not topple his clove trees, as the
cyclone the previous month had toppled others’ clove trees that were too exposed. He
acknowledged that there was a trade-off – a more-shaded clove tree would grow slower, and take
longer to produce the buds that were collected, but the surrounding trees would protect clove
seedlings from the harsh winds of the seasonal cyclones.

Country House & Village Center – Lasy & Tanána
Country houses and village centers represented two poles in the life of most Makira residents.
Villages were where children attended school, where the community gathered for celebrations
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and for funerals, where sugar, salt and other manufactured necessities could be bought, or
bartered for a cup of rice.

Most community members had country homes – houses that were close to the forest and
agricultural landholdings far away from the village center. These country houses could be
permanent homes or hastily constructed structures that were meant for one season only. More
than anything, the country home was associated with swidden agriculture – it enabled a swidden
farmer close proximity to his or her field, reducing travel time to a field when the weather was
right to burn the field before planting, and enabling a quick nip back at the house for a fortifying
meal. The heads of household that built more durable homes often created little fiefdoms
surrounding their country homes: in addition to a swidden field, they might create a rice paddy,
an agroforest with cash crops, a pasture, and a field with less permanent crops, such as manioc,
sweet potato, or bananas. In addition, farmers often built coops near their country homes, for
rearing ducks and chickens. Everyone agreed that it was better to raise animals at a country
house since poultry in village centers were often wiped out due to disease. When I was in remote
village centers like Ambohibory or Ankiakahely I was struck that people would say they were
going to “the country” (ambanivolo) when they were going to their country home. To my mind,
we were already well in the country by being a day’s walk and a bus- or boat-ride away from
electricity.

Country homes evoked strong emotions. Elders in Tafofontry, who spent most of their time when
I was in Makira in village centers, told me that thinking of spending time in their country homes
made them nostalgic for their youth (mahajerijery). Individuals from all three study villages
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mentioned that they valued spending time in country homes, away from village gossips. Others
viewed country homes in a pejorative fashion: they thought people who spent too much time in
their country homes were backward and not to be trusted.

Conversely, village center life carried with it the mark of modernity and some respondents tried
to demonstrate that they were in fact modern by denigrating the life in the country house and
embracing the village. Although not all villages had dedicated church buildings, community
members would meet in the village to pray – either at a church or in the school. Embracing
Christianity over traditional belief systems was another way to distinguish oneself as modern.
The tie of the village to opportunities for education was undeniable – children who lived in
country houses often had to leave their houses before dawn in order to attend school, if they
attended at all. A research participant from Tafofontry, Rahendraharison, told me that he liked
staying in the village better because he liked to be social and to know what was going on.

These shades of meaning relating to country houses have deep historical roots. Jennifer Cole and
Genese Sodikoff have shown how the French colonial government worked to resettle Malagasy
from the eastern coast region in centralized villages because they used their dispersed, forestbased homes as a way to evade taxes and forced labor (Cole 2001; Sodikoff 2005). Eastern
Malagasy16 valued their independence – and recognized their forest-based lifestyle as enabling

16

In official maps from the government and from the colonial era, Makira is technically in the region of
the Betsimisaraka but Betsimisaraka as an ethnic designation is so large as to be almost without meaning
in Makira. In documents describing Makira, the people are described as predominantly belonging to the
Betsimisaraka or Tsimihety ethnic groups, but most people claim much smaller scale designations – more
along the line of a lineage. In my pilot questionnaire, I asked 50 people their ethnicity and got 17 distinct
responses – only 29 people self-identified as either Betsimisaraka or Tsimihety.

64
this independence. The link between independence and country houses was relevant for some
community members in the Makira region.

Forest
When asked, most community members told me that the forest was the base of their livelihoods.
It was the source of the everyday things they needed in life, like construction materials and food,
as well as the generator of soil fertility for future swidden fields. Going to the forest for a stroll
was a pleasure – it was cooler than the village or the field, and you never knew what useful thing
you might find along the way. Some people spoke about how you could really meditate
(minaranara) in the forest, in a way you couldn’t other places. These attitudes were also strongly
gendered: men were much more likely to spend significant time in the forest proper (atiala
velona) than were women. Although the government did not recognize private, individual
ownership of forests, individual households or families held de facto use rights to most forests on
community lands.

Community members cynically joked that there was alafady and then there was alafady
(literally, “prohibited forest”). Traditionally, there were areas of the forest that were avoided
because community members knew that there were malevolent spirits there. Community
members trusted their traditional leaders, Tangalamena, to warn them about these places, and to
designate them as alafady17. More recently, with the establishment of Makira, WCS workers and

17

While the tradition of sacred forests exists in the Makira region, traditions relating to sacred forests are
not as elaborate in Makira as in other parts of Madagascar. The south is particularly well known for
elaborate taboos regarding acceptable practices in or near sacred forests. The social institutions
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government agents referred to the whole core zone of the Protected Area as alafady. Makira
residents expressed frustration that this term with local meaning was co-opted by the new
protected area that represented outsider interests. Not only did the government and WCS prohibit
their use of the forest – which represented potential agricultural lands for future generations, and
opportunities for current generations to become ancestors by claiming that land for their
descendents – but also, by designating an “alafady” – they took on a task that was traditionally
reserved for Tangalamena18.

In addition to malevolent spirits, forests were known to harbor other scary creatures. Chameleons
in this part of Madagascar are particularly feared as harbingers of bad luck. In Ambohibory, a
Panther chameleon (amboalava – Furcifer pardalis), one of the larger and more brightly colored
chameleons, entered the main village and a middle-aged woman leaped out of the way of the
slow-moving animal. The elder who ran the bestabetsa mill (locally produced sugar cane beer) in
Tafofontry told me that the forest was a place for bandits to seek refuge until their next attack.

surrounding these sacred forests have been shown to be responsible for forest regeneration in the Androy
region of southern Madagascar (Elmqvist et al. 2007).
18
The practice of co-opting the designation of fady in service to conservation is not restricted to Makira.
In many conservation areas around Madagascar, the restricted zone is designated as fady, or taboo, instead
of using more culturally neutral terms such as rarana or “prohibited” (Sodikoff 2012). Sodikoff shows
how the invocation of taboo by conservation actors in conservation policy in the Mananara-Nord
Biosphere Reserve invites the reinterpretation of taboo-breaking as a form of resistance and a bid for selfdetermination and cultural independence (Sodikoff 2012c).
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Pasture – Kijana19
The humped and horned zebu (also known as cattle or aomby) serve important practical and
spiritual functions in the Makira region. In order to relocate a village, a zebu must be sacrificed
to consecrate the new site. As part of funeral practices, the family of the deceased provides a
feast for the community and zebu is the preeminent choice of food. Similarly, for the removal of
an ancestor’s remains from the traditionally temporary first burial location to a more permanent
tomb, the kin group hosts a multi-day celebration and zebu is served – both to assembled guests
and as an offering to the ancestors.

Zebu are also essential to the cultivation of paddy rice. Typically, teams of men and boys work
to prepare a paddy plot for planting by chasing two or three cattle around a paddy plot so that
their hooves will soften the ground and break up clumps formed by weeds. This practice, called
magnosy, is usually done during the wettest time of the year, so the men and boys usually must
work in the pouring rain. Magnosy is very tiring but usually enlivened by betsabetsa and toaka
gasy (locally made sugar cane beer and liquor, respectively). The family whose field is worked
usually provides one or two meals for the team that works to prepare the field.

Fifty-two percent of households surveyed in the three communities had at least one zebu, with
Tafofontry having the highest percentage of households with zebu (61%), and only 51% of
households in Ankiakahely and 46% in Ambohibory having zebu. The average number of zebu

19

Pastures were not a focus of my research, hence the short treatment here. I chose to focus on the land
uses that were most targeted by conservation policy: forests, rice paddies, swidden fields and fallow, and,
to a lesser extent, agroforests. The link between rice paddies and village centers and jinja and country
houses was also investigated.
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per household with zebu also varied: Tafofontry had the largest average number per household
(4.3), and Ambohibory the lowest (2.5), while Ankiakahely had an average of 3.7 zebu per
household that had zebu.

INTRODUCTION TO THE REST OF THE DISSERTATION
The majority of the dissertation (Chapters 2-4) is structured as a series of publishable papers. In
Chapter 2, “Community Forest Management as Virtualism in Northeastern Madagascar,” I
explore the implementation of community forest management legislation in the region
surrounding the newly established Makira Natural Park in northeastern Madagascar. I seek to
understand how a government policy that was meant to benefit forest-dwelling communities was
instead experienced as disempowering and restrictive. I use virtualism, a set of theories linking
abstract models to their implementation in policy (Carrier & Miller 1998; Carrier & West
2009a), to analyze CBNRM in Makira. I argue that the imposition of an inappropriate model of
community-based natural resource management (CBNRM) in the specific social contexts of
Makira communities led to community-based institutions becoming instruments of coercion.

Virtualism is when models (simplified representations of how the world works) are taken to be
prescriptive of how the world should work (Carrier & Miller 1998). Under the conditions
predicted by virtualism, policy implementation does not adapt the policy model to the reality it
encounters but instead works to change reality to be more in keeping with the model. In the case
of CBNRM in Makira, the legislation was based on a model of natural resource management that
implied communal land tenure arrangements, the legitimacy and comprehensibility of written
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contracts as a means of transferring management to communities, and an overly onerous
regulatory environment prior to decentralization – none of which held true for rural communities
in the periphery of Makira Natural Park. In addition, the manner of implementation reflected
conservation interests of the protected area and sidelined those of the local communities. While
the authors of the policy intended CBNRM to serve the interests and aspirations of rural
Malagasy landholders, policy implementation did not adapt to the highly diverse local context,
resulting in the alienation and marginalization of rural residents from the CBNRM institution. As
has been shown in other cases of environmental governance in which the predictions of
virtualism have been confirmed, the virtualizing vision of CBNRM in Makira led to the further
marginalization of already marginal people (Carrier & West 2009b; Garner 2009). In order for
Makira Natural Park to meet its own stated objective of co-governance with local communities,
park management must work to overcome virtualizing conceptual blinders so that CBNRM in
Makira can be retooled to truly serve community interests.

Chapter 3, “Ecosystem-service trade-offs as a tool for conservation policy within a social context
on community lands in northeastern Madagascar,” evaluates the multiple objectives of Makira
Natural Park (i.e., biodiversity conservation, climate change mitigation and sustainable
livelihoods support) through the lens of ecosystem services. Using ecological and ethnographic
methods, I estimated a range of ecosystem services related to specific land-use types on
community lands near Makira Natural Park in northeastern Madagascar. I then developed three
scenarios with different land-use compositions to evaluate trade-offs between different policy
objectives for the Park. The scenarios represent a range of options for the landscape: the current
landscape configuration, a configuration that reflects the impetus of current conservation policy,
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and a configuration that corresponds to a potential trajectory without conservation intervention.
An evaluation of the ecosystem service delivery by the three scenarios shows trade-offs between
social and biodiversity conservation objectives. I conclude that the scenario that most closely
reflects current conservation policy in the Makira Natural Park may not be optimal because of
attendant tradeoffs within the local social context. In order to minimize negative social impacts,
conservation policy and practice in Makira should focus on supporting and enhancing the full
diversity of existing land-use types (e.g., agroforests, fallows, pasture) rather than working to
eliminate any land-use types (e.g., swidden).

Chapter 4, “Beyond utilitarian values of land use in biodiversity conservation: a case study from
northeastern Madagascar,” examines the types of values that are invoked with respect to
community land use in the Makira region. Many conservation projects have broadened their
implementation strategies to work with nearby communities to achieve diverse objectives. Such
projects may propose interventions to change community resource use in the name of
sustainability or poverty reduction. Yet in doing so, conservation projects often frame the
relationship between local people and their natural environment as solely economic, neglecting
to take into account the complex relationships local peoples have with their surroundings. The
Makira Protected Area (PA) in northeastern Madagascar reflects this trend towards inclusion:
long-term park management aims to incorporate surrounding communities as co-governors. The
conservation project associated with the PA aims to reduce community resource use and
encourage livelihood activities perceived as sustainable. My research explores the diverse,
economic and noneconomic values that local people and conservation practitioners ascribe to
land use in the periphery of this protected area. The three communities included in the study
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varied with respect to ease of access, dominant livelihood strategies, and settlement patterns. If
economics were the most important aspect of community relations with the forest, community
members’ responses would predominantly reflect economic values and would not vary
significantly regardless of community or individual characteristics. Instead, values were found to
be highly variable. Through qualitative and quantitative analyses, I show not only what
economic framings of collaborative conservation practice overlook, but also make
recommendations for policy.

In the conclusion chapter, I revisit the main conclusions of the dissertation and make more
extensive recommendations for how WCS can transform its practice in Makira to be more
effective, more culturally appropriate, and more just.
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Figure 1.1
The Makira Natural Park. Data provided by WCS.
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Table 1.1
Characteristics of the three communities included in the study.

Ambohibory

Tafofontry

Ankiakahely

Distance to
administrative
center

Far (more than a 4hour walking)

Close (~ a 1-hour walk)

Far (more than 5-hour
walk)

Relationship with
WCS

Since the beginning
(2001)

Since the beginning
(2001)

Second round of
engagement (2005)

Size

Small (~ 100
households)

Large (~800 households)

Small (~150
households)

Predominant rice
growing method

Swidden

Paddy

Both

Paddy tenure
arrangements

Inheritance/ borrowing

Renting

Renting & making new
ones

Distance to forest

15 minutes

~ 2 hours

More than 5 hours

Settlement
pattern

Dispersed pattern of
mini-settlements,
empty central village

Centralized

Dispersed pattern of
mini-settlements (+
drain from mining)
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CHAPTER 2
COMMUNITY FOREST MANAGEMENT AS VIRTUALISM IN NORTHEASTERN
MADAGASCAR

Under review at the journal ethnographiques.org

ABSTRACT
Conservation planners increasingly design projects with the intention of working with
communities living in or near the areas targeted for conservation. A major avenue for this
engagement has been the decentralization and devolution of natural resource management to
local, community-based natural resource management (CBNRM) institutions. In Madagascar, an
international priority area for conservation action, environmental policy has followed these
trends: legislation has enabled the transfer of natural resource management from the state to new
community-based institutions. This paper explores how this legislation was implemented in the
region surrounding the newly established Makira Natural Park in northeastern Madagascar and
how local community members experienced the process. I use virtualism, a set of theories
linking abstract models to their implementation in policy, to analyze CBNRM in Makira. I argue
that the imposition of a model of CBNRM ill-suited to the specific and diverse social contexts of
Makira communities led to community-based institutions becoming instruments of coercion that
had substantial material consequences for community members. In the case of CBNRM in
Makira, the legislation was based on a model of natural resource management that implied
communal land tenure arrangements, the legitimacy and comprehensibility of written contracts
as a means of transferring management to communities, and an overly onerous regulatory
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environment prior to decentralization – none of which held true for rural communities in the
periphery of Makira Natural Park. As has been shown by others who have explored
environmental governance through the lens of virtualism, the virtualizing vision of CBNRM in
Makira led to the further marginalization of already marginal people.

INTRODUCTION
Dony and his friend Zombera20 were chatting on Dony’s porch when my research assistant21,
Claudin Zara, and I interrupted to see if Dony would be willing to do an interview. Dony agreed
and went into his house to retrieve his stash of tobacco. Zombera, Claudin, and I began talking
about one of the subjects of my research: changes in land management that residents of the
village of Antsahatsara had experienced over the last few years as the Makira Natural Park was
established and community forest management was officially transferred from the Ministry of
Environment, Water and Forest to a newly created community institution, the Communauté de
Base (COBA: literally, grassroots community – see below for further explanation). While we
talked about the way this worked in the community, Zombera burst out, “I understand why they
want us to pay for permits for burning to make a new swidden field, but I don’t understand why I
have to pay to cut a piece of wood from my own forest to build a new house. It doesn’t make
sense and it isn’t fair!” I was struck by how frustrated Zombera sounded and how disconnected
he felt from the workings of his community’s COBA, despite the fact that all COBAs were
20

Pseudonyms are used for all individual names and for the names of villages to protect research
participants’ anonymity.
21
All interviews were conducted in the local dialect of Bestsimisaraka Avaratra Malagasy. I trained Zara,
a local, to help with the administration of interviews using a questionnaire: Zara asked the majority of set
questions while I asked follow-up, clarifying questions.
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supposed to be community-run institutions that worked with, not counter to, the interests and
management strategies of the majority of community members. My research sought to
understand how this management transfer legislation was implemented in the Makira region and
how community members experienced this change22.

Conservation planners increasingly design projects with the intention of working with
communities living in or near the areas targeted for conservation (Campbell & Vainio-Mattila
2003). A major avenue for this engagement has been the decentralization and devolution of
natural resource management from the state to local, community-based natural resource
management (CBNRM) institutions (Pretty 2003; Gruber 2010). In Madagascar, a top
international priority area for conservation action (Myers et al. 2000; Eken et al. 2004),
environmental policy has followed these trends: new legislation has enabled the transfer of
natural resource management from the state to new community-based institutions, with nongovernmental organizations serving as facilitators of this process (Pollini & Lassoie 2011;
Corson 2012). In this paper, I work to elucidate how a government policy to decentralize forest
management in order to benefit forest-dwelling communities was instead experienced by
individuals in communities as disempowering and restrictive.

In what follows, I detail the genesis of the management transfer legislation in Madagascar, and
then describe its implementation in Makira. I then argue that the imposition of an abstracted and
out-of context model of community based natural resource management, through the
22

This paper is a part of my dissertation research, which examined conservation practice and ideology
and the multiple and contested values attributed to land use in the periphery of Makira Natural Park.
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implementation of decentralization policy within the specific policy context of Madagascar,
unintentionally led to the COBAs’ becoming institutions for coercion in the periphery of the
Makira Natural Park. To support my argument, I draw on virtualism, a set of theories that link
models and the projects and policies derived from them to unexpected and often unsuccessful
conservation and development outcomes (Carrier & Miller 1998; Carrier & West 2009a). I show
how the structure and manner of implementation of the management transfer legislation were
tools to make the complicated reality of Makira community members’ use of natural resource
align with the legislation’s abstracted model of community based natural resource management.
As others working with the virtualism framework have observed, the attempt to make reality
conform to a model was not entirely successful. I contend that this incipient “exercise in
virtualism” has significant implications for the ability of Makira Natural Park to meet its stated
goals (MacDonald and Corson 2012, 179).

VIRTUALISM
James Carrier and Daniel Miller (1998) coined the term “virtualism” to describe a regime that
creates a model or expectation for how the world works, and then does not adapt that expectation
to the reality it encounters. Instead it works to change reality to be more in keeping with the
model. The original theory sought to explain international neoliberal economic policy
implementation but can be applied to other domains as well (Carrier & Miller 1998; Carrier &
West 2009a). The abstraction that is intrinsic to modeling has the unexpected consequence,
through virtualism, of imposing the elements of the model onto a reality. While models are
conventionally meant to be a simplified representation of how the world works, sometimes they
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are taken to be prescriptive of how the world should work. Calling this situation “virtualism”
Carrier and Miller write:
Perceiving a virtual reality becomes virtualism when people take this virtual reality to be
not just a parsimonious description of what is really happening, but prescriptive of what
the world ought to be; when, that is, they seek to make the world conform to their virtual
vision. Virtualism, thus, operates at both the conceptual and practical levels, for it is a
practical effort to make the world conform to the structures of the conceptual (Carrier &
Miller 1998, 2).
Thus a model that was developed from empirical research in a number of places to explain how
local people manage natural resources was used to draft Madagascar’s community based natural
resource management legislation – whether or not there was a strong rationale to expect that
Malagasy rural communities managed resources in a way that reflected this same model.

Beyond the general theory, Daniel Miller has examined how virtualism operates at the level of
practice (Miller 2002, 2003, 2005). Miller (2005) notes, “It is often the very materiality of
practice, the forms taken by government and economic practice, that is largely responsible for
giving us consequences that are quite the opposite of intentions” (10). Miller (2003) investigated
the Best Value inspection program to make government services more efficient and more
responsive to service consumers in the United Kingdom. He found that the structures of the
inspection ended up working counter to the program’s stated goals; the government workers who
carried out Best Value transferred their attention from the consumers to the processes of the
inspection, which represented an increasingly abstracted and disengaged version of the
consumer.

78
Scholars exploring virtualism in conservation practice have shown the power that models have to
direct practice on the ground. For instance, in Papua New Guinea, field workers implementing a
new conservation project used various models to both explain community members’ behavior
and direct conservation action, ranging from an economic, rational-actor model to one that was
based around the tropes of the ecologically noble savage. When time came to reapply for
funding, the model that field staff had settled on, based on their experience, was incompatible
with donor expectations and requirements, and the conservation organization faced a crisis: paint
the situation in a way that would echo the expected model of the funders or forgo funding and
scale back activities (Van Helden 2009). In another example from the tourism hotspot of Negril
in western Jamaica, conservation groups worked to protect coral reefs from the threat of
increased algal growth. They attributed the increased algal growth to the overharvesting of
herbivorous fish by local fishers – despite the fact that increased tourism activity had led to
increased nutrient deposition in the coastal waters near Negril, which also could have contributed
to the increased algal growth (Garner 2009). Because conservation groups saw a specific model
of community-based fisheries management as the solution to the ecological problem, they
focused on the fishers’ lack of cooperation rather than on tackling a broader view of threats to
coral reefs that may have led them to examine ways to minimize nutrient additions from tourism
operations operating in the same coastal areas.

In a review of the social effects of protected areas, West and Brockington observe that the worldwide increase in protected areas reflects a virtualizing tendency because newer protected areas
are increasingly uniform: they are tracked by the same methods; managed with the same
techniques and practices; and the relationship between society and the environment implied by
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these protected areas is uniform and not necessarily endogenous (West & Brockington 2006).
The International Union for the Conservation of Nature (IUCN) classification system of
protected area categories represents one way through which this abstraction is realized. These
categories were meant to be descriptive of the range of types of lands and marine environments
that were set aside for different reasons and within different historical and social contexts
(Phillips 2004). For instance, a category III protected area is established for the preservation of a
particular feature – Mount Rushmore National Memorial would be an example from the United
States. Category V refers to a cultural landscape or seascape – a category linked to the European
tradition in conservation. West and Brockington (2006) observe that these categories, originally
intended to be descriptive, have become prescriptive; new protected areas are increasingly being
designed in order to fit within one of the six IUCN categories and national-level legislation has
been revised in order to make protected area systems conform to the model of the IUCN
classification system.

Others have focused on the implementation of the vision implied by a model, and the power and
orchestration required to make the case for “tidying up” reality to conform with the model
(MacDonald & Corson 2012). The power of a model to be used in the prescriptive mode as
predicted by virtualism relies on the coordination and consent of multiple people and institutions.
MacDonald and Corson (2012) focus on the promotion of a model of nature as a series of
commodifiable services within the realm of international environmental governance, specifically
through the launching of The Economics of Ecosystems and Biodiversity (TEEB) project as part
of the Conference of the Parties to the Convention on Biological Diversity (CBD). They argue
that the ideas behind the TEEB project are not new, but that their packaging and promotion were.
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The launching of the TEEB project at the CBD meeting was a virtual moment because it
normalized a specific view of nature within international environmental governance, meaning
that projects employing this vision would proliferate from it (MacDonald & Corson 2012).

COMMUNITY BASED NATURAL RESOURCE MANAGEMENT AND PROTECTED AREAS IN
MADAGASCAR
Madagascar’s conservation and development programs emerged in a unique context. First,
Madagascar’s refutation of its socialist experiment and re-alignment with non-Soviet foreign
powers coincided with the rise in prominence of neoliberal policies – Madagascar signed its first
agreement with the IMF in 1981 (Dorosh & Bernier 1994; Pollini 2011; Corson 2011). Second,
the World Bank was looking for an opportunity to improve its reputation on environmental
issues, and Madagascar’s status as a highly biodiverse country translated to a strongly
conservationist formulation of World Bank development policy in Madagascar (Raik 2007;
Pollini 2011; Corson 2011). Consequently, Madagascar’s national policy was strongly
neoliberal: it emphasized a limited role for government, favored markets over government
regulations, and relied on non-governmental organizations to carry out what would traditionally
have been government services and institutions. Madagascar’s high level of dependency on
foreign aid has meant that government policy has often been developed in cooperation with
international development and conservation organizations and implemented with an eye to
securing more foreign aid. For instance, Madagascar underwent a foreign debt crisis in the late
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1980s23 and was the first African country to sign a debt-for-nature swap, for $3 million, with the
US and the World Wildlife Fund, in 1989 (Potier 1991). The high level of influence enjoyed by
international aid and international conservation organizations means that there are few avenues
for the needs and aspirations of the Malagasy people to inform national policy (Duffy 2006;
Corson 2012; Ferguson & Keller 2012).

Madagascar’s unusual policy environment24 led to the normalization of the role of international
non-governmental organizations in the administration of what would traditionally be government
institutions. For instance, following the model of the South African Parks Board, Madagascar
created a private association “in the public interest” for the management of its National Parks:
l’Association Nationale pour la Gestion des Aires Protégées (ANGAP – the National Association
for the Management of Protected Areas). ANGAP was established in 1990 and is now known as
Madagascar National Parks (Ministère de l’Environnement des Eaux et Forêts 2001). It is
formally under the direction of the Ministry of the Environment, Water and Forests and receives
funding from the Government of Madagascar as well as from a group of ten international
development and conservation organizations (e.g., the Global Environmental Facility, the World
Bank, and Conservation International). In addition, five conservation and development
organizations serve as technical advisors (Madagascar National Parks 2012). The strategy for
Madagascar National Parks is to delegate the actual on-the-ground work in individual protected
areas to non-governmental organizations (Swanson 1997).
23

Madagascar’s foreign public debt as a percentage of its GDP rose from 47.6% in 1982 to 120.2% in
1987 (Dorosh & Bernier 1994). Structural adjustment loans from the World Bank and other donors began
in 1985.
24
The high level of influence of conservation organizations on national policy in Madagascar is unusual
in comparison to other sub-Saharan African countries (Brockington & Scholfield 2010).
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In 1996, the Madagascar government passed the GELOSE legislation25, which aimed to
decentralize natural resource management in order to reduce burdensome bureaucracy on smallscale natural resource users and to promote sustainable development in the Malagasy countryside
(LOI No 96-025 1996). The process was altered and streamlined in 2001 for the specific case of
the devolution of forest management, and then called GCF, or Gestion Contractualisée des
Forêts (Contracted Forest Management) (Pollini & Lassoie 2011). The framers of the legislation
justify the devolution of state-sanctioned natural resource management from the state Ministry of
Environment and Forests (Ministère d’Environnement et Forets) to newly recognized local
grassroots community organizations (called COBAs26) because of a belief in the efficacy of
small-scale local institutions for managing natural resources and delivering sustainable benefits.

Like decentralization legislation implemented in other countries, GELOSE/GCF legislation was
rationalized by a conception of centralized state management as being overly cumbersome,
unresponsive to local people’s needs, and generally ineffective as well as unsustainable.
Decentralization proponents argued that centralized state natural resources management tended
to 1) squander the benefits of state-owned natural resources (i.e., it was wasteful economically)
and 2) favor the interests of the national elite to the detriment of the people whose livelihoods
depended on the resources (i.e., it was neither representative nor equitable). Research on
common property institutions (Ostrom 1990; Persha et al. 2011) was a major source of support
25

The legislation, law number 96-025, is referred to as GELOSE, the French acronym for Gestion Locale
Sécurisée (Secured Local Management).
26
COBA stands for Communauté de Base, meaning grassroots community. The Malagasy term for the
same institution is Vondron’Olona Ifotany (VOI), or the community of a people’s territory. The two terms
are used interchangeably. I primarily use COBA here.
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for the trend in decentralization of natural resource management (Lemos & Agrawal 2006)27.
The retreat of the state under neoliberal policies provided another reason for decentralization and
devolution because neoliberalization shifted the provisioning of services traditionally provided
by the government to NGOs and other civil society actors (Harvey 2005; Castree 2010).

Another major rationale for the GELOSE/GCF legislation was the inadequacy of government
ministry resources to administer and regulate forest management. There were simply not enough
government agents to enforce forest management laws, which meant that most rural people
enjoyed freedom from regulation. Before the possibility of community management, if a farmer
intended to make a new swidden and wanted to adhere to the letter of the law, he would have had
to travel to an administrative center in order to apply for a permit for burning; and may have had
to wait for the forest agent to return to town if he had been out in the countryside. The cost for
acquiring a permit, not to mention the cost of travelling to and from the administrative center,
provisioning in the administrative center, and the loss of time working at home, was beyond the
resources of the vast majority of rural residents. Therefore the inadequate numbers of forestry
agents translated to a lack of compliance and enforcement of the existing laws regarding natural
resource use.

Globally, recent decades have seen a shift in the way that governments hold and manage
forestlands. Governments worldwide have increasingly recognized indigenous and small-scale

27

Foundational research on common property institutions has been undertaken in Southeast Asia, Latin
America, and mainland Africa (Andersson 2006; Persha et al. 2010; Poteete & Ribot 2011). While the
research on common property institutions has been carried out in many localities around the world, very
little has been undertaken in Madagascar.
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community claims to forestlands, and have devolved some forest management to local
institutions (Menzies 2007; Agrawal et al. 2008; Tole 2010). The amount of land legally held
and managed by governments is decreasing, although not as rapidly as some advocate (Sunderlin
et al. 2008). Forest management by communities or co-management between communities and
the government is a major trend in Southeast Asia (Agrawal 2005a; Persha et al. 2010), Eastern
Africa (Persha & Blomley 2009), and Latin America (Andersson & Gibson 2006; Bray et al.
2008). While community forest management has not been an unqualified success, it continues to
be promoted as a way to reconcile conservation and development goals (Tole 2010; Persha et al.
2011; Bowler et al. 2012) .

The GELOSE/GCF legislation creates a process by which the COBA is designated as the official
manager of a given natural resource. Through the COBA, the legislation implies a particular
model of community natural resource management. First, the very notion of natural resource
management is an assumption: many communities have rules that affect land and natural
resources, but the underlying impetus is not to manage natural resources in and of themselves.
Instead, what environmental planners might call natural resources is managed within the context
of social relationships. For instance, it may be necessary to ask a neighbor for permission to cut
wood for construction on his or her lands, but this is not from the point of view of maintaining a
stock of construction materials; rather, it is about maintaining harmonious social relationships
with neighbors. When traditional leaders in rural Madagascar declare a part of a forest ala fady,
or taboo forest, the prohibition from entering it or exploiting it does not reflect the traditional
leaders’ intention to conserve that tract of forest but of maintaining proper relationships between
living relatives and ancestral spirits. Second, the legislation implies that some kind of a
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community institution for natural resource management already existed prior to the management
transfer process; the legislation implies that the management transfer simply acknowledges,
minimally reforms, and names this institution as a COBA. Third, the model assumes that land is
held communally at the fokontany level (a fokontany is the smallest administrative unit of
Madagascar’s government). I will revisit these assumptions embedded within the model of
CBNRM with respect to the implementation of this legislation in Makira in the following
section.

The GELOSE/GCF legislation enumerates a procedure for making the demand for a
management transfer from the government, and describing the community to be responsible and
the resource to be managed. The procedure is fairly involved and requires a suite of skills that the
vast majority of rural community members do not possess. Because of this gap between the
capabilities of rural communities and the requirements of the legislation, management transfers
have been facilitated by NGOs (Pollini & Lassoie 2011). Given the large international
conservation NGO presence in Madagascar, management transfers have often been implemented
in tandem with a nearby conservation project. The conservationist angle of the GELOSE/GCF
legislation, in addition to its routine implementation by conservation organizations means that
the scope of management enabled by GELOSE/GCF contracts have been narrowly focused, and
have tended to favor conservation objectives over development objectives (Antona et al. 2004;
Hockley & Andriamarovololona 2007; Pollini 2011).

This trend, of management transfers serving conservation interests to the exclusion of
development objectives, has continued, despite repeated commitments to balancing conservation
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and development in Madagascar. In 2003, Madagascar’s president made a commitment to
tripling the amount of land under protection. A new round of management transfers were
planned for the periphery of these new protected areas, which would serve as mechanisms for
this new generation of protected areas to be co-governed with rural residents, and to reconcile the
country’s goals of conservation and development (Corson 2012). Community management in the
periphery of these new protected areas was particularly restrictive in comparison to earlier
GELOSE/GCF contracts: commercial harvesting of any kind was prohibited (Corson 2012).
These restrictions further undermined the economic or livelihood benefits that communities
could receive from management transfer. As of 2004, over 451 management transfers had been
completed in Madagascar (Raik 2007; Pollini & Lassoie 2011). Makira Natural Park was part of
this initiative to triple the size of Madagascar’s protected area estate.

STUDY SITE & METHODS: MAKIRA NATURAL PARK AND SURROUNDING COMMUNITIES
The Makira Natural Park, located in northeastern Madagascar, was afforded provisional
protection status in 2005 and was officially gazetted in 2012. Spanning over 350,000 hectares, it
is the largest park in the Malagasy protected area system (Wildlife Conservation Society 2012)
(Figure 1.1). Madagascar is well known for its unique and threatened biodiversity (Myers et al.
2000; Eken et al. 2004)28. The Makira Natural Park encompasses some of the largest remaining
blocks of rainforest in the country and is home to over 18 species of lemurs (Golden et al. 2011).
The Wildlife Conservation Society (WCS), a New York-based international conservation

28

85% of all plants, upwards of 90% of all mammals, reptiles and amphibians, and over 50% of all birds
living in Madagascar are endemic – found nowhere else in the world (Harper et al. 2007). Particularly
high profile are the lemurs, a morphologically and ecologically diverse primate group composed of five
families and 101 species (Mittermeier et al. 2008, 2010).
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organization29, worked with Madagascar’s government to delineate and establish the Park, and is
now the officially designated park manager. WCS aims to conserve the important biodiversity of
Makira while facilitating sustainable use in its periphery (Jaozandry & Holmes 2007). WCS
works with the local communities that live within and on the borders of what is now the Makira
Natural Park in order to address threats to the Park’s biodiversity and to establish long-term comanagement of the Park with local communities.

I conducted ethnographic and ecological research in three communities – Tafofontry,
Ambohibory, and Ankiakahely – in the eastern subregion of Makira over twelve nonconsecutive
months between June 2008 and May 2011. Before beginning research activities, we petitioned
permission from community leaders and held community meetings in order to introduce our
research and ourselves. We stayed with community members in their homes and participated in
daily activities when not undertaking research activities in the villages. My research assistant and
I carried out a total of 189 semi-structured interviews with heads of households in the three
communities. The majority of primary interview respondents were male (n=104), while 58 were
female, and 26 interviews were conducted with male and female heads of household together.
We often relied on key contacts in each village in order to facilitate introductions. Given the
difficulty in establishing rapport in a few cases, we prioritized increasing participation over
stratification. We rationalized that the more people had participated in the study, the more people
would know more clearly what the research was about, which would reduce distrust and
encourage freer exchange of ideas. We also gave community-wide presentations about

29

The Wildlife Conservation Society was founded as the New York Zoological Society in 1895. Today
WCS has projects in 60 countries.
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preliminary results from the interviews, both during and at the end of data collection, in an effort
to build trust with research participants. Unstructured interviews with key informants (n=16)
were an additional source of qualitative data. We also interviewed twelve conservation
practitioners, including field agents, administrative staff, and managers at various levels of the
WCS Madagascar hierarchy30.

The community members I worked with relied on a mix of land use types to meet their
livelihood needs. Rice is the staple crop for most of Madagascar (Minten et al. 2007; Minten &
Barrett 2008). Farmers in the Makira region grew rice in paddies and in swiddens. Agroforestry
was an important land use for generating cash income, with vanilla and cloves being the most
important cash crops in Makira’s eastern subregion. In agroforests, farmers often interspersed
cash crops with fruit trees and other plants that provided thatch and other construction materials.
The centrality of cattle to ceremonial life in Makira, as well as their use in preparing rice fields
for planting, meant that pastures were also an important land use.

While residents relied on the same suite of longstanding land use practices, the relative
contribution of individual land use types to household livelihoods varied greatly between and
within communities. For instance, in Ambohibory, households produced the majority of their
rice in swiddens, which were supplemented by paddies. On average, 69% of household rice
consumption in Ambohibory originated in swiddens and 37% in paddies (Figure 2.1). The
30

Only one of the conservation practitioners interviewed was an expatriate, reflecting the predominantly
Malagasy make-up of WCS Madagascar as an organization. Of the eleven Malagasy conservation
workers interviewed, the majority hailed from the large province of Toamasina surrounding Makira. Two
workers interviewed were of a highland ethnic group that dominates Madagascar politically and
economically and historically subjugated the people that live in the Makira region (Cole 2001; Sodikoff
2004).
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opposite was true for Tafofontry: paddy rice was the mainstay of rice production and contributed
on average 74% of annual household rice consumption; swiddens or off-season paddy production
only contributed 34%. Ankiakahely’s rice production was also more weighted towards paddies:
an average of 66% of household rice came from paddy rice and 44% from swiddens31.

Access to land was uneven within communities, leading to differences in food security at the
household level. Some households in Tafofontry were able to produce rice surpluses on rented,
owned, and inherited paddies, while others relied on sharecropping on paddies, supplemented by
swidden, and still did not produce enough rice for the whole year. In Ambohibory, paddy rice
land was more likely to be inherited or borrowed, while in Tafofontry there was a very active
rental market for rice paddies and sharecropping was very common as well. A major difference
for Ankiakahely was the nearby informal (and illegal) gold mining operation; because many
community members expected to gain cash from gold mining, the level of cash cropping in
Ankiakahely was much lower than in Ambohibory or in Tafofontry (for example, only 16% of
households surveyed grew vanilla in Ankiakahely as opposed to 75% in Tafofontry and 94% in
Ambohibory).

Since the beginning of the project to create the Park in 2001, WCS policy in Makira aimed to
eliminate, reduce, or substitute community activities identified as threats to biodiversity. WCS
held regional stakeholder workshops in 2004-2005 to identify the principal threats in the

31

These percentages do not add up to 100% for each village because they are averages from each
household. So one household might produce only enough rice for 5 months of consumption a year, while
another might produce enough for all 12 months of the year. The percentage was calculated by the
household and then averaged across the community.
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different subregions of Makira (Holmes 2004). Most problematic across all subregions were
hunting and swidden cultivation. WCS relied on Malagasy government agents to sporadically
impose fines and imprisonment on community members accused of illegally hunting or of
clearing forest. On a more frequent basis, WCS field agents raised awareness in communities
about which activities were illegal and the consequences of such activities. In order to reduce
deforestation, WCS made known existing laws that prohibited clearing of forests for swidden
and therefore restricted the practice of swidden to patches of regrowing forests. In addition, WCS
field agents provided training for community members in intensive rice cultivation techniques
and in health, hygiene, and family planning.

WCS facilitated the management transfer process for communities in the Makira Region. WCS
envisioned that the COBAs created by the management transfers would serve as the platform
through which community members would participate in the Park’s governance, in order to
fulfill the stated aim that Makira Natural Park will be co-managed with local communities
(DGEF & WCS 2005). WCS workers were the first to tell communities about the opportunity for
forest management transfer. WCS workers raised awareness about the management transfer at
the same time as they were working to delineate the Makira Natural Park boundaries (the two
tasks were not necessarily done by the same workers, but the workers would arrive at the same
time and stay together and wear clothing and gear with the WCS logo on it). Thus, the two
institutions (i.e., Makira Natural Park and the COBA) were linked in the minds of community
members. Furthermore, once the COBA was established and the forest management transfer was
completed, WCS field agents continued to facilitate COBA activities at the same time as
implementing policies related to the Protected Area. Community members conflated WCS, the
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protected area, and the COBA. This confusion meant that the locus of authority for natural
resource management on community lands was unclear. For instance, when asked about
procedures for accessing new lands, and from whom a community member would need to seek
permission if they wanted to make a new agricultural plot, community members frequently cited
Makira and the COBA in the same breath as if they were one entity. Community members were
clear that permission was required for clearing new swidden plots (58% of all respondents
mentioned the COBA and Makira – see Figure 2.2). But, rather than understanding that the
COBA was an institution under the community’s authority, community members understood the
COBA as an arm of WCS’s conservation work as part of the management of Makira Natural
Park.

COMMUNITY FOREST MANAGEMENT IN MAKIRA AS AN EXERCISE IN VIRTUALISM
Management transfers in Makira reflected an abstracted model of community based natural
resource management, regardless of the specificities of social or environmental contexts. Here I
detail three ways that this model was ill-suited to the diverse contexts of Makira communities. I
then describe the tools that were used to make the reality conform to the expectations of the
model.

First, the GCF/GELOSE legislation implied communally managed natural resources, making an
argument for having a community-level institution, the COBA, for forest management. As
demonstrated in the opening vignette, local community members did not view the forest on
community lands as communally held, but rather forests were divided into individual and familybased claims. One elder from Ambohibory specifically challenged this preconception; for him,
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the forest was private property, to use as he wished for his own benefit. When my research
assistants and I undertook vegetation surveys in forests, community members would take us to
their family’s forests. This inconsistency between the legislative model and the institutional
reality in communities meant that the COBA undermined existing institutions for managing
forest access and also rendered the COBA more of an imposition rather than a natural extension
of existing community institutions. For example, when I asked community members who granted
access to land, the most common answer was the individual landholder (Figure 2.2). Family
members were the second-most mentioned (61%), followed by the COBA or Makira (58%).
Very few respondents (less than 5%) mentioned the official community-level leader (Sefo
Fokontany – the Head of the Fokontany). These results belie the assumption that resource
management already existed at the community level. In more than one instance, community
members complained to me that this mismatch between the rules of the COBA and tradition bred
confusion and conflict when trees had been harvested without permission from the appropriate
kin group.

Second, the format (i.e., a written document) of the management transfer contract between the
government of Madagascar and the local communities was another aspect of the management
transfer process that did not accord with the local conditions. A WCS agent drafted the terms of
these contracts for the communities in the written documents required by the law. This format
disadvantages the communities in Makira, where literacy is rare and the oral tradition
predominates. Traditional leaders, the elders of communities, were even less likely to be literate
than the average community member, which meant that they were sometimes marginalized in the
establishment and running of the COBAs. Others observing the process of management transfer
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in Madagascar have also noted the difficulty for rural communities with the written contract and
written procedures for the management transfers (Pollini & Lassoie 2011; Sodikoff 2012b). This
mismatch between the requirements of law and the capacity and traditions of community
members places a lot of power and responsibility in the hands of the NGO facilitating the
management transfer. The NGO is responsible for sounding out the communities’ needs and
aspirations with respect to natural resource management, then must translate this information
into the written document, and then must present the written document to the communities for
approval. It is easy to see how these tasks would be difficult to undertake in the case of the
communities in Makira, where it is customary for community members to hide their intentions
and aspirations from outsiders.

The written format of the management transfer contract also served to obscure the rules of the
management transfer from community members, further marginalizing them from the COBA.
Community members expressed a sentiment that they had not fully understood what they were
agreeing to when they signed the management transfer contract. Because the management
transfer contract was based on a notion of sustainable forest management as understood by WCS
workers as facilitators, and in keeping with existing Malagasy law, the management transfer
represented a specific vision of community forest management – but not necessarily one shared
by community members. Once the transfer was completed, the rules relating to resource use
came as a surprise – they didn’t realize the specifics of how the management transfer would
change their resource use. For instance, community members learned that they had to pay to get
permits to prepare and burn new swidden fields, that they had to pay to get permits for each log
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of wood taken from the designated community forest, and that they were expected to restore
forests in certain parts of their lands.

Third, the regulatory environment prior to the implementation of the management transfer was
another mismatch between the model of the GCF legislation and the reality on the ground. As
described above, the remoteness of the Makira region meant that communities experienced rare,
sporadic interactions with government agents prior to the initial establishment of the Makira
Natural Park. While some community members may have known that they were breaking
national laws by practicing swidden agriculture in primary forests, they could undertake
ancestral land use practices without much fear of prosecution by the government. With the
advent of the project to implement Makira Natural Park, however, WCS field agents lived and
worked in villages32, leading to the increased enforcement of existing laws (such as those that
prohibited swidden cultivation in primary forests). So, while an impetus for the GCF legislation
was to make natural resource regulatory compliance easier for rural communities by bringing the
permitting process to the communities themselves, rather than in ministry offices in
administrative centers, the experience for Makira residents was that of increased regulation and
surveillance rather than increased ease of permitting.

32

The presence of WCS field agents in communities was not even: most field agents were responsible for
three COBAs, which meant that they had a house in one village and frequently travelled to others. In
addition, WCS field agents in the eastern subregion of Makira spent a significant amount of time in
Maroantsetra, in order to receive their salary and to take care of administrative duties in the WCS
Makira’s administrative headquarters. WCS workers aside from field agents also visited communities, but
spent less time in communities, and tended to concentrate their activities in communities that were easier
to access from Maroantsetra.
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How did the implementation of the management transfer make the reality correspond to the
abstracted model? The management transfer contracts themselves were instruments of the
virtualizing vision. I reviewed the statutes and contracts for Ambohibory and Tafofontry’s
COBAs and found these documents to be almost identical. Both COBAs had the same
procedures for assembly, participation, and handling money. The rules that governed natural
resource use were also the same: forest clearing, cutting of trees within 100 meters of a water
source, and lemur hunting were all categorically prohibited. The most significant differences
between these documents were the names of the COBAs and the communities themselves. Slight
variations did exist: permits for harvesting wood of a particular species were differently priced
and different numbers of stems of each tree species were allowed to be harvested. Given the fact
that these two communities differed significantly in terms of which methods of rice production
predominated, for example, this uniformity in contracts is inappropriate. These contracts
reflected the conservation objectives of WCS’s project in Makira as well as the biological
differences between the two communities, but were completely untouched by the social and
institutional differences between the two communities. For instance, there were four villages in
the fokontany of Tafofontry and only one in Ambohibory; the COBA statute for Tafofontry
could have specified that the Tafofontry COBA would regularly hold meetings in each of the
villages as a way to facilitate participation from the multiple villages.

Permitting fees were another way that the reality in Makira was made to resemble the abstracted
model of community based natural resource management of the GELOSE/GCF legislation.
Community members applied for and paid a fee to the COBA for a permit in order to burn
swidden fields and to harvest wood for construction. This requirement functioned to make most
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community members (those who practiced swidden) actively engage with the COBAs, and to
physically go to the COBA office at least once a year to get a permit. In this way, the other rules
and regulations of the COBA (even the rules beyond those about swidden agriculture) became
present in the lives of community members.

The increased enforcement of the restrictions on swidden, made concrete through the permitting
system, had important effects on Makira residents’ farming practices and yields. For example,
Manet, a young, energetic farmer from Ambohibory, was dismayed at the increased prevalence
of weeds in swidden plots made from secondary regrowth rather than from forests. He and his
family spent long days at their swidden fields. He told me that he dreamed of an herbicide that
would relieve him and his family of some of the drudgery of weeding the swidden rice plots. The
lower fertility of the soils in swidden plots that were converted from secondary regrowth also
meant that yields were lower than they had been when he and his family had followed ancestral
practice and had cut forests for swiddens. Thus, the implementation of the GELOSE/GCF model
of CBNRM had serious implications for the food security and labor availability of households
who relied on swidden agriculture.

Finally, ongoing facilitation and direction of COBA activities by WCS field agents further made
community forest management resemble the abstract model of the GELOSE/GCF legislation.
WCS agents facilitated the identification of objectives and work plans for the individual COBAs,
which were highly standardized between communities. COBAs in different communities worked
to clear foot trails, set up seedling nurseries, and undertake repair work around schools (WCSMakira 2004). Given the differing community situations, this standardization of COBA activities
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did not reflect the needs of individual communities. For example, trail work was a priority for
Tafofontry because their main trails were heavily used to transport cattle to market and quickly
became full of deep mud holes. In contrast, the main trail to Ambohibory was only lightly used
and did not need the same level of maintenance.

CONCLUSION
In this chapter I have used the theory of Virtualism to examine how the implementation of the
management transfer legislation in the Makira region discounted the lived reality of local
landholders for failing to conform to a pre-existing model of natural resource management. The
model that served as the rationale and the backbone for the management transfer legislation was
imported from other contexts and was incongruent with the reality of community natural
resource management in communities in the Makira region. The legislation implied communal
land tenure arrangements, a level of comfort with written contracts, and an overly onerous
regulatory environment prior to decentralization – none of which held true in Makira
communities. Despite this mismatch, management transfers were implemented according to the
virtualizing model, and in consequence, community members felt alienated and disenfranchised
from the COBA – the institution that was intended by the authors of the GELOSE/GCF policy to
serve the interests and aspirations of rural Malagasy landholders.

Why does understanding “virtualism” matter for environmental governance? A skeptic might
argue that policies are always based on a model for how the world works, and that when policies
are enacted they often have significant effects on existing social forms. One reason why
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virtualizing tendencies are so important to recognize and to work to overcome is that they can
impede learning. Miller (2005) has cautioned that there is a potential, within these virtualizing
visions, to have the actual practice become completely obscured by the abstracted model. If the
model upon which a series of policies are based is assumed as a universal truth, the problems in
policy implementation tend to be explained away and the applicability of the policy remains
unquestioned.

In addition, a virtualizing vision truly reflects the view from above and is counter-productive to
the goal of increased “bottom-up” engagement in conservation practice. The management of
Makira Natural Park aimed to be participatory and to enlist communities as co-governors, but the
creation of true co-management was stymied by the imposition of an abstracted model of natural
resource management. The opportunity to create novel approaches to solving environmental
problems is stifled when policies are handed down as fully conceived (derived from abstract
models) as opposed to working to develop policies from local conditions (as advocated in West
and Brockington [2006]).

The failure of reality to conform to the expectations of a virtualizing vision can also lead to the
further disenfranchisement of already marginalized people, which was observed in the example
of the Jamaican fishers described above (Carrier & West 2009b; Garner 2009). The risk, if the
predictions and conditions of virtualism are met, is that social justice will be undermined, and
local people will be alienated – the very people deemed most important by community-based
conservation approaches. As noted in other empirical studies of exercises in virtualism, the
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attempt to make the world accord with an abstracted model may lead to outcomes adverse to
original intent of the policy (Miller 2003, 2005).

Finally, the virtualizing vision narrowed the focus of conservation activities as directed by WCS.
Because the GCF/GELOSE legislation focuses on the impact of rural communities on natural
resources, WCS has concentrated on combating the threat to biodiversity from local
communities’ resource use. There are other threats, however, to Makira’s biodiversity that do not
feature as strongly in WCS’s strategies for reducing threats in Makira. For example, illegal
artisanal quartz and gold mining, as well as illegal logging of precious woods, are widely
recognized (even in WCS’s own reports) as threats to the Park’s biodiversity. The virtualizing
vision of the GCF/GELOSE legislation, however, causes WCS to neglect those elements that are
not addressed by CBNRM.

In order for Makira Natural Park to meet its own stated objective of co-governance with local
communities, park management must work to overcome virtualizing conceptual blinders so that
CBNRM in Makira can be retooled to truly serve community interests. This paper shows the
value of the application of an anthropological analysis to understanding and potentially
improving conservation practice. Anthropological research can play a role in unpacking the
social context of biodiversity conservation, and can make visible dynamics that otherwise remain
hidden.
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Figure 2.1

Percentage contribution to household rice consumption,
by season and community

0.0

0.2

0.4

0.6

0.8

perc.paddy
perc.swidden

Ambohibory

Ankiakahely

Tafofontry

102

Figure 2.2
The institutions named by respondents as permission-granters for accessing land for agriculture,
by percentage. Responses are grouped by the fokontany.
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CHAPTER 3
ECOSYSTEM-SERVICES AS A TOOL TO EVALUATE TRADE-OFFS BETWEEN
PROTECTED AREA GOALS IN NORTHEASTERN MADAGASCAR

Intended publication outlet (pending revisions): Conservation Biology

ABSTRACT
Conservation projects that work with people often have multiple, and potentially conflicting
objectives. Evaluation of ecosystem services can be a useful tool for conservation decisionmaking. Using ecological and ethnographic methods, I estimated a range of ecosystem services
related to specific land-use types on community lands near Makira Natural Park in northeastern
Madagascar. I then developed three scenarios with different land-use compositions to evaluate
trade-offs between different policy objectives for the Park. The scenarios represent a range of
options for the landscape: the current landscape configuration, a configuration that reflects the
impetus of current conservation policy, and a configuration that corresponds to a potential
trajectory without conservation intervention. An evaluation of the ecosystem service delivery by
the three scenarios shows trade-offs between social and biodiversity conservation objectives. I
conclude that the scenario that most closely reflects current conservation policy in the Makira
Natural Park may not be optimal because of attendant tradeoffs within the local social context
that are inconsistent with Park goals. If the goal is to minimize tradeoffs between social and
biodiversity conservation objectives, conservation policy and practice in Makira might focus on
supporting and enhancing the full diversity of existing land-use types (e.g., agroforests, fallows,
pasture) rather than working to eliminate any land-use types (e.g., swidden).

Keywords: ecosystem services; trade-offs; Madagascar; conservation policy; land use; scenarios
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INTRODUCTION
Protected areas continue to be a cornerstone of conservation policy and practice (Redford 2011;
Hardin 2011). Since the late 1980s, conservation approaches relating to protected areas have
significantly changed, from a ‘fortress model’ that aimed to separate people and biodiversity, to
one that looked beyond protected area boundaries and beyond the single objective of biodiversity
conservation to incorporate local people in some aspect of management (Chape 2004; NaughtonTreves et al. 2006). As of 2004, forty-three percent of the areal extent of reported protected areas
explicitly protect both biodiversity and associated cultural values and traditional resource
management systems (i.e., IUCN Categories V and VI) (Chape 2004). In two high-biodiversity
tropical countries, Madagascar and Brazil, the majority of recently proposed and established
protected areas include local sustainable development objectives (Gardner 2011; Peres 2011).

Given these trends, conservation projects increasingly address human needs and aspirations at
the same time as advancing biodiversity conservation goals (Naughton-Treves et al. 2005). The
“win-win” scenarios that protect biodiversity while promoting local livelihoods have proven rare
(Hutton & Adams 2005; Ferraro & Hanauer 2010; McShane et al. 2011). On a practical level,
conservation planners and practitioners work to optimize the attainment of these multiple and
potentially conflicting project goals. Some conservation actors also engage with the ethical
implications of conservation policy choices, employing different normative assumptions with
respect to project objectives (Miller et al. 2011). Within this increasingly complex context,
conservation managers must grapple with trade-offs between different objectives when choosing
between policy options, as some policies may favor one objective at the expense of others
(Hirsch et al. 2011). Conservation projects that aim for co-management with local community
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members are obliged to work with local community members to determine the policy that best
meets the interests of the majority.

Ecosystem services are increasingly used as a tool to support such conservation decision making
in the context of competing objectives (Kremen 2000; Fisher et al. 2009; Daily et al. 2009;
Goldstein et al. 2012). Ecosystem services are “the benefits that people obtain from ecosystems,
including food, natural fibers, a steady supply of clean water, regulation of pests and diseases,
medicinal substances, recreation, and protection from natural hazards such as floods” (Hefny et
al. 2005, 45). The concept of ecosystem services was originally developed to highlight the
natural subsidy that ecosystems provide to the human economy (Daily 1997). Estimation of the
various ecosystem services from different land-use types (e.g., from complex forests to managed
agro-ecosystems) permits a more transparent and explicit analysis of the trade-offs between
conservation and livelihood benefits (DeFries et al. 2004; Chan et al. 2011).

Here, I evaluate tradeoffs between biodiversity conservation, climate change mitigation, and
livelihood support goals with respect to conservation policy in a complex landscape surrounding
Makira Natural Park in northeastern Madagascar. I base the analysis on observed relationships
between land-use types and a suite of ecosystem services, and explore the trade-offs in
landscape-level provisioning of ecosystem services under four distinct land-use scenarios related
to different conservation policies. The scenarios represent a range of options for the landscape:
the current landscape configuration, a configuration that reflects the impetus of current
conservation policy, a configuration that corresponds to a potential trajectory without
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conservation intervention, and a configuration that reflects a policy alternative. I asked two
central questions:
(1) How is ecosystem service provisioning influenced by land-use composition at the
landscape scale?
(2) How do ecosystem service trade-offs influence the potential for meeting the conservation
project objectives of biodiversity conservation, climate change mitigation, and local
livelihood support?

Use and critique of ecosystem services
From their original proposal as a metaphor, and through their mainstreaming by the 2005
Millennium Ecosystem Assessment, ecosystem services have permeated conservation science,
becoming a dominant way of describing landscapes within the context of conservation practice
(Kareiva & Marvier 2012). There is a rich literature that links changes in land use and land cover
to changes in ecosystem services. Researchers have taken multiple approaches with respect to the
geographical scale of the research, the relationship between the study and markets for ecosystem
services, and scenarios for landscape-level planning. Some have worked to understand how
different services co-vary across a landscape (Bennett et al. 2009; Raudsepp-Hearne et al. 2010).
Others have looked at the trade-offs inherent to specific sets of ecosystem services under
different types of land uses (DeFries & Rosenzweig 2010) and different future scenarios
(Goldstein et al. 2012). The trade-offs in terms of ecosystem services and functioning have also
been examined along an intensification gradient of one land use type (e.g., agroforestry: SteffanDewenter et al. 2007). Some research has modeled the spatial patterns of different ecosystem
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services in the present and then projected into the future in order to make recommendations for
conservation and development planning – to identify areas where there are synergies between
different services and where there are trade-offs that may signal potential challenges in meeting
objectives (Nelson et al. 2009; Chan et al. 2011).

Despite the widespread use of the ecosystem services approach in conservation biology and
ecological economics, some within these disciplines argue that the widespread use of ecosystem
services undermines conservation objectives and hides complexity (e.g., McCauley 2006; Ridder
2008; Norgaard 2010). From an ethical point of view, conservation practitioners have also
questioned whether too heavy of a reliance on ecosystem services to justify biodiversity
conservation will have outcomes that are not necessarily compatible with biodiversity
conservation (McCauley 2006). Outside of these disciplines, the commodification of nature
attendant to the monetization of ecosystem services has come under particular scrutiny. First,
critics have emphasized how payment for ecosystem services schemes enable the penetration of
capitalism and capitalist relations into places and societies that have had minimal interaction
with the market. By facilitating these new productions of value, these critics argue, conservation
has become a handmaiden to capitalism’s tendencies towards accumulation and dispossession
(Brockington & Scholfield 2010). Furthermore, the adoption of capitalist methods and views of
nature by conservation practitioners undermines the oppositional potential of biodiversity
conservation (MacDonald & Corson 2012). Second, the commodification of ecosystem services
hides the social relationships that enable the measurement and marketing of ecosystem services,
as well as concealing the social and ecological relationships that maintain an ecosystem in a
particular state (Robertson 2012). Third, payment schemes for ecosystem services have also been
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criticized for being anti-political: they effectively hide the political consequences of their
implementation by focusing on technical and bureaucratic aspects of ecosystem service
measurement and on a market logic in opposition to regulation (Milne & Adams 2012). Authors
have also raised concerns that power differences – between those who market and purchase
ecosystem services, and those for whom the ecosystem is a source of livelihood – may lead to
unfair contracts for payments for ecosystem services (Sheil & Wunder 2002). This paper aims to
use the ecosystem service framework in a way that incorporates these critiques and
contextualizes ecosystem services within the social context, rather than using the ecosystem
services framework as an abstraction of the social.

Research setting
The Makira Natural Park (370,000 ha) is representative of recent trends in conservation practice
towards inclusivity in management and diversification of project objectives (DGEF & WCS
2005). Officially gazetted in 2012, the Makira Natural Park was created to protect one of the
largest remaining stretches of rainforest in Madagascar and to provide connectivity with other
protected areas in the region (DGEF & WCS 2005). Community lands surrounding the Park
cover over 325,000 hectares and serve as the Park’s buffer zone – providing multiple services to
the resident population while at the same time maintaining forest cover in order to reduce edge
effects on the park’s core (Figure 3.1) (Virgilio et al. 2010). The Park’s main objectives are to: 1)
maintain the ecological integrity of the Makira landscape; 2) establish good governance; 3)
promote the socio-economic and cultural development of the local population; and 4) implement
a sustainable financing mechanism for the Park (The Wildlife Conservation Society 2011, 9-10).
The main sustainable financing mechanism identified to date is the sale of avoided deforestation
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carbon credits, which adds climate change mitigation to the Park’s objectives. The Voluntary
Carbon Standard has certified Makira as a reliable source of avoided deforestation carbon
credits33.

An estimated 150,000 people live in the region, in over 120 villages (Holmes 2007). Local
livelihoods in the region are mostly based in subsistence agriculture, supplemented by cash crops
such as vanilla and cloves. Most households have access to multiple types of lands (e.g. forests,
agroforests, rice paddies and pastures). Rice is the staple crop, and eating rice every day is a sign
of well-being and prosperity34. Rice is grown in paddies and in a swidden system on hillsides.
Following the first year’s rice harvest, swidden fields are either left to forest regeneration or
converted to other uses such as agroforests. Pastures play an important role because of the
centrality of cattle to both quotidian and ceremonial life. Agroforests are used to grow cash crops
(e.g., cloves and vanilla) and fruits for both sale and household consumption. Residents rely on
forests for sourcing housing materials, ceremonial needs, medicine, and food35.

An international non-governmental conservation organization, the Wildlife Conservation Society
(WCS), worked with the Madagascar government to delineate and establish the Park and is now
33

Over the course of the project’s 30-year lifetime, the Makira project will contribute to the avoided
emissions of 9,496,294 tons of CO2 equivalent (Virgilio et al. 2010). Carbon credits are sold on the
voluntary market, although the extended political crisis in Madagascar has made it difficult to find buyers.
34
Many scholars have written about the cultural importance of rice in Madagascar. For example, FeeleyHarnik wrote about the Sakalava, in the west of Madagascar, “Rice, the basis of every meal, was
considered the only substantial food – whence its common name ‘filling’ (mahavoky)” (Feeley-Harnik
1991),193). Hanson and Harper have described rice cultivation near Ranomafana National Park in
Madagascar’s southeast (Hanson 1997; Harper 2002). Brown described the different modes of rice
cultivation with respect to tenure and social relationships in Masoala, just to the east of Makira (Brown
1999).
35
Foods from forests include collected items such as wild fruits and yams; a small percentage of
community members also hunt in forests.
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the official Park manager. WCS has also facilitated the implementation of a government policy
to transfer natural resource management from government agencies to community-based
institutions called COBAs. These COBAs serve as a governance platform for community
members to participate in Park management – a long-term goal is that the Park be co-managed
by WCS and community members (Holmes 2007). The Park’s objectives are achieved through a
variety of strategies. WCS relies on the General Directorship of Water and Forests (Direction
Générale des Eaux et Forêts – DGEF) to periodically impose penalties for illegal practices such
as forest clearing and hunting (including fines and jail time). On a more day-to-day basis, WCS
field agents raise awareness of the prohibitions and the community-based natural resource
management institutions implement permitting for approved resource uses, such as the
harvesting of wood for housing construction. WCS field agents also encourage community
members to shift agricultural practices from swidden to those identified as more sustainable,
such as rice paddies, and to diversify livelihood activities. In addition to work in the
communities, WCS runs regional workshops on a variety of subjects, including aquaculture and
intensive rice paddy cultivation techniques. As the establishment of the Protected Area has
increased de facto restrictions in terms of land and resource use for the surrounding
communities, the Makira Project aims to create economic opportunities for communities in order
to compensate them for this loss36 and to reduce threats to the biodiversity of the Park from
surrounding communities.

36

These economic opportunities mainly include development activities, such as school improvements,
agricultural extension, and, eventually, a share in the revenue from the sale of carbon credits. One
community will be the site of an ecotourism operation. While not explicitly called an integrated
conservation and development project (ICDP), the Makira project certainly has many of the
characteristics of ICDPs, a trend that has been noted for other conservation projects that incorporate the
sale of avoided deforestation carbon credits (Brandon & Wells 2009).
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The Makira Project faces the dual challenge of maintaining current forest cover while improving
livelihoods – a particular challenge given extensive regional food insecurity, and a range of
social, political, institutional, and topographical constraints on agricultural production. First, this
mountainous region encompasses very little flatlands appropriate for paddy rice development,
despite the favorable climatic conditions (the region’s annual rainfall is 3500mm per year). With
the institution of the forest management transfer, national laws prohibiting the clearing of forests
and restricting swidden cultivation to fallows have been more effectively enforced. Forested
areas within the Park had represented future swidden fields to many community members and
became off-limits following the Park’s establishment. Increased labor related to weeding, and
decreased yields due to competition between crop and weed species make swidden farming on
fallows less productive than farming on recently cleared forest lands (Cullman unpublished).
Given the comparatively poor rice yields from cultivation on existing fallow areas (e.g. Styger et
al. 2009), the loss of access to intact forest for cultivation expansion – whether on community
lands surrounding the Park, or within the Park itself – represents a substantial lost opportunity to
local residents.

Community members respond to inadequate rice production in different ways. In some
communities, residents have begun the hard work of making terraces to increase the surface area
of paddies. In addition, the intensity of paddy cultivation has increased. Many farmers now
double crop on paddies with good access to water – with a concomitant decline in soil fertility.
Many community members are simply increasing their cultivation of manioc and plantain, which
can supplement caloric intake but carry stigma in comparison to rice. Some farmers continue to
make new swidden fields in forests, despite the risk of imprisonment or fines. Given the
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increasing population37 and the institutional and topographical restrictions on expansion of
agriculture, a large proportion of the resident population will face severe food shortages in the
near future, with less fortunate residents already experiencing food insecurity.

METHODS
I conducted ethnographic and ecological research in three communities in the eastern subregion
of the area surrounding Makira Natural Park. I calculated land cover statistics for the region with
the most recent land-cover change data set for Madagascar, covering 1990 – 2005 (Harper et al.
2007). A digital elevation model for the region was acquired from the International Centre for
Tropical Agriculture (Jarvis et al. 2008). The focal communities were representative of the
eastern subregion in terms of level of forest cover and elevation. The range in elevation in the
region was between 3m and 937m above sea level (across the whole Makira region, the gain in
elevation is more dramatic: to the west, elevation reaches 2875m, where the region meets the
central plateau of Madagascar). The communities in the eastern subregion have had relatively
stable forest cover between 1990 and 2005 (on average, communities experienced 4%
deforestation, with a maximum of 18% and a minimum of 1% deforestation). The three focal
communities did not appreciably differ from the other 25 communities in the eastern Makira
region in either forest cover or elevation.

37

A socioeconomic survey carried out in 10 fokontany in the Makira region in 2005-2006 showed that
half the population is below the age of 14, indicating a growing population (Ramaharitra Tondrasoa
2007). A series of repeat surveys in the Makira region found a 2.9% rate of population growth during the
period 1998-2003 (The Wildlife Conservation Society 2011, 57).
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In order to evaluate the potential to meet the Park’s objectives of biodiversity conservation,
carbon storage and sequestration, and support of local livelihoods, I estimated the level of related
ecosystem services as delivered by local land use types. Details of this estimation are provided
below. Ecosystem services related to the objective biodiversity conservation were evaluated
through estimates of biodiversity indices associated with the different land use types. For the
objective of carbon storage and sequestration, I estimated carbon storage in different land use
types. Ecosystem services related to the support of local livelihoods included material services,
such as food and construction materials, and non-material services, such as social status and
leisure.

Estimating ecosystem service provisioning
I used two sources of data to estimate the magnitude of ecosystem service provisioning from six
types of land-use: interviews with local resource users and analysis of vegetation plots on
community lands. The six land-use types included in the analysis were: forest, swidden rice,
swidden fallow, paddy rice, pasture, and agroforest.

I used semi-structured interviews to gather data about land-use types and ecosystem services in
the three communities, over twelve non-consecutive months (June 2008-May 2011). My research
assistant, Claudin Zara, a local, conducted all interviews in the local Malagasy dialect
(Betsimisaraka avaratra), while I listened and asked follow-up, clarifying questions. Using a
snowball sampling approach, we conducted a total of 189 semi-structured interviews with heads
of households. The majority of primary interview respondents were male (n=104), while 58 were
with females, and 26 interviews were conducted with male and female heads of household
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together. The interviews covered a range of topics relating to land use, household access to land,
and benefits from land uses. In addition, we conducted three participatory mapping exercises in
each of the three communities, and collected qualitative data via participant observation.
Informal interviews with community leaders were also key sources of qualitative data, including
the uses of different tree species (n=16). We used the opportunity of returning preliminary
research results to research participants to query key informants about their interpretation of our
results.

My research team and I conducted vegetation surveys for four of the six main land-use types
used by local communities (forest, agroforest, swidden fallow, and pasture). We measured all
stems greater than 5 cm diameter at breast height in 50-meter-diameter plots. We identified
sampled stems to ethnospecies.38 Ethnopecies were identified to genus when possible, using
species lists from previous research in the region (provided by WCS) as well as reference to
Generic Tree Flora of Madagascar (Schatz 2001). Vegetation plots were not carried out in rice
paddies or in swidden rice plots in order to prevent damage to crops while collecting data and
also because these land-use types are treeless.

38

“Ethnospecies” is a commonly used term within the discipline of ethnobiology (Etkin et al. 2011). It
refers to the units within a folk taxonomy of a people. Not all folk taxa are equivalent to scientifically
described species: one scientific species may have different names within a folk taxonomy; it is also
possible that multiple species, as recognized by botanists, may be grouped together in one ethnospecies
by local people. We relied on landholders for plant identification, so we maintained their folk taxonomy.
When an unknown tree was encountered, we took samples back to the village and sought out reputed
experts for their help with identification. Most landholders could easily identify the vast majority of trees
on their lands, even in forests. From the 113 plots my team implemented, 18,313 stems were measured
and only 6 stems could not be identified.
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I used a stratified convenience sample to select which landholder’s land to visit. I set a target of
ten plots of each of the four land-use types per community, and excluded adjacent plots of the
same land-use type. Since landholder permission was required to access lands, it was not
possible to implement a spatially randomized sample. A total of 113 vegetation plots were
sampled, including 30 in agroforests, 26 in fallows, 30 in pastures, and 27 in forests. My team
and I also collected data on neighboring land-uses, vegetation density at different strata, and land
use and ownership history.

I categorized ecosystem services by a modified version of the Millennium Ecosystem
Assessment’s four main categories – supporting, regulating, provisioning and cultural services
(Millenium Ecosystem Assessment 2005). One modification centered on distinguishing
provisioning services into two types: those that are collected versus cultivated in order to more
clearly reflect Makira residents’ forest-dependent lifestyle. The other modification relates to the
category “cultural services”: I have renamed this category “non-material services,” because I
find it to be a clearer descriptor, as all ecosystem services sustain cultures. For instance, the use
of plants in traditional ceremonies is an example of a service that I have categorized as a
collected provisioning service. This is clearly a cultural service, but should be differentiated from
a non-consumptive use, such as leisure, which I have categorized as “non-material” (Table 3.1).

I estimated ecosystem services from each land-use type. I then normalized the data, with 100%
corresponding to the highest possible delivery of that service (see Table 3.1 for a summary of
how each ecosystem service category was estimated; see Table 3.2 for average values of
ecosystem service delivery for each land use type). In order to calculate the specific values of the
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collected and grown provisioning ecosystem services, I compiled a list, based on both interviews
and participant observation, of how community members used the plants sampled in the
vegetation plots. I used this list to code the data from the vegetation plots to produce a
normalized index of potential ecosystem service provisioning for each plot for the collected and
grown provisioning categories. For the supporting service (i.e., biodiversity), I averaged the
value of observed tree species richness, percentage occupancy, and the estimated species
richness, calculated using the vegan package for R (Oksanen et al. 2011). For the regulating
service (i.e., carbon storage), I used allometric equations derived from another tropical forest
(Segura & Kanninen 2005) together with the basal area information from plots to estimate the
amount of average aboveground carbon stored in each land use type.

For paddy rice and swidden rice, the two land use types in which we did not carry out vegetation
plots, I set regulating, supporting, and collected provisioning services to 0.1%. One exception to
this rule was the specific collected provisioning service of materials for weaving baskets, mats,
and bags. In the Makira region, community members collect a reed that grows in rice paddies,
locally called horefo (Eleocharis spp.), for making drying mats. I therefore set the value for the
collected provisioning of this ecosystem service at comparable value to that of the other land-use
types. To estimate rice yields, I used yield data from both paddies and swidden fields from the
Andapa region to the north of Makira (Laney 1999). To estimate non-material services, I used
interview data to score non-material services, such as leisure, on a scale from 0-100% for all six
land-use types included here, with 100% corresponding to the highest delivery of that service.
For instance, interview respondents described how they enjoyed walking in the forest to escape
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the heat of the day, or that they had Easter picnics in their agroforests, but reported never using
swiddens or swidden fallows for leisure.

I used a variety of sources of data to estimate the different services included in the study. When
more than one specific service was used to estimate the magnitude of a category of service, I
averaged across the different services. For instance, the collected provisioning service parameter
was the average of the more specific services of firewood, house construction, specialized
construction, food from trees, ceremonial use, baskets and mats, and cash from trees. Similarly,
the non-material services parameter for each land use type was estimated by averaging the scores
for leisure and for status derived from interview data.

In order to evaluate the variability within the data, I resampled the plot-level estimation of
ecosystem service delivery, performing 1000 bootstrap simulations (with replacement) for the
four ecosystem service categories derived from the vegetation plot data. Each simulation took a
random sample of the plot data, by land use type. So, for the forest plots, I took 1000
simulations, or 1000 samples, with replacement, from the 27 forest plots. All analyses were
conducted using R version 2.14.0 (R Development Core Team 2011).

Land-use scenarios
I developed four land-use scenarios in order to explore the trade-offs in terms of conservation
objectives with respect to ecosystem-services provisioning and land-use at the landscape level.
The four scenarios vary in the relative cover of the six land-use types (Figure 3.2). The first
scenario, Makira Today (MT), reflects the current land cover composition of the eastern
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subregion of Makira, with a high level of forest cover and a minority of land devoted to a
diversity of agricultural land-use types. I used the land cover database referenced above (Harper
et al. 2007), updated with recent estimates of deforestation (Virgilio et al. 2010) to establish the
level of forest cover for this scenario (70%). The second scenario, WCS policy (WP), represents
the general impetus of conservation policy in the Makira Natural Park, which puts a high value
on restoring forests, phasing out swidden agriculture, increasing the amount of paddy rice around
Makira, supporting existing agroforestry, and discounting pasture. I analyzed the digital
elevation model to estimate the maximum amount of land appropriate for paddy rice
development, using percent slope as the limiting factor. Only 15% of the landscape in the eastern
subregion has a gradient of less than 8%, so paddy rice cover was capped at 15% to reflect this
fact.

The third scenario, Business as Usual (BAU), corresponds to the reality in other parts of eastern
Madagascar that have already experienced a higher degree of deforestation. I used a space-fortime substitution to develop this scenario: I used forest cover data from a study in Soanierana
Ivongo, roughly 160 km to the south of Makira on Madagascar’s east coast (Eckert et al. 2011).
This scenario represents a potential future for Makira if no conservation policy were
implemented; only 20% of that landscape is forested. The final scenario, Alternative Policy (AP),
was developed to represent a recommended set of policies for the Makira Natural Park, which I
will examine in more detail in the discussion.
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Landscape-level estimation of ecosystem services
I estimated the levels of ecosystem services delivered at the landscape level in each of the
scenarios, by multiplying the normalized ecosystem service values for each land-use by the
corresponding percentages of that land-use type in each scenario. I repeated these calculations
for each of the 1000 bootstrap simulations in order to understand how the variation at the level of
the land-use type affected the landscape-level scenarios.

RESULTS
Vegetation plot results and ecosystem services by land-use
Over the 113 plots, 585 ethnospecies of trees were identified. Tree species richness was highest
for forest plots, with a total of 434 species observed over the 27 forest plots, with an average of
73 species per plot. The average species richness for agroforests was 33 species, with a total of
267 species observed over the 30 agroforest plots. For fallows, the average number of species
observed was 20 and the total number of species observed over the 26 plots was 182. Finally, for
pastures, we observed on average 30 species and the total number of species observed over the
30 pasture plots was 132. Basal area was also very different between land use types. Forest plots
had, on average, a total basal area per hectare of 54.7 m2, while agroforests on average had only
13.2 m2. Fallows had on average 9.1 m2, and pastures 4.4 m2.

The most common tree species observed in forests were mandravokina (Anthostema
madagascariensis, 641 stems), hazignina (Symphonia spp., 600 stems), and fanjagna (Cyathea
decrescens, 438 stems). For agroforests, coffee (kafe, Coffea spp., 503 stems), matavihely (449
stems), and a banana variety (Fontsy bitavia, Musa spp., 363 stems) were the most commonly
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observed species. In fallows, the most commonly observed species were harongana (Harunga
madagascariensis, 349 stems), angezoko (Trema spp., 279 stems), and albizia (Albizia spp., 173
stems). The most commonly observed species in pastures were cloves (jirofo, Syzygium
aromaticum, 134 stems), a variety of bamboo (volo maitso, Poaceae family, 101 stems), and
fotatra (Barringtonia spp, 63 stems).

Ecosystem services varied significantly between land-use types (analysis of variance, p < 0.0001,
Figure 3.3). Supporting, regulating, and collected provisioning services show particularly high
values from the land-use types with more tree cover (i.e., forest, agroforest, and fallow). Nonmaterial services were highest from forest, pasture and paddy. The grown provisioning services
are highest from paddy rice. Forests provide the highest levels for four out of five ecosystem
services categories. Agroforests are never the best provider of any one ecosystem-service
category but this land-use type has consistently moderate levels of ecosystem service
provisioning.

Land-use Scenarios
I used the land cover dataset for 2005, updated with an estimated 0.76% annual deforestation
rate, to estimate 70% forest cover for 2011 for the Makira Today (MT) scenario. I used my own
observations to divide up the remaining 30% between the five more-intensively-managed landuse types. The WCS policy (WP) scenario has a slightly larger percentage of forest (75%), three
times the paddy rice (15%) as does MT twice the amount of agroforestry and no swidden, fallow,
or pasture at all. The Business as Usual scenario (BAU) has the maximum of 15% of paddy rice.
In the study from Soanierana Ivongo, only 20% of the landscape was forested, so I set the forest
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level in BAU equal to 20%. BAU has twice the amount of pasture (10%), an equal amount of
agroforests, and more than three times the amount of swidden and fallows (25%) as MT. I chose
to set the swidden and fallow land-uses at a higher proportion of the land-uses in relation to the
other agricultural land-uses in BAU, a reflection of their relatively lower yields. The Alternative
policy scenario (AP) maintains the current forest cover (70%) but doubles the extent of paddy
rice (to 10%) and increases the percentage of agroforestry while decreasing but not eliminating
pasture and fallow. I designed the AP scenario to be an alternative to the WCS policies – one that
relies on the full diversity of land-use types in the Makira region, maintains existing forest cover,
and works to maximize those land-use types that most contribute to the delivery of ecosystem
services that contribute to the Park’s socio-economic development objectives.

The delivery of ecosystem services is significantly different between the four scenarios for all
four ecosystem-service categories for which I performed bootstrap simulations (analysis of
variance, p < 0.0001, Figure 3.4). The BAU scenario has the highest levels of grown
provisioning ecosystem services but, predictably, is significantly lower in terms of the other four
categories of ecosystem services. The WP scenario provides the highest levels of each of the
ecosystem service categories except for the grown provisioning category (its grown provisioning
services are 71% that of BAU’s). Surprisingly, WP and MT differ by only a small margin for all
but the grown provision service category. MT has service delivery of 85–90% of WP for
supporting, regulating, collected provisioning, and non-material services. The grown
provisioning services for MT are 57% of that of the WP scenario. The AP scenario delivers
comparable levels of all ecosystem services to the WP scenario – upwards of 90% of the
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supporting, regulating, collected provisioning, and non-material services, and 83% of the grown
provisioning services.

DISCUSSION
General patterns can be discerned relating specific categories of land-uses to levels of ecosystem
service categories. Forests exhibit a strong trade-off between high levels of regulating and
supporting ecosystem services but no grown provisioning services. Land-use types with higher
tree cover show a positive relationship with regulating and supporting ecosystem service
categories. On the other hand, the category of non-material services does not show a trade-off
related to tree cover; both intensively managed, largely treeless land-uses (paddies and pastures)
and relatively unmanaged land-uses (forests) provide relatively higher non-material services.
Agroforests delivered moderate levels of ecosystem services in all the categories, in keeping with
other studies that have pointed to the importance of agroforests for meeting both conservation
and development objectives as parts of multi-functional landscapes (Steffan-Dewenter et al.
2007; Dewi et al. 2013).

Beyond trade-offs between ecosystem service categories at the level of individual land-use, this
study evaluates the trade-offs in ecosystem service delivery under different landscape-level
scenarios. Between the four land-use scenarios, there is a strong trade-off between grown
provisioning services and the other four categories of services, in keeping with other studies that
have found a trade-off between provisioning and regulating services (Bennett et al. 2009). The
BAU has the highest levels of grown provisioning services but lowest levels of the other four
categories of services, while the other three land-use scenarios deliver higher levels of
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supporting, regulating, collected provisioning, and non-material services and lower levels of
grown provisioning services (Figure 3.5). The large difference in the forest cover between the
BAU scenario and the other three scenarios can mainly explain these trade-offs.

The ecosystem services framework helps to clarify tradeoffs between different objectives in the
context of a multi-objective conservation project like Makira Natural Park. From the point of
view of carbon storage/sequestration and biodiversity conservation alone, as represented by the
supporting and regulating services in this model, the maximization of the surface area under
forest is the most important, due to the higher levels of carbon and biodiversity that are harbored
in forests. Given Makira’s third objective relating to the well-being of community members,
however, the other categories of ecosystem services (i.e., collected provisioning, grown
provisioning and non-material services) must also be taken into account, making a mix of landuses, including forests, more beneficial than the forest alone. Similarly, if the objective to
support the well-being of community members is considered on its own, the importance of rice
paddies, swidden, and pasture come to the fore. However, maximizing land-use types most
connected to grown provisioning services, as in the BAU scenario, entails a significant trade-off
in other services also important to human well-being (i.e., collected provisioning services and
non-material services). BAU also has the lowest levels of regulating and supporting services,
important to meeting biodiversity conservation and climate mitigation objectives of Makira
Natural Park. When considering the three objectives at the same time, the WP scenario has merit
over the BAU, MT and AP scenarios since it delivers a higher level of all ecosystem service
categories, both those most important to biodiversity conservation and carbon
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storage/sequestration and the ones most directly tied to human well-being (i.e., collected
provisioning, grown provisioning, and non-material services).

On a purely quantitative level, the analysis indicates that the WP scenario contributes the most to
the multiple objectives of the Makira Natural Park. An alternative conclusion, however, emerges
upon consideration of the social context. There is no question that increasing the coverage of rice
paddies to the greatest possible extent would be beneficial to community members in the Makira
Region and would also be largely compatible with the Park’s other objectives of biodiversity
conservation and carbon sequestration. WP, however, has low feasibility in the periphery of the
Makira Natural Park, the reasons for which I will detail next.

First, eliminating pasture would be impossible while also expanding paddy rice agriculture due
to the importance of cattle for readying rice paddies for planting. Second, access to land that is
suitable to be converted to paddy rice is not evenly distributed among residents (nor between
communities). Many community members only have access to inherited rice fields on a
rotational basis, with the average respondent in this study sharing a paddy with five or six other
households, meaning that they have to wait 5-6 years in between their turns at using the rice
paddy. For the other years they must obtain access to a paddy in some other way (i.e., by renting
or sharecropping) or they must practice swidden in order to meet subsistence needs. Very few
households grow enough rice from their paddies so that they are able to feed their family for the
whole year. On average, households reported being able to eat rice for nine out of the twelve
months of the year. Most households supplement their paddy rice with swidden rice as the two
activities are complementary from a seasonal standpoint. Thus, people with insecure,
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insufficient, or no access to paddy rice fields are particularly harmed by the existing restrictions
on swidden rice cultivation and a conservation policy that focuses on completely phasing out
swidden cultivation would be unduly harsh. Finally, another challenge to expanding the extent of
paddy agriculture would be the creation of institutions to manage water rights, as new terraced
paddies would inevitably be upstream from existing paddies. There is no existing tradition of
managing irrigated water rights in the communities where I did my research. Indeed, many
paddy rice farmers do not rely on irrigation at all – their paddies are rain-fed in the rainy season.
So, significant effort would have to be expended in order to organize community members to
manage irrigation water.

Given these constraints on the realization of the WP scenario, I designed the AP scenario in
order to meet the Makira Natural Park’s multiple objectives while improving feasibility over the
WP scenario. While the levels of grown provisioning services are still less than the WP scenario,
at 83% of the WP scenario levels, the other categories of services have high levels (upwards of
90% of WP levels). Thus, in order to avoid trade-offs between social and biodiversity
conservation goals, WCS Makira conservation policy might consider supporting the
enhancement of existing land-uses rather than abandonment of any one of these diverse land-use
types, as reflected in the AP scenario. This is not to say that WCS should abandon working to
change land-use practices in the region in order to achieve the Park’s multiple goals. On the
contrary – given the rapidly increasing population and the institutional barriers to paddy
expansion, swidden agriculture would likely expand at the expense of forest cover on both
community lands and into the core of Makira Natural Park. Policies that protect forests and work
to introduce more productive agricultural strategies in the region can sustain future delivery of all
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valued ecosystem services in the region, so that more people can be sustained, with better food
security, by the same amount of land. The discovery and adoption of higher-yielding techniques
for both swidden and paddy rice land-use types may be able to reduce the trade-offs shown in
Figure 3.5; higher yields from swidden and paddy rice may be able to raise the grown
provisioning services delivered by the AP scenario to levels more comparable to the BAU
scenario under current yield conditions. WCS might be better able to meet its stated objectives
with a series of policies that promoted intensifying and improving swidden agriculture as well as
paddy agriculture.

Before addressing the limitations of this study in particular, I would like to offer a general caveat
about the indiscriminant use of an ecosystem services approach. Inevitably, an accounting of
ecosystem services simplifies and flattens the rich and multi-faceted relationship between people
and their surroundings (Wegner & Pascual 2011). The point of the exercise is to make visible
and commensurable that which is usually implicit and apprehended in fundamentally different
ways (Norgaard 2010). By putting all of the service categories in the same graph, it implies that
they are equally important – but of course every actor with an interest in the Makira region
would likely rank these categories in a different way. Similarly, within categories, different types
of services were compiled together in a way that rendered them equally important for the final
estimation of the service delivery for a given category. For example, in the collected
provisioning category, the services of firewood and specialized construction equally contributed
to the estimation of the category as a whole. One person might argue that firewood is more
important and should be ranked more highly than specialized construction since community
members use firewood every day but specialized construction is a niche. Another might argue
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that the identity of Makira residents is defined by their mode of transport – their wooden dugout
canoes (lakana), so the specialized construction service is fundamental to their way of life and
therefore should be more highly ranked. Finally, there are many services that were left out of
these estimations due to lack of appropriate data.

Here I have used an ecosystem service approach in conjunction with qualitative knowledge of
the social context to evaluate conservation policy. Because it is only a simplified representation
of a complex reality, it is important to use ecosystem services as one of a suite, rather than the
only tool for making management decisions, and to critically evaluate the results of an
assessment of ecosystem services against other sources of data. For managers and policymakers,
the ecosystem services approach can elucidate the connections between objectives, policy and
practice. For those with a longer history in a place, using the ecosystems services approach can
help to frame known entities in new ways.

I deliberately chose not to translate ecosystem services into monetary values in this study for a
few reasons. First, extensive critique in the literature outlines how the commodification of nature
and markets for ecosystem services can perpetuate an unsustainable economic system that
disproportionately favors rich nations and the rich within nations (McAfee 1999; Norgaard 2010;
Brockington & Duffy 2010; McAfee & Shapiro 2010; MacDonald & Corson 2012). Second, in a
place like Makira, where cash incomes are so low39 and the vast majority of community
members farm mainly to meet their own subsistence needs, translating ecosystem services into

39

Annual household income in communities surrounding Makira was reported as $153.33 in (Golden et
al. 2011).
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monetary values does not make a lot of sense – at least at the regional level. At the national level,
however, where budgets are strapped since the cancelling of the majority of foreign aid
following the 2009 political crisis, translating carbon sequestration services into monetary values
might be a way to garner support for the conservation project (for a similar analysis, see Kremen
2000).

I acknowledge several limitations to this study. Our estimates of regulating services include
aboveground carbon storage but not belowground carbon. The methodology employed in this
study for the vegetation plots aimed to measure both structure and composition of these different
land-use types and so sacrificed some rigor for flexibility. Second, the estimation of biodiversity
from tree species alone is incomplete. Many studies have found that diversity of one taxon does
not necessarily follow the same spatial trends as the diversity of another taxon (Howard et al.
1998; Cushman et al. 2010). Issues of bias introduced due to the non-randomized sampling
technique were partially addressed by bootstrapping. Another limitation was that the scenarios
were constructed using presumed trajectories rather than constructing a model of regional landuse change. Finally, yield data was used from another part of Madagascar (albeit from a region
near the study region), and the study would have benefited from local yield data in order to get a
better understanding of local variability. Despite these limitations, I have been able to show the
implications of adopting different conservation policies in the Makira Natural Park through the
use of an ecosystem service approach.

Conservation projects face complex challenges, and holistic tools that help to clarify trade-offs
and synergies like the ecosystems services framework used here are needed (Sterling et al. 2010).
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Here I demonstrate potential trade-offs between project objectives when favoring certain landuses over others in conservation policy. Conservation policy in Makira Natural Park that
supports and enhances a diversity of land uses will more feasibly meet its objectives of
biodiversity conservation, carbon storage and sequestration, and community member well-being.
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TABLES AND FIGURES
Table 3.1
Variables used in the estimation of ecosystem service provisioning by land use and the source of
their data.
SERVICE

DATA DESCRIPTION

SUPPORTING SERVICES
Biodiversity

(Observed species richness + Occupancy data +
Estimated Chao SR)/3; treeless land-use types
assigned a "0.001”

REGULATING SERVICES
Carbon storage

Estimation of above ground biomass using sampled
stems' DBH and allometric equations; treeless
systems assigned a "0.001"

PROVISIONING SERVICES (COLLECTED)
Firewood
No. of stems observed that are used for firewood
No. of stems observed that are used in housing
House construction
construction
No. of stems observed that are used in construction
Specialized construction
of canoes, furniture, musical instruments
Collected food from trees
No. of naturally occurring stems that provide food
Ceremonial
Baskets and mats

No. of observed stems used in traditional ceremonies
No. of observed stems used in weaving baskets,
bags, and mats; for paddy rice, estimated based on
interview data and observation

Cash from trees

No. of naturally occurring stems that are sold

PROVISIONING SERVICES (GROWN)
Food from trees
No. of observed planted stems for food
Set at 0 for Forest, Fallow, and Pasture; Normalized
yield data from Laney 1999 used for paddy rice and
swidden rice; for agroforestry, estimated based on
Food from understory
interview data and observation
(No. of of stems that are cash crops + No. of stems
Cash index
observed with vanilla)/2
NON-MATERIAL SERVICES
Leisure (e.g., strolling, enjoying the cool from interview data, scored as 0%, 25%, 50%, 75%,
breezes, meditating)
or 100% provisioning
from interview data, scored as 0%, 25%, 50%, 75%,
Social status
or 100% provisioning
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Figure 3.1
A map of Makira Natural Park and surrounding communities. The three study communities are
outlined in red. For the eastern sub-region, level of forest cover in 2005 is shown in the shading
of green. Boundary data for the communities and Makira Natural Park provided by the Wildlife
Conservation Society.

133
Figure 3.2
The three scenarios: Makira today, WCS policy, Business-as-usual, and Alternative policy. The
percentage cover of different land-use types varies between the three scenarios.
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Figure 3.3
Ecosystem service provisioning by ecosystem service category across the six land-use types.
Although all the ecosystem services are presented side-by-side, they are neither commensurable
nor equally valuable (not to community member nor to conservation practitioners in the region).
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Table 3.2
Average values for each land use type of the normalized index of potential ecosystem service
provisioning for each ecosystem service category.
Land use type

supporting

regulating

collected

grown

non-material

Forest

0.880

0.724

0.803

0.000

1.000

Agroforest

0.414

0.193

0.228

0.834

0.600

Pasture

0.165

0.050

0.047

0.057

0.800

Fallow

0.233

0.095

0.177

0.144

0.400

Paddy

0.001

0.002

0.017

0.410

0.800

Swidden

0.001

0.002

0.000

0.163

0.000
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Figure 3.4
Ecosystem service category delivery under the four land-use scenarios.
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Figure 3.5
Trade-offs between grown provisioning services and supporting, regulating, collected
provisioning, and non-material services.

138
CHAPTER 5
BEYOND UTILITARIAN VALUES OF LAND USE IN BIODIVERSITY CONSERVATION:
A CASE STUDY FROM NORTHEASTERN MADAGASCAR

Intended publication outlet (pending revisions): Conservation Biology or Oryx

INTRODUCTION
Conservation biology has been called a “value-laden science,” but the normative assumptions
that underlie conservation project design often go unexamined (Robinson 2011; Miller et al.
2011). This can be problematic given the fact that many conservation projects have multiple and
potentially conflicting objectives, and the values held by institutions and individuals (as well as
practical considerations) can determine which objectives are focused on and which are
overlooked. In addition, conservation initiatives working with local communities are
implemented in diverse social contexts, so there is a possibility that the values undergirding
conservation project design will be distinct from those held by locals. While value differences do
not necessarily translate to conflict, a failure to acknowledge and explore value differences will
likely cause conflict in conservation projects (Chan 2008).

Values also underlie the models of conservation policy. For instance, conservation policy that
works with local communities – in or surrounding protected areas – frequently relies on an
orthodox economic model of human motivation (Spash 2008) to advance conservation objectives
(Infield 2001; van der Ploeg et al. 2011). The orthodox economic model of human motivation
views individuals as solely motivated by their self-interest (Spash 2008). In the context of
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biodiversity conservation, self-interest with respect to the natural world implies narrowly
utilitarian values of nature: people value nature only in so far as it provides them benefits. For
conservation interventions based on this orthodox economic model to work best, these utilitarian
values must predominate for community members as well. I evaluate this premise by exploring
the values that people hold in the context of a conservation organization’s Reducing
Deforestation and Forest Degradation (REDD) project near a protected area in northeastern
Madagascar. I find that the values that local people attribute to land uses cannot be easily
reconciled with the orthodox economic models underlying the REDD project. Due to this unmet
assumption, there is a strong possibility that the project will fail to achieve its stated objectives
using the current strategy.

ECONOMIC MODELS IN CONSERVATION PROJECTS: ICDPS AND REDD
Integrated conservation and development projects (ICDPs) were one of the earliest attempts by
conservation organizations to address social development objectives at the same time as
biodiversity conservation objectives. While few conservation organizations today call their
projects “ICDPs,” the model underlying contemporary projects (including REDD projects like
the one that is the subject of this paper) endures: these models understand locals’ resource use as
substitutable (e.g., unsustainable natural resource use can be substituted with sustainable
alternatives) because narrowly utilitarian values are assumed to predominate. I now provide
some background on the history of ICDPs, the literature exploring their performance, and the
continuity between ICDPs and today’s REDD projects. Tracing the intellectual antecedents of
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conservation policy is worthwhile exercise in order to benefit from the lessons already learned –
and to reduce the risk of repeating the same mistakes as previous projects.

The rationale and history of ICDPs
In the period of the 1980s to mid-1990s, through documents such as the Brundtland report
(Brundtland Commission 1987), the concept of sustainable development was embraced by the
conservation community as a way to reconcile biodiversity conservation with the well-being of
human populations that lived near areas targeted for conservation (Roe 2008; Miller et al. 2011).
The truism that people relied on their natural environment for their livelihoods meant that
conservation projects had to address local resource use from both a pragmatic and an ethical
standpoint. If conservation projects wanted to maintain the biodiversity of an area, local resource
use might affect that outcome, so enlisting the cooperation of local resource users to reduce
pressures on targeted resources made sense from a pragmatic point of view. If conservation
projects imposed restrictions on local resource use, then from a social justice standpoint, local
resource users were entitled to some kind of compensation. ICDPs proliferated in response to the
emergence and adoption of sustainable development (McShane & Wells 2004). From the point
of view of biodiversity conservation, ICDPs were designed to conserve biodiversity through the
reduction of unsustainable resource use in and near protected areas by providing local people
with sustainable economic alternatives (McShane & Wells 2004; Brandon & Wells 2009).
ICDPs offered “win-win” opportunities – benefits for local people while conserving biodiversity.
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ICDPs relied on a set of linked assumptions: 1) local people’s resource use was a threat to
biodiversity40; 2) the poverty of people living near biodiverse areas compelled them to use the
area’s natural resources unsustainably, placing short-term material needs before long-term
sustainability; and 3) the orthodox economic model of human motivation, which states that
people maximize their own self interest, could describe how local people choose to use natural
resources. Thus, ICDPs intended to shift local resource use by changing benefits related to that
use. ICDP planners assumed that if community members received perceivable and sufficient
benefit from these natural resources, then they would cease to threaten the area’s biodiversity
(West 2006). These assumptions also underlie many interventions of contemporary conservation
projects that work with local community members (including the project that is the subject of
this paper).

The specific agendas implemented by ICDPs varied in their form and in their objectives –
whether ICDPs aimed to “do no harm” to local livelihoods, or whether they aimed to improve
them. For instance, some projects put in place interventions that were easily recognized as rural
development assistance, but had less clear ties to natural resource use. An example of this kind of
work would be the construction of a school or supplying a medical clinic. Other types of
interventions worked to find a benefit for local people from the sustainable use of local products,
for example, finding a market for locally made handicrafts. A third type of intervention focused
on developing economic opportunities from non-consumptive uses of the environment, with
ecotourism as an iconic example.

40

The characterization of local use as a threat is sometimes empirically proven during or prior to the
establishment of a conservation project, but sometimes it is simply assumed.
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Problems with ICDPs
In many instances, however, ICDPs failed to meet their stated conservation and development
goals (Campbell et al. 2010). Scholars and practitioners from diverse fields, such as
Anthropology, Geography, Political Science, Economics, and Conservation Biology, have
identified multiple explanations for why these projects did not work as expected – lessons both
specific to individual projects, and with broader implications. I categorize these analyses into
three broad groups: 1) technical, policy-oriented analyses; 2) research that questioned underlying
assumptions of ICDPs relating to resource use and biodiversity conservation; 3) explanations that
uncovered cultural reasons for ICDP failures. Scholarship within each of these groups was
typically produced by distinct disciplines, where political scientists, economists, and
practitioners contributed to the first group, conservation biologists and political ecologists
contributed to the second, and anthropologists contributed to the third.

Authors that analyzed ICDPs from a technical and policy-oriented perspective worked to identify
factors in the design of ICDPs that led to failures, rather than critiquing the overarching premise
of linking conservation with development. For example, ICDPs did not adequately attend to the
social complexity of the communities where they were implemented, which led to unanticipated
consequences, such as causing conflict within communities due to unequal benefits distribution
(Agrawal & Gibson 1999; Klein et al. 2007). ICDPs employed inappropriate incentive structures
– not realizing that new economic alternatives might supplement rather than supplant previous
resource use (Ferraro & Kiss 2002). The link between conservation outcomes and economic
incentives were also shown to be too weak (Winkler 2011). Finally, finding or developing
markets for environmentally sustainable products that deliver significant benefits to local
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communities was difficult and when they did become successful, these initiatives sometimes
ended up being victims of their own success. For example, if too successful, the production of
marketable products from local natural resources sometimes led to unsustainable resource use; in
other cases, too much success garnered the attention of powerful external actors who co-opted
the business opportunity for themselves (Dove 2009). Scholars also highlighted the challenge of
aligning the scale of managing institutions with the spatial scale, complexity, and temporal cycle
of the resources managed, along with the derived benefits.

Another group of researchers questioned the assumptions of the ICDP model as it relates to
resource use and biodiversity conservation. First, scholars argued that local resource use should
not be categorically understood as having a negative effect on biodiversity. Rather, local
resource use is often productive of an area’s biodiversity, and therefore should not be considered
a threat (Fairhead & Leach 1995; Robson & Berkes 2011). For example, in East Africa, Fairhead
and Leach (1995) found that forest islands, which government agents had considered forest
remnants were actually protected and enhanced by local practices. In addition, local resource use
was not the greatest threat to the biodiversity of a particular place in many instances. Instead,
broader threats relating to markets and policy were more detrimental but were outside of the
sphere of influence of conservation organizations, and certainly outside the purview of a single
conservation project (Sterling personal communication).

Finally, if ICDPs were to succeed at producing economic benefits for local communities from
local natural resources (wild meat, in the case of some southern African ICDPs), there was the
risk that a bad year for wildlife (i.e., a drought year) might also be a year in which local

144
communities would need the subsidy from wildlife more than ever due to reduced crop yields
and loss of domesticated animals. Thus, the premise that an ICDP may be able to provide a
steady stream of benefits from wild resources to local populations may be unwarranted in a
region with highly variable climate, such as southern Africa (Barrett & Arcese 1995).

The third group of explanations comes from scholars exploring the role of culture in ICDP
failures. Anthropologists have consistently shown that local communities interact with and
conceptualize their surroundings in ways that are not easily apprehended by external actors
(Peters 1998; West 2005). Often, ICDPs employed an inappropriate model for how people make
decisions concerning the use of the environment, one that did not take into account the widely
varying worldviews that shape local residents’ relationship with their surroundings (Ingold 2000;
West 2006). ICDPs relied upon a cost-benefit formulation to describe human-nature relations,
bringing in certain assumptions about the relationship between society and the environment and
the role of the individual within society. Two main assumptions of this formulation are that 1)
individuals are profit-maximizers and 2) society is separate from nature.

The sustainable development paradigm (and therefore, by extension, ICDPs) has also been
criticized for promoting a narrow set of aspirations for people in the developing world – i.e., a
G8 lifestyle (Sachs 1993). While proponents of sustainable development argue that reconciling
conservation and development is possible, these critics are skeptical of its feasibility and are
wary of the effect of the mainstreaming of sustainable development on environmentalism.
Development, these researchers argue, is a project of fundamentally transforming
“underdeveloped” nations’ cultures to make them more closely resemble those of the global
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North – to achieve the higher standard of living promised by development, these nations must
adopt Northern values. Environmentalism, however, before it was conflated with development
through sustainable development, worked to find new models for culture to find ways for people
to live more within the ecological limits of the earth (Sachs 1993). Indeed, authors have argued
that a radical transformation of our society, particularly with regard to unconstrained
individualism and consumerism, is needed to be able to change the trajectory of biodiversity loss
(Sarkar 2005, 17). ICDPs then, could not be understood as ‘purely economic’ projects but ones
that worked to change people’s culture while changing their resource use.

Conservation interventions such as ICDPs assume that the aspect of local people’s resource use
that can be understood as narrowly utilitarian can be differentially affected from the other parts
of local people’s interactions with their environment. So even if local resource use is tied into
cosmology and kin relations as one inextricable whole, the part of local resource use that is
impinging on conservation objectives can be abstracted and changed without affecting the rest.
Local resource use, however, cannot be so separated from the social context that produces it –
instrumental and symbolic values are intertwined (MacDonald 2004; Sullivan 2006). For
example, villagers near a logging concession complained about the reduced numbers of animals
they encountered in their surroundings – not only because of reduced access to wild meat, but
also because of the important role that these animals played in local ritual practices and stories
(Hardin & Remis 2006).
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Continuities between ICDPs and REDD projects
Mainstream conservation moved away from explicitly invoking ICDPs for the abovementioned
lack of demonstrated success as well as for several other reasons (Wilshusen et al. 2002; Roe
2008). Some researchers and practitioners within biodiversity conservation charged that ICDPs’
focus on poverty alleviation was sidelining the principle objective of biodiversity conservation
and that, anyway, conservation organizations were not the best placed to deliver development
assistance (Oates 1999; Terborgh 2000; Sanderson & Redford 2003). In addition, at the end of
the 1990s, funding agencies changed their strategy from supporting projects to providing direct
aid to government budgets, which significantly reduced the amount of funding available to fund
ICDPs (Roe 2008). Conservation organizations, however, continue to work with people living
near protected areas. While conservation projects that work with people are not necessarily
called ICDPs, many implement the same types of interventions as detailed above (Brandon &
Wells 2009; Blom et al. 2010). The model for understanding local people’s resource use
continues to be narrowly utilitarian and not necessarily appropriate to the local context. These
conservation interventions with people risk repeating the same mistakes that made ICDPs of the
1990s fail.

Projects that work to reduce carbon emissions from deforestation and forest degradation (REDD)
have risen in prominence since the early 2000s and are a good example of this continuity in the
way that conservation projects engage with local people (Brandon & Wells 2009; Blom et al.
2010). While as of the time of this writing (2012), REDD has not yet been integrated into an
international agreement to combat climate change, it has been adopted as a sustainable
development strategy by development aid agencies (Center for International Forestry Research
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2012). As deforestation and other land use changes account for about 18% of global carbon
emissions, avoiding deforestation is considered a cost-effective strategy for mitigating climate
change that can also provide synergies with poverty reduction and biodiversity conservation41
(Center for International Forestry Research 2008; Agrawal et al. 2011). By providing financial
incentives to maintain standing forests, the framers of REDD intend to counteract what they
define as status quo drivers of deforestation. REDD projects near protected areas aim to
compensate local people (either in the form of development projects or in cash payments) for the
reduction in forest-based natural resource use that a protected area and REDD project requires.
The assumption here, that the loss of access to natural resources is commensurable with the
benefits that a REDD project can provide, reduces local resource use to a cost-benefit calculus.
The risk is that these benefits will not be effective at reducing threats to biodiversity (i.e., local
resource use) because local people do not conceive of their resource use in economic or narrowly
utilitarian ways. In fact, the way local people conceive of their interactions with the natural
environment may be completely incompatible with the notion of natural resource use, which
implies a separation between society and natural resources, as discussed above. In addition,
extra-local drivers of deforestation (e.g., large-scale resource extraction) may be impervious to
the kinds of economic incentives that a REDD project can provide.

41

The underlying premise of REDD has come under criticism for creating a mechanism that enables a
maintenance of the status quo – polluters in the developed world can buy carbon credits from avoided
deforestation and do not have to fundamentally change the way that they do business with respect to
carbon emissions (Griffiths 2008; Hirsch et al. 2011). Indigenous and campesino (peasant) rights groups,
as well as scholars, have raised concerns that REDD projects do not pay adequate attention to land rights
and free, prior, and informed consent (Global Forest Coalition 2009; Phelps et al. 2010). Certification
bodies like the Climate, Community and Biodiversity Alliance (CCBA) are working to set standards to
make sure that REDD projects protect the rights of landholders and that they do no harm to biodiversity
(CCBA Standards Committee 2010).
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This paper focuses on the conservation policies and practices that are representative of these
economic formulations of local resource use. Makira Natural Park, in northeastern Madagascar,
also has an associated REDD pilot project. Wildlife Conservation Society (WCS), an
international conservation non-governmental organization42, manages the newly established
Makira Natural Park. WCS aims to provide alternatives for local people to the resource uses that
they perceive as unsustainable, which I will describe in more detail below. If WCS’s
interventions to change resource use are to be successful, community members must understand
these interventions in a similar way to the framers of conservation policy: as substitutes for their
use of natural resources. This notion of development interventions and benefit sharing as
compensation relies on a narrow utilitarian or economic understanding of land use, with the
environment having an instrumental value. I will show how the way that local people attribute
value to their land uses cannot be easily reconciled with the orthodox economic model of human
motivation that underpins Makira’s conservation policies.

VALUES AND CONSERVATION
There is a diverse literature that addresses values of the natural world (Satterfield & Kalof 2005;
Dietz et al. 2005). A major focus of this research is to understand the relationship between
people’s values and their decisions regarding the environment (Dietz et al. 2005). In addition,
values underpin the arguments that conservationists make for why biodiversity should be
conserved (Sarkar 2005; McCord 2012). There are two broad traditions in examining values

42

Wildlife Conservation Society is headquartered in New York City, and was established as New York
Zoological Society in 1895. In addition to international and domestic (US) conservation programs, WCS
also manages the Bronx Zoo, the Central Park Zoo, the Prospect Park Zoo, the Queens Zoo, and the New
York Aquarium.
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relating to the environment: axiomatic and relativistic (Satterfield & Kalof 2005). Axiomatic
approaches posit how people should position themselves with respect to the environment, while
relativistic approaches explore what values are already held. The classic environmental ethics
debate between John Muir and Gifford Pinchot – between intrinsic and instrumental values of
nature – displays an axiomatic approach to understanding environmental values. In contrast,
relativistic approaches are often very pragmatic and issue-oriented: for instance a research
subject from the relativistic tradition might be the relationship between held values and support
for a specific set of policies. The two traditions are related because researchers who study
environmental values as already held by individuals or societies (i.e., in a relativistic approach)
may then work to shift those values through philosophy and advocacy (i.e., an axiomatic
approach).

In relativistic studies, researchers distinguish between held values and assigned values. Held
values are more absolute and are defined as “underlying values or ideals that prioritize modes of
conduct and desirable qualities” (Satterfield & Karlof 2005, xxv). In contrast, assigned values are
contextual; assigned values are defined as, “the relative importance or worth of an object in a
given context, which is not a characteristic of the object per se but the importance of which is
derived, at least partially, from held values” (Satterfield & Karlof 2005, xxv). For example, in
ecological economics, researchers have worked to understand people’s assigned values by using
the concept of willingness to pay (Dietz et al. 2005).

This distinction between held values as norms or foundational ideas and assigned values as the
values in action is an important one with regard to conservation policy. Conservation policy
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often reflects the held values of the policymakers and aims to affect or shape the held and
assigned values of people living near the site targeted for conservation action. So, for the case of
an ICDP, conservation planners want to change the assigned values of certain behaviors so that
local people living near conservation targets will assign higher values to behaviors that are more
compatible with conservation objectives and reduce environmentally damaging behaviors.

There are multiple traditions that conceptualize the relationships between values, principles, and
preferences (Chan et al. 2012). In economics, “values in the (actual or hypothetical) market are
expressions of preferences which reflect an individual psychology” (Spash 2008), 268). So,
individuals assess the value of entities in relationship with other entities, i.e., their preferences
are the window for value. In other fields, preferences arise from principles, which determine
value (Chan et al. 2012). A critique of using economic valuation as a rationale for environmental
conservation is that principles as well as societal goods are external to the valuation process
(Spash 2008).

People hold diverse values related to the environment. Scholars have characterized these held
values in different ways. One categorization holds a major division between intrinsic and
instrumental or utilitarian values of nature: whether or not nature has value in and of itself or
only with respect to benefits to humans. The US’s Endangered Species Act, for example, reflects
an intrinsic value of nature – it protects species whether or not they have value to people (the
government’s uneven enforcement of this law, however, often does reflect more instrumental
values).
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While instrumental values relate to human benefit, taking an instrumental approach to value does
not mean that these values are only about use. Some philosophers have conceptualized the
instrumental values of existence value or future value, which relate to the value people hold with
respect to just knowing that a species exists, whether or not they will ever see it or receive
benefit from it – these are sometimes called “Non-Use Values” (Table 4.1). Another distinction
within instrumental values is between direct and indirect use values, which relates to the whether
or not the use described is consumptive. Direct use values are consumptive and indirect use
values are non-consumptive. The value categories relating to nature that predominate for people
in specific places can have important consequences for how conservation policy works in
different places. For example, the values ascribed to the grey wolf (Canis lupus) vary
significantly between urban residents and ranchers in the states where wolves have been
reintroduced (Bruskotter et al. 2007). Policies implemented in the two areas must be tailored
differently to garner support for wolf conservation.

The values that underpin conservation projects are often implicit, which can be detrimental to
working well with local communities. Invoking a “win-win” rhetoric means that, when trade-offs
do arise, conservation managers do not have a good way to justify which objective they will
favor over another. Also, allowing underlying values to remain implicit undermines trust –
people affected by conservation projects may suspect conservation workers of having
hidden agendas if conservation workers are not open about the values underpinning conservation
projects (Chan 2008).
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The values that conservation practitioners hold can imply specific ideologies of conservation.
Conservation practitioners who place an intrinsic value on biodiversity may ascribe to a “strict
conservation” ideology, which implies that social interventions should only be in service to the
ultimate goal of biodiversity conservation (Robinson 2011; Miller et al. 2011). Practitioners who
value biodiversity with respect to how it benefits people can be dubbed “social
conservationists43.” In conservation practice, this ideology means that conservation of
biodiversity should be managed in service of human well-being (Robinson 2011; Miller et al.
2011). Robinson (2011) argues for pragmatism over ideology in conservation practice. He
contends that certain conservation approaches may correspond more closely to the values of
individual conservation ideologies, but that different approaches work in different places, and a
dogmatic adherence to one approach over another is of limited utility (Robinson 2011).
Furthermore, being explicit about values in conservation projects helps to identify more clearly
which aspects of biodiversity must be protected (Maris & Arnaud 2010). By accepting that a
plurality of values will exist among conservation planners and the people living near
conservation projects, it may be possible to find strategies that are compatible with a range of
value positions (Maris & Arnaud 2010; Murray & King 2012).

MAKIRA NATURAL PARK AND STUDY COMMUNITIES
The Makira Natural Park was officially established in 2012, after having been granted
provisional protection in 2005. Covering over 370,000 hectares, it is the largest unit of
Madagascar’s protected area system and links two other large parks in the country’s northeast:
43

“Strict conservation” and “social conservation” described here are just two possible ideologies and do
not reflect the multiplicity of potential positions with respect to the proper alignment of social and
biodiversity conservation objectives.
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Marojejy and Masoala National Parks (See Figure 1.1 for a regional map). Wildlife Conservation
Society (WCS), which had been working in the region since 1993 (when they began working to
establish Masoala National Park), planned that Makira’s management would be funded – at least
in part – by avoided deforestation carbon credits44. WCS created a special carbon trading
company that was empowered by the government to sell the carbon credits from Makira45.

The Makira region supports some of the largest eastern rainforest blocks in the country. In WCS
literature for the general public, Makira is described as “Madagascar’s last great wilderness”
(WCS 2009, 2). This broad characterization of the area as a wilderness oversimplifies a long
history of integration with international capital markets, as well as the deterioration of
transportation infrastructure in the broader region since the time of Madagascar’s first republic
(1960-1972)46, not to mention eliding the estimated 150,000 people who live in the Park itself
and on its borders. WCS literature aimed at a more specialized audience at the time of the
research painted a more nuanced picture of Makira’s integration with the broader economic and
44

Avoided deforestation carbon credits are the instrument for monetizing the value of standing forest with
respect to climate change under the multiple policies known under the moniker of REDD. In order to sell
avoided deforestation carbon credits, a project must demonstrate that it is reducing the level of
deforestation in a site in reference to what would have happened without the project. The actual
accounting is the difference in carbon dioxide equivalents that would have been emitted into the
atmosphere if deforestation had continued unregulated. Carbon credits sold on the voluntary market and
also as part of compliance mechanisms when governments regulate carbon emissions (Center for
International Forestry Research 2008, 2012).
45
Since WCS is a non-profit organization, it cannot sell carbon credits and maintain its non-profit status.
In order to be able to sell the carbon credits, which were derived from the government-owned forests, the
WCS holding company needed to obtain permission from the government of Madagascar.
46
At the time of the research, there was only one road into the town of Maroantsetra, the closest town to
the eastern part of Makira. It was mostly un-paved and literally dead-ended in Maroantsetra and remained
impassable during the rainiest months of May through September. Many of the bridges along this
“national highway” had washed away in the previous decades so vehicles crossed small streams on twoplank wooden bridges, and had to be ferried across larger rivers and other water bodies on rafts. In the
1960s, people could travel between Tamatave and Maroantsetra in one day – and there was a paved road
between Maroantsetra and Ambinanitelo, the administrative center closest to Tafofontry and
Ankiakahely.
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political system. Nonetheless, Makira was very much a remote and heavily forested region, rich
in biodiversity. As is the case across Madagascar, the biodiversity of the Makira forest is unique
and threatened; 83% of all plants and 84% of all vertebrates in Madagascar are endemic – found
nowhere else on earth (Goodman & Benstead 2005). Makira itself is home to some 18 species of
lemurs, all of which are endemic to Madagascar (Golden et al. 2011). The climate is extremely
humid, with about 3.5 meters of annual rainfall. Locals joke that there is the season of the rains
(September – March, also called summer) and the rainy season (April – August, also called
winter).

When delimiting the PA’s boundaries, WCS staff worked to exclude lands claimed by local
communities, but also preferentially sited park boundaries along topographical and hydrological
features such as ridge tops or streambeds. This meant that portions of community lands did end
up within park boundaries, and were designated as controlled use zones. In addition, there were
three communities whose territories fell entirely within the park. Their lands were designated as
the occupied zone of the park. The PA has three delimited zones: the zone of strict protection
(noyau dur), where no extraction is allowed; controlled use zones (ZUC – zone d’utilisation
contrôlée), which restrict natural resource use to certain approved practices (e.g., the limited
harvest of wood for construction); and the occupied zones (ZOC – zone d’occupation contrôlée),
which have more severe restrictions than the controlled use zone, and no in-migration is allowed.
In addition, the model for PA management explicitly incorporates the communities whose lands
abut the new park; their lands serve as the park’s buffer zone (zone tampon). WCS used the
policy of management transfer (TDG or transfer de gestion) as a platform for getting
communities involved in park management. WCS facilitated the administrative process of forest
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management transfer for many of the communities and their goal is to get all of the communities
neighboring the Park to undergo this process. This policy designated a grassroots community
group (COBA or Comité de base in French and VOI or Vondron’Olona Ifotany in Malagasy) as
the official manager of natural resources on community lands – so that authority to manage
natural resource use rested within the community. For instance, prior to the management transfer,
in principle, a community member would have to travel for at least a day to the district
headquarters in order to gain permission to cut individual logs for construction or to burn cleared
land for swidden. Although the COBA had management rights, the activities that a COBA could
permit on its lands were restricted by national law – clear-cutting in the forest was not permitted,
most hunting was illegal, and swidden cultivation was restricted to secondary regrowth.

The establishment of Makira Natural Park brought local communities into closer contact with the
national government, with an international conservation organization (WCS), and with
international policy for climate change mitigation. While the Makira Region was never entirely
isolated from broader economic and political forces47, the establishment of the PA and the
implementation of the management transfers marked the beginning of a kind of intimate
experience of government that was a new experience for communities (Agrawal 2005b).

Study Communities
I conducted ecological and ethnographic research in three communities in the eastern part of the
Makira region, within two day’s travel of the town of Maroantsetra. I purposefully chose three
47

For example, in the 1960s, the Senegalese timber company, Les Grands Moulins de Dakar, operated in
the Makira Region. Older respondents liked to reminisce about a Senegalese worker who ran the logging
operation, whom they called vazaha maintina (literally, “black foreigner”).
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communities that varied in their ease of access, and in the length of time they had worked with
WCS (Table 1.1). Tafofontry and Ambohibory had been in the first round of engagement with
WCS and thus had been among the first communities to receive management rights for their
forests. Ankiakahely was a part of the second round of management transfers. Tafofontry was
very close to the administrative center of the commune48 (less than an hour away by foot), while
it took most of the day to reach Ambohibory by foot from the nearest administrative center and,
similarly, Ankiakahely was about one day by foot from an administrative center. In addition,
once I worked in the communities, I found that they varied significantly in terms of their
settlement pattern, their size, the type of rice cultivation that predominated (swidden vs. paddy
rice), the prevailing tenure arrangements that existed regarding paddy rice, and the distance to
forest from the main village center.

For example, Tafofontry was closer to the confluence of rivers so it had more flat land that was
appropriate for rice paddies than did Ambohibory and Ankiakahely. Tafofontry had an active
rental and sharecropping market for rice paddies. Access to the forest varied between the
communities – it was no more than 15 minutes away from the village center of Ambohibory,
while Tafofontry had forests that were only two hours away from the village center. Ankiakahely
residents had to walk for more than five hours to reach a mature forest – a bad cyclone had come
through roughly 10 years before the time I was there (Cyclone Hudah in 2000) and had knocked
48

Malagasy government hierarchy is as follows: the smallest unit is the fokontany, which is roughly
equivalent to a county or municipality; the next unit is the commune; the next is the district; next is the
region, and finally the province is the last unit of government below the national level. Alanjirofo, the
region where the study was completed, has 6 districts in it. All three study communities were within the
district of Maroantsetra. One of the communities was in a different commune than the other two. In rural
areas, a fokontany typically has one government-supported elementary school, a commune has a middle
school, and a rural district will have the only government-supported high school for the whole area.
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down the majority of forests closer to the village. Most families in the Makira region had two
homes: one in the village center and a country home on lands far out into the forest, which were
typically close to swidden fields, newer rice paddies, and pastures.

METHODS AND ANALYSIS
Ecological and ethnographic research about the values relating to local land use was conducted
over 10 nonconsecutive months between March 2010 and May 2011. Semi-structured interviews,
covering topics relating to land use and land tenure, were the core of data collection. I trained a
local research assistant, Claudin Zara, to carry out interviews, which were all conducted in the
local dialect of Malagasy, Betsimisaraka Avaratra. I listened and asked follow-up questions for
clarity.

Research participants for standard household interviews were selected using a stratified
convenience sample. We interviewed 15-34% of households in the communities (n = 118 for
Tafofontry, n = 34 for Ambohibory, and n=37 for Ankiakahely). We stratified research
participants by age, by wealth, and by neighborhood. We also purposively worked to recruit
women to participate individually (with a few noticeable exceptions, most women participated
with their husbands, and contributed little to the discussion during interviews). The vast majority
of interviews were conducted with males (n=104) as the primary respondents while only 58
interviews were conducted with females as the primary respondents, and 26 interviews were with
male and females together. We often relied on key contacts in each village in order to facilitate
introductions. Given the difficulty in establishing rapport in a few cases, we prioritized
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increasing participation over stratification. We rationalized that the more people had participated
in the study, the more people would know more clearly what the research was about, which
would reduce distrust and encourage freer exchange of ideas. We also gave community-wide
presentations about preliminary results from the interviews, both during and at the end of data
collection, in an effort to build trust with research participants. We conducted more informal
interviews with community leaders (n=5 for Tafofontry, n=6 for Ambohibory, and n=3 for
Ankiakahely). We interviewed both traditional leaders (Tangalamena) and government leaders
in both communities. These interviews were important for understanding key events in the
communities’ histories as well as for understanding how leaders characterized their own
communities.

Interviews consisted of a mix of open- and closed-ended questions, as well as a range of factual
and attitudinal questions. We asked respondents about their access to different types of land and
the tenure arrangements that enabled that access, in addition to practices on different land use
types. We also queried attitudes relating to land use types and conservation interventions. In
addition to these questions, we asked respondents to undertake two different exercises with
photos of nine land uses in the region: 1) rice paddies; 2) swidden rice field; 3) fallow; 4)
agroforestry; 5) manioc field; 6) pasture; 7) forest; 8) village; and 9) country home. The first
exercise was a ranking exercise (described in more detail in the next paragraph). The second was
a pile sort (respondents are asked to put the different items in different categories according to
how they think they go together) (Bernard 2002). I picked these nine land uses because they are
representative of land use types in the region. In addition, these land uses fall along a spectrum
relating to permanence and compatibility with conservation goals for the region. For instance,
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farmers often grow manioc on a fallow borrowed from a friend or family member. Manioc is an
acceptable use of borrowed land because it is a relatively short-term crop. In contrast, the crops
typically included in an agroforest, such as cloves, coffee, and vanilla, take longer to mature
(cloves take seven years before you can harvest the buds) and typically demarcate land claims.
WCS places emphasis on paddy rice as opposed to swidden rice because the same plot of land
can be used indefinitely and so it is considered more sustainable than swidden. A major
constraint to paddy rice production in the Makira region is the mountainous terrain. Depending
on the history of the community, their cultural background, and their access to flat land, paddy
rice is more or less important to food security of the community, and more or less tied to
community identity. For instance, Tafofontry was located closer to a river delta, which meant
that there was more land appropriate for paddy rice cultivation than in Ambohibory or
Ankiakahely; Tafofontry residents accordingly depended more heavily on paddy rice than on
swidden.

We asked respondents to rank the nine land uses in order of the benefits they received from
them. My research assistant, Claudin Zara, and I asked respondents to differentiate the rankings
in terms of household-level benefits and those at a community scale. This differentiation is
important because many of the benefits of natural ecosystems (e.g., water flow regulation) accrue
at the communal level, or are less important in terms of household benefit even if individual
households do receive that benefit (e.g., non-timber forest products such as medicinal plants)
(Kijazi & Kant 2010). With the ranking exercises, I aimed to understand the assigned values of
these different land uses. With the pile sorts, I aimed to understand community members’ mental
models regarding the relationships between the different land uses, which provides context to the
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other data. The benefit of these methods from cognitive anthropology (i.e., rankings and pile
sorts) is that they can be effective at eliciting how people think about things in a way that can
avoid normative responses (D’Andrade 1995; Bernard 2002). I used R version 2.14.0 for the
analysis of the rankings data (R Development Core Team 2011). Pile sort data were analyzed
using standard methods of cognitive anthropology (Roberts et al. 1980; D’Andrade 1995). I
created a similarity matrix from the pile sort data using Anthropac with a DOS simulator,
DOSBox (Analytic Technologies 2010; The DOSBox Team 2010). I used R to present this
matrix visually using hierarchical clustering.

Another important source of information was open-ended questions about a subset of three out of
the nine land uses included in the rankings and pile sort exercises. I chose to focus in on these
three land uses (i.e., swidden, rice paddies, and forests) because of their relationships to
conservation policy in Makira. Swidden in particular has long been targeted for eradication by
conservation organizations in Madagascar49 and WCS’s policies in Makira are no exception (as
described above). WCS puts forward paddy rice as a more-sustainable alternative to swidden in
Makira. Therefore, I wanted to understand how farmers in Makira viewed these two land uses for
rice cultivation that were linked by conservation policy.

49

Much has been written about swidden (sometimes called “slash-and-burn”) agriculture in Madagascar
and elsewhere. It is beyond the scope of this paper to review it in detail here, but others have provided indepth description of swidden in different parts of Madagascar – from an ethnographic (Hanson 1997;
Hume 2006; Pollini 2007) and from an agricultural sciences perspective (Messerli 2000; Styger et al.
2007; Klanderud et al. 2010). A rich literature also exists from Southeast Asia on the ecology and social
context of swidden agriculture (Dove 1983; Mertz et al. 2009; Robichaud et al. 2009; Padoch & PinedoVasquez 2010; van Vliet et al. 2012).
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In the last open-ended question, we asked research participants about the value of the forest in
their lives. Forests – including forests outside of the Makira Natural Park, on community lands –
are the main land use type that WCS works to protect because they support the highest levels of
biodiversity. An unstated assumption of the conservation interventions in Makira is that local
people do not recognize the forest’s value. WCS’s strategy in Makira also invokes an assumption
characteristic of ICDPs: local peoples’ poverty is seen as forcing them to exploit the forest for
short-term benefit despite the fact that they recognize their long-term material and non-material
dependence on the forest. I therefore asked community members directly about their values
relating to the forest, in order to see what kinds of values emerged – ones that were or were not
compatible with the assumptions of the conservation strategy employed in Makira. In this way, I
aimed to understand respondents’ held values relating to these three land uses. Responses from
these three open-ended questions were transcribed and then iteratively coded to identify
emerging themes. I then grouped themes into larger categories to aid in the description and
analysis – in order to differentiate between the themes supported a utilitarian or economic model
of natural resources and those that contradicted this model. The majority of responses
encompassed more than one theme. I also present illustrative quotations in order to more fully
portray the kinds of responses that were coded to a particular theme, and to show that many
themes usually emerged from one response.
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RESULTS
Conservation Practice in Makira
Makira Natural Park combines biodiversity conservation with social development goals.
Officially, the protected area aims to “protect and maintain biodiversity for the long term at the
same time as the lastingness of ecological functions and natural resources that are necessary to
the well-being of local communities” (DGEF & WCS 2005), 21). The model that underlies
conservation policy in Makira has its antecedents in ICDPs: community members are assumed to
be utility-maximizers, driven by short-term material needs to destroy the forest. In this model,
utilitarian values relating to nature predominate. A report about Makira shows a cost-benefit
formulation of locals’ land use practices, stating, “until local communities realize a larger and
lasting benefit from conserving forest resources, illicit and unsustainable activities will continue”
(Holmes 2007, 16). Makira’s conservation interventions follow this cost-benefit formulation:
they aim to make community members’ practices that have been deemed unsustainable less
attractive, through negative interventions; and to substitute or actively shift these practices
through positive interventions. The negative interventions – enforcement of bans on hunting and
clearing forests for swidden fields – are easiest to raise awareness about and are easiest for
community members to understand. Day-to-day, WCS field agents and other WCS Makira
employees raise awareness about these restrictions, while agents from Madagascar’s General
Direction of Water and Forests (Direction Générale des Eaux et Forêts – DGEF) carry out the
enforcement of actual penalties.

The positive interventions WCS implements aim to: improve community members’ view of
forest conservation; shift land use to more sustainable practices; and improve the delivery of
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basic services. Environmental education or awareness-raising focused mainly on the ecosystem
service benefits for community members that the forests provided. In particular, WCS field
agents emphasized the link between forests and hydrological services, arguing that forest cover
made it possible to grow rice in flooded paddies.

Workshops relating to a broad array of skills were another positive intervention with community
members to further its goals. Health-related workshops covered basic sanitation and birth
control. Other workshops related to agricultural techniques. A major initiative was the promotion
of intensive agricultural techniques to improve yields in rice paddies. WCS employees taught
about the System of Rice Intensification, a set of labor-intensive practices that was developed in
the highlands of Madagascar to improve yields without fertilizers and pesticides. In addition,
composting was encouraged. In some communities, farmers were encouraged to dig retention
ponds for rearing fish. Most workshops were held in administrative centers, with representatives
from each community participating, and with WCS field agents reinforcing the learned skills in
the community after. A WCS staffer told me that they were taking a “tache d’huile” approach
with these changes in traditional practices. Literally meaning “oil spot” – this expression means
in this case that they were hoping for diffusion from a single point – so that if one person would
adopt these practices it would encourage others to follow his or her example.

Development interventions were another positive strategy that WCS worked to implement in
Makira. When I had informal conversations with WCS Makira staff members, they often brought
up the notion that development services served as a form of compensation for the increased
restrictions and reduced agricultural opportunities that the implementation of the protected area

164
entailed. Development interventions included building schools, constructing dams and irrigation
channels to increase the surface area available for paddy rice, and providing access to birth
control. In addition, WCS worked to link farmers to markets for products – both for ones they
already grew, and for new products – to increase farmers’ income. A project document states that
in order to achieve the goal that community members recognize benefit from forest conservation,
“activities that provide dependable alternative revenue to these communities will continue to be
developed, including advancing community-based ecotourism and identifying and establishing
markets for sustainably produced products such as bio-vanilla, bio-clove, and eco-silk” (Holmes
2007, 16). In this way, Makira conservation policy conceives of all land use practices in narrow
utilitarian terms. These increased economic opportunities and an increased reliance on paddy
agriculture compensates for the lost livelihood benefits arising from swidden agriculture.

Pile sort exercises
The results from the pile sort exercises are presented in Figures 4.1 through 4.3. Categorizations
by individual respondents have been aggregated into a composite categorization (a similarity
matrix), which is presented here as a series of hierarchically organized clusters. Some
categorizations are constant for the three communities. For instance, forest and swidden are in
the same cluster for all three communities, as are agroforest and manioc field. For Tafofontry,
the greatest division is between paddy, village, pasture, and country home on the one hand, and
agroforest, manioc, swidden, forest, and fallow on the other. The divide can be understood
between land uses that are close to the home (whether village or country home), and those that
are farther from home. For Ambohibory, unlike the other two communities, swidden and paddy
rice were categorized into the same, smallest cluster. Paddy and village center were sorted into
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the same small cluster for both Ankiakahely and Tafofontry. For Ankiakahely, however, paddy
and village were separated from all the other land uses, while in Tafofontry, paddy and village
were categorized within a larger cluster that included country home and pasture.

Land use rankings
I used rankings as a way to understand community members’ assigned values. Most land use
types did not receive predominantly top or bottom rankings (Figure 4.4). The most top-ranked
land uses were rice paddy, agroforest, and village. The lowest-ranked were forest, fallow, and
country home. For the most part, there is little difference in pattern between the individual and
community rankings; overall, whether ranking a land use according to its importance to the
individual household or to the community as a whole, the same land uses are similarly ranked.
Despite this overall similarity in pattern, there is sometimes a difference in degree between the
way a land use type is ranked for household or community benefit. For example, village is a
highly ranked land use for both individual and community benefit (Figure 4.8), but the
percentage of respondents who ranked village as most important (i.e., as first or second) was
greater when considering community-level benefit as opposed to individual household-level
benefit (p-value < 0.01, Wilcoxon signed rank test). In addition, although agroforests were
highly ranked for both individual and community benefit, more respondents ranked agroforests
as highly important to individuals than to the community as a whole (p-value < 0.05, Wilcoxon
signed rank test).

Aggregating all responses, however, does not capture the entirety of respondents’ views
regarding the value of the nine land uses. For some land uses, rankings were highly variable,
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depending on the community (Figures 4.5 – 4.8). Respondents from Tafofontry and Ankiakahely
more uniformly ranked rice paddies as the first most beneficial land use than did respondents
from Ambohibory (Figure 4.5). In Ankiakahely and Ambohibory, respondents ranked the forest
as less important, but there was less clarity in the ranking of forest by respondents from
Tafofontry (Figure 4.6, p-value < 0.001 for individual benefit, p-value < 0.001 for community
benefit, Kruskal-Wallis rank sum test).

Swidden was ranked lower by respondents from Tafofontry and Ankiakahely than by those from
Ambohibory (Figure 4.7), especially for individual benefit (p-value < 0.001 for individual
benefit, p-value < 0.001 for community benefit, Kruskal-Wallis rank sum test). For Ankiakahely,
however, respondents indicated that swidden was more important in terms of benefit at the
community level than at the individual household level (Figure 4.7). In addition, the three
communities slightly differed in their valuation of the land use, village center (Figure 4.8). While
respondents in Tafofontry and Ankiakahely ranked the land use village very highly for both
household and community, in Ambohibory, respondents ranked village as very important for
community benefit but were less unified in their response regarding the importance of the village
for individual benefit (borderline significant: p-value = 0.05608, Wilcoxon signed rank test).

Responses to open-ended questions
Open-ended questions enabled an interrogation of held values with respect to three land uses –
swidden, paddy, and forest. Multiple themes emerged from the responses of community
members to the question, “what is the meaning of rice paddies in your life?” (Figure 4.9). The
most frequently cited value of rice paddies for Tafofontry and Ankiakahely was that it
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maintained life and health: 47% of respondents from Ankiakahely, and 62% from Tafofontry had
a response that I coded in this way. For Ambohibory it was the second-most cited response, with
35% of respondents. One response from a young woman in Tafofontry was emblematic of this
coded theme: “The real meaning of the rice paddy is this: Without rice paddies, human beings
aren’t alive. From paddies comes rice, which human beings eat.”50 For respondents from
Ambohibory (38%) the most-cited value of rice paddies was their permanence. For Ankiakahely,
it was the second-most cited characteristic, at 16%; while in Tafofontry, only 4% cited
permanence with respect to rice paddies. One middle-aged male respondent from Ambohibory
stated, “Rice paddies are permanent agriculture. You don’t have to move around from place to
place: it is the inheritance for your children, and your grandchildren. It’s like this, the real
meaning: there is no reason to move around like for example, swidden agriculture.” For
Tafofontry, the second most-common response (7% of respondents) was that rice paddies enable
access to money. Five percent of respondents from Ankiakahely mentioned money while no one
from Ambohibory did. In Ambohibory, many respondents (21%) also mentioned that rice
paddies provided a little extra sustenance, temporary relief from the period of food shortages
(silaono) while waiting for the harvest from swidden fields. Only 8% of Ankiakahely
respondents mentioned this value for rice paddies, and none of the respondents from Tafofontry
did. Similarly, many people in Ambohibory (15%) mentioned that rice paddies complemented
swidden for rice production. Finally, the value of a rice paddy as an inheritance for future
generations was mentioned by 9% of respondents in Ambohibory, 3% in Ankiakahely, and 5% in
Tafofontry.

50

I undertook the majority of the translations, with occasional input from Claudin Zara.
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When asked about the meaning of swidden rice in their lives, respondents evoked several themes
(Figure 4.10). The vast majority of respondents said that swidden complemented rice paddies,
because rice paddies were insufficient (78% from Tafofontry, 71% from Ambohibory and 68%
from Ankiakahely). For example, a middle-aged man from Ambohibory said,
So, if the rice paddies aren’t sufficient, then you work a little swidden to supplement the
paddies. I’ll say, if the rice paddies aren’t sufficient, then I’m going to do some swidden.
But if I only rely on the rice paddies, I’ll be hungry after a short time and I’ll be tempted
to steal. If the rice paddies were big enough, I wouldn’t practice swidden. But there aren’t
enough flat, bottomlands to transform into rice paddies.
The second-most mentioned value for swidden for respondents from Ambohibory (21%) and
Ankiakahely (11%) was that swidden provided for their families. Only one respondent from
Tafofontry invoked this value. For some Tafofontry respondents (8%), swidden was a stopgap
measure that provided temporary relief during lean times, while only one respondent from
Ankiakahely and no respondents from Ambohibory mentioned this value. The ability to convert
it afterwards to pasture was another value for swidden mentioned by respondents (5% in
Tafofontry and 3% in Ankiakahely).

Respondents provided diverse responses to the question, what is the meaning of the forest in
your life? I report the coded themes to which at least 5% of respondents from one of the three
communities referred. I grouped the sixteen coded themes into three broad categories reflecting
the focus of this paper: short-term material values; long-term material values; and non-material
values (Table 4.2). I categorized themes as short-term material values when they related to
everyday necessity (e.g., firewood and housing construction). The category of long-term material
values included themes such as the role of the forest as something to depend on, or the role of
forests in providing water. For non-material values, I categorized themes such as leisure and
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contemplation. I describe the aggregated results with respect to these broad categories first
before moving on to the more specific themes that make up the categories. For Tafofontry, the
majority of respondents (87%) gave answers that were included in the long-term material values
category, while 55% of Tafofontry’s respondents mentioned short-term values and only 28%
mentioned non-material values. The most mentioned category (79% of respondents) was shortterm material values in Ankiakahely, with only 63% mentioning long-term material values and
24% non-material values. In Ambohibory, the responses were the most evenly distributed
between the three categories: 65% mentioned short-term material values, 53% mentioned longterm material values, and 50% mentioned non-material values. Out of the three communities,
Ambohibory had the highest percentage (50%) of respondents that mentioned non-material
values.

Most respondents invoked a variety of themes when describing the meaning of the forest to their
lives. For example, a grandmother and grandfather in Ambohibory told us,
Forests serve to support our livelihoods. Forests are really essential to our way of life,
because so many things live and grow within them. You can relax and think in the forest.
The rain is beautiful and you can enjoy the shade. And you can harvest wood for a house
– without hardship. You can take a little firewood, so you won’t be impoverished. This is
how I see it.
This quotation reflects many themes. The most general is the centrality of the forest to the
couple’s way of life and how the forest embodies a diverse set of characteristics. They describe
both the material and non-material benefits that they receive from the forest – construction
materials and firewood, but also relaxation and beauty. In addition, the forest makes their lives
easier – it enables them to meet their material needs without trouble or worry. Now that I have

170
shown the responses in the way that they were presented in the interviews themselves, I can now
move on to describe the specific themes that make up each of the larger categories (Figure 4.11).

The category of short-term material values contains all themes that relate to quotidian resource
needs and the means to meet them. For Ambohibory and Ankiakahely, the most respondents
(47% and 68%, respectively) mentioned that the forest provisions everyday life, while only 35%
from Tafofontry gave these kinds of thematic responses. Responses that were coded in this
theme often mentioned that the forest meant the ability to build a house, or get firewood. One
respondent from Ankiakahely, a middle-aged man, said, “If there were no forest, people would
have to make their houses with lingoza51. From forests, you can collect firewood, you can collect
the wood to frame a house.” Another set of thematic responses related to agriculture: twenty-one
percent of Ambohibory and Ankiakahely respondents, and 23% of Tafofontry, mentioned that
forests were for planting; three percent of Ambohibory and Tafofontry residents and 11% of
Ankiakahely respondents brought up that forests were for raising livestock and for converting
into pastures. A small number of respondents mentioned that forests were places where you
could find things worth money (9% for Ambohibory and 3% for Tafofontry, but none for
Ankiakahely).

Varied themes arose that were characterized as relating to long-term material values. The highest
percentage of respondents from Tafofontry (48%) invoked the theme that the forest was

51

Lingoza is a wild ginger plant (Aframomum angustifolium) that grows in recently abandoned swidden
plots. The stems are flimsy and the leaves are frequently used as spoons. They would make a precarious
house.
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hivilômana, a term that means that the forest is a means of subsistence or livelihood, and that it
enables a way of life – not just for today, but into the future. A smaller, but still significant
percentage of respondents from Ambohibory and Ankiakahely (24% and 21% respectively)
mentioned that the forest maintains their life-ways. Another common theme that emerged was
that the forests meant reliable and plentiful rain and water for rice paddies (38% for
Ambohibory, 39% for Ankiakahely, and 43% of respondents from Tafofontry). Many also
evoked the role of forests in providing for one’s descendants: 6% of respondents from
Ambohibory, 16% from Ankiakahely, and 26% from Tafofontry. Twelve percent of respondents
from Ambohibory also mentioned that the forest was something to depend on. A young woman
told us, “The meaning of the forest is that it enables life, it enables breath. The forest is the same
as rice paddies: both enable all aspects of life. For us, now that this forest is off-limits, we can no
longer live well.”

Finally, themes related to non-material values were also mentioned. Ambohibory residents most
frequently called upon these themes. Respondents mentioned that the forest was a good place to
go for a stroll – you never knew what you would find when you went for a walk in the forest
(26% of respondents from Ambohibory, 3% from Ankiakahely, and 6% from Tafofontry).
Others mentioned that the forest was cool, that nice, clean breezes came from the forest (21%
from Ambohibory, none from Ankiakahely, and 11% from Tafofontry). Forests were also nice
places to hang out in and think (21% from Ambohibory, 5% from Ankiakahely, and none from
Tafofontry). Other respondents brought up that the forest should be protected (6% from
Ambohibory, none from Ankiakahely, and 8% from Tafofontry) and that it was the home of
many creatures (5% of respondents from Ankiakahely, and 3% of those from Tafofontry).
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Residents in Ankiakahely and Tafonfontry brought up that the forest was planted by God (none
from Ambohibory, 8% from Ankiakahely, and 4% from Tafofontry). Forests evoked a feeling of
dispossession in Ankiakahely and Tafofontry (3% and 6%, respectively); community members
expressed resentment that the advent of the Makira Natural Park restricted their use of the forest
and did not allow them to claim forested land inside the park for their children and
grandchildren. A middle-aged man from Ambohibory told us,
The forest is for hanging out and contemplating, for taking a stroll and seeing things, for
collecting firewood, for harvesting wood for constructing a house. I see it like this: when
it is really hot out, I go for a walk, a stroll [in the forest]. If the day is really hot and dry,
it’s like this, you can dry out too much when the weather is dry like that and you can have
a horrible headache!
In this quotation, different categories of values are mixed together; material benefits of firewood
and construction materials are mixed in with themes relating to non-material values of forests –
for leisure, and entertainment, and avoiding headaches.

DISCUSSION
The results highlight the differences between the three communities with respect to the values
ascribed to different land use types. The clustering of land uses by the pile sorts, for example,
reflected the differences in land use between the communities in terms of predominant rice
cultivation method and settlement pattern. For example, the majority of respondents in
Ambohibory viewed rice paddies as a supplement to their rice cultivation in swidden, which is
reflected in the fact that paddy and swidden were sorted together in the smallest cluster in the
cluster analysis that arose from Ambohibory’s pile sorts.
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In the rankings, differences between the communities were also evident. Given the reliance of
Tafofontry residents on paddy rice for food security, for example, it makes sense that they would
discount swidden’s importance in comparison with Ambohibory residents, who relied on
swidden as the mainstay of their rice production. In Ankiakahely, swidden was more highly
ranked than in Tafofontry, but respondents ranked community-level benefit from swidden more
highly than for individual households. Another result in the rankings that made sense given
community characteristics was the ranking of the land use village. Respondents from both
Tafofontry ranked village very highly, while the residents of Ambohibory ranked village more
highly as a community level benefit. Given the fact that Ambohibory residents spend the
majority of their time in their country homes, it follows that the household-level benefit from the
village would be less important to Ambohibory residents than it would be to Tafofontry or
Ankiakahely residents.

Coded responses to the open-ended questions yielded both expected and unexpected results
based on community characteristics. For instance, respondents from Tafofontry mentioned that
forests were for future planting more frequently than did respondents from Ambohibory and
Ankiakahely, where swidden cultivation was more widespread. A possible explanation for this
unexpected result is that, since residents in Tafofontry do not practice swidden to the same extent
that they do in Ambohibory and Ankiakahely, they are less exposed to the restrictions on
implementing swidden in forests, which enables the maintenance of a pre-Makira Natural Park
association between forests and swidden. In Ambohibory and Ankiakahely, they know more
immediately and intimately that the forest is off-limits for planting so they would not mention
that kind of a value.
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Some common trends do emerge between the three communities. For instance, a large
percentage of respondents in all three communities mentioned that forests were important
because they help to supply water. A major message of environmental education in Makira has
been the importance of forests for water provisioning. When I followed up with research
participants about where the link between water and forests had originated, some people
emphasized that this knowledge already existed in the community before WCS started to educate
people about it, but that it was reinforced by WCS’s efforts.

When asked about the meaning of the forests in their lives, respondents from all three
communities also frequently mentioned hivilômana52 – which roughly translates to “lifesustaining.” In contrast to hiahignana – which literally translates as “enables breath,” and has the
connotation of “enabling everyday life” – hivilômana emphasizes the long-term needs of
subsistence. Eva Keller, writing about people living on the boundaries of nearby Masoala
National Park, has also reported the invocation of a similar ethos relating to land use –
transforming land into tany fivelômana53, “land that sustains life” (Keller 2008). Keller
emphasizes that forests must be converted to other land uses in order to become tany fivelômana.
I followed up with respondents when they mentioned that forests were hivilômana to try to
understand whether or not this notion of sustaining life was conditional on the potential of forest
lands to be converted into some other land use (i.e., swidden). Some respondents insisted that,
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In official Malagasy, the root of this word is velona (meaning “living”), and would be written
hivelomana. Following the guidance of my research assistant, Claudin Zara, I have chosen to write the
word hivilômana to more accurately reflect local pronunciation.
53
Fivelômana and hivilômana are different forms of the same word.
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whether or not forests were converted to agricultural land uses, they were still hivilômana; others
maintained that forests were hivilômana only because of their potential conversion to swidden
agriculture. This distinction is important to make in light of the policies of the Makira
conservation project, which assume that local people value the forest above all for short-term
material gain, and that short-term material gain is the strongest incentive for community
members to convert forests to swidden.

In the Makira region, a blessing that a parent might bestow upon a child is: “Mangatsiatsiaka,
Manaranara” – literally, “may you be cool and may you contemplate.” Both of these words –
mangatsiatsiaka and manaranara – were cited when describing the role of forests. Respondents
from Ambohibory in particular used these words, describing how they liked going to the forest to
get away from the heat of the village or the field (8.8%), to get away from the social
entanglements of the village, to contemplate, relax, and think (20.6%). Respondents from
Ambohibory also frequently mentioned hitsangatsanganana – a place to go for a walk – when
asked about the meaning of the forest in their lives (26.5%). This word is also used to describe
going on a trip, and going for a stroll to pass the time or to visit neighbors. One potential
explanation for the preponderance of non-material values in responses from Ambohibory
residents is the close proximity of high-quality forest; for Ambohibory residents the forest’s
short-term, everyday material benefits might have seemed less important since those were easily
met.

Material concerns do play a significant role in land use. People rely on the land to feed, doctor,
and house themselves. However, material values are not the only values that drive why people
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manage land in a certain way. Other values, such as kinship ties in the present, expectations for
future generations, and recreation, are important to how people relate to land use. In addition,
longer term material benefits from forests – in terms of ongoing services from the forest (i.e.,
clean air, water provisioning, and a notion that forests are renewable) – are significant for
community members, and belie the notion that forest use is driven by short-term material needs.
Forests are much more than mere sources of utility for community members near Makira, so
conservation interventions should not reduce forests to utilitarian benefit. By making a solely
economic or utilitarian case for forest conservation, Makira misses connecting to other rich
sources of justification. In addition, this narrowly utilitarian approach risks stripping people of
their full personhood: “ignoring people’s history, culture and identity, and reducing them to
being nothing else than poor” (van der Ploeg et al. 2011, 295).

Implications for conservation policy in Makira
The premise that employing interventions based on the orthodox economic model of human
motivation will change community members’ land use in Makira is undermined by the results of
this research. First, the themes that were raised in response to the open-ended questions show
that community members hold diverse values with respect to the three land uses focused on by
conservation policy (i.e., paddy, swidden and forest). If the forest was mostly valued for its
potential to be converted into swidden fields, then one would expect that the theme “for
planting” would have arisen more frequently than in about 20% of the respondent’s answers.
Instead, several themes were more frequently mentioned: some with links to short-term material
values (e.g., “provisions everyday life”), and others that invoke other categories of values (e.g.,
“sustains life in the long run,” “water and rain”).
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The diversity of values cited means that conservation policy cannot hope to affect one aspect of
the way that people use land in isolation from other land use types. Land uses that represent
some short-term material values for residents cannot be reduced entirely to their short-term
material value. Even the fact that rice paddies were very highly ranked by the majority of
respondents does not necessarily support the rationale for an economic model of community
natural resource use. In the responses to open-ended questions, it is clear that the rice paddies are
not just valued for their short-term material values. The long-term material values of permanence
and inheritance for future generations were also important to many of the respondents. This
further supports the conclusion, found in other studies (e.g. – MacDonald 2004; Sullivan 2006)
that the utilitarian values of resource use cannot be separated from other values.

Swidden and paddy rice were often linked in community members’ responses. With rice being
the most important food crop for Makira residents, the two systems of rice cultivation work
together to provide culturally appropriate food security. WCS interventions that focus on
eliminating swidden and increasing paddy rice do not adequately acknowledge this link between
swidden and paddy rice – particularly for the members of communities who have insufficient
access to paddy rice. The research elucidated significant differences between the three
communities, with respect to how community members ranked land use types, the values evoked
for land uses, and the base of agricultural production. This diversity means that a set of
conservation interventions that use a singular economic approach will not work the same way in
every community in Makira.
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While Makira works to advance both biodiversity conservation and social objectives, the pattern
and content of interventions in Makira seem to indicate that the underlying normative
assumptions of the project subordinate social objectives to biodiversity conservation objectives.
For instance, in Makira health interventions were mostly restricted to birth control education
despite the fact that basic health services were almost nonexistent for community members and
there were significant health problems in all communities I visited. WCS identified the
population growth rate as a major challenge to sustainable livelihoods in the Makira region and
so they partnered with another NGO (Population Services International) to undertake birth
control education and to distribute birth control methods in the communities. People ridiculed the
birth control education because it was unacceptable to most people to practice birth control, and
only one free month of birth control pills was distributed. The other form of birth control they
advocated was the rhythm method, which they supported by giving women beaded necklaces to
help count the number of days between menstruation in order to know when sex would be less
likely to lead to conception. This method was also difficult to adopt because abstinence was not
socially acceptable to most couples. WCS’s rationale for implementing birth control education in
the Makira region was not necessarily apparent to community members and therefore this
intervention neither strengthened WCS workers’ relationships with community members nor did
it strengthen the conservation ethic in the community.

The relative implementation of sanctions and penalties – as opposed to interventions benefiting
the community – further illustrates the primacy of biodiversity conservation objectives over
social objectives in Makira PA. Development interventions were implemented sporadically and
unevenly across the communities I visited, while the restrictions on resource use and
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communication about them were more frequently and more evenly implemented. Community
members frequently complained to me that they had expected more benefits – in terms of dams
and school construction, for example – than WCS had implemented54. A good example of the
negative effect of the unstated values of the Makira project is the way that environmental
education is received. The argument that WCS Makira makes for forest protection because of the
link to protection of water flow lacks urgency in such a humid environment. Community
members believe that there must be another reason why WCS wants to protect forests; they fear a
hidden agenda (Chan 2008). This undermines other interventions by WCS, including the
promotion of more intensive agricultural techniques since the underlying reason behind their
promotion is not clear.

CONCLUSIONS AND RECOMMENDATIONS
Advancing biodiversity conservation and social objectives at the same time remains a challenge
for conservation projects due to the rarity of “win-win” situations. The values underlying
conservation projects will determine which objectives are prioritized. In addition, interventions
that aim to change local resource use are often based on an orthodox economic model of human
behavior that emphasizes narrow utilitarian values of resource use and is not necessarily
appropriate for the local context. Contemporary REDD projects that work with local people risk
repeating many mistakes of ICDPs from the 1990s. This paper depicts the continuity in
54

This mismatch between expectations and reality in terms of development interventions can be partially
explained by budgetary changes for WCS Makira that occurred between the beginning of the project and
the time when my research was conducted. WCS’s activities in Makira underwent severe budget
reductions following the 2009 political crisis in Madagascar, which affected bilateral and government
funding for the project, and the 2008 financial crisis, which affected individual donor contributions (Josh
Ginsberg, personal communication).
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conservation policy models through the exploration of the conservation interventions in the
periphery Makira Natural Park, and then goes on to show how the assumptions of Makira’s
conservation policy model are unmet with respect to the values that community members ascribe
to land use. I have shown that community members hold a multiplicity of values relating to land
use (short-term material values do not predominate) and therefore conservation practice in
Makira risks being ineffective in achieving its goals related to conservation and sustainable
development.

I now turn to specific recommendations to improve conservation practice in Makira. In order to
meet its social objective of increasing food security while at the same time protecting its
biodiversity conservation objective of decreasing deforestation, I would recommend that WCS
Makira focus more on social institutions related to land use and the material conditions that
constrain land use in order to design more effective, targeted interventions. For instance, WCS
could promote techniques to increase yields in swiddens as well as in rice paddies. In addition,
WCS agents could identify which households in the communities have the poorest access to rice
paddies and work with the appropriate kin groups to site future dams for increasing paddy extent
in lands belonging to these households. In general, my findings show the importance of
understanding land-use types in relationship with one another from a livelihoods point of view,
rather than considering individual land-use types in isolation and their effect on biodiversity.

With regards to health-related interventions, I would recommend that WCS focus on improving
access to basic health care services in the region in addition to the existing work by partners on
birth control education. Most people relied on forest-derived medicines to treat illness,

181
supplemented with pharmaceuticals sold by the occasional itinerant merchant. For more serious
problems, more fortunate community members sometimes sought treatment at health centers in
regional hubs, but the centers are inadequately staffed and many times community members
would arrive at the health center (which is a considerable distance from some communities) and
there would be no medical professional there, or there would be no medicine with which to treat
anyone. These inadequate health services were especially tragic as many community members
suffered from major health problems. Malaria is a common health risk in the region and most
people have suffered a bout of malaria by the time they reach adulthood. Respiratory health is
also a widespread issue – especially for women and children who spend a lot of time in poorly
ventilated kitchen houses cooking with smoky wood fires. For most community members, birth
control education does not constitute a health service, as it is not responding to a health need that
they themselves would prioritize. Partnering with other NGOs to provide basic health services in
the communities would better serve communities’ needs and would enable WCS to improve its
relationship with Makira community members.

Environmental education in Makira can also be retooled to be more supportive of a positive
relationship with community members by communicating to communities why WCS and other
outsiders care about the biodiversity of the Makira region. As demonstrated through this
research, community members already have a strong grasp of the importance of the forest in their
own lives. In the eastern subregion of Makira, however, forest cover is approximately 70%, so
the forest seems vast55 and the need for forest conservation is difficult to understand. Research

55

In fact, several respondents said, “it is not possible for the forest to run out,” referring to both the
physical extent of the forest and the fact that it regenerates naturally.
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participants asked me several times to explain why outsiders cared so much about their forest.
They were fascinated when I explained that we had no lemurs in the United States, and that a lot
of forest had been lost in other parts of Madagascar.

Overall, WCS would be better served by being more transparent and open with community
members about its motives and values in pursuing biodiversity conservation in Makira.
Environmental education could serve this goal, by describing the special nature of Makira’s
forests – both within Madagascar, and the world. In addition, Makira’s environmental education
program can work to draw out and reinforce community members’ own values about their
environment. In order to more effectively work with community members, WCS must build
trust. Open communication can help to build that trust. I would recommend that WCS provide
support to its staff to reflect about their own held values and how they affect the way they
implement conservation policy in Makira. Conservation practitioners in Makira and elsewhere do
not necessarily share the same held values and may not share the same values that underpin a
given conservation project (e.g., Sandbrook et al. 2010). Likewise, community members do not
have to agree with the underlying values of the Makira Natural Park in order for them to work
with WCS to meet Makira Natural Park’s conservation and development goals. Instead, mutual
respect between community members and conservation practitioners in Makira can enable the
identification of future avenues for work compatible with Makira Natural Park goals and
responsive to community members’ diverse needs and aspirations.

This paper shows that carefully considering and reflecting upon underlying values is a fruitful
lens for analyzing conservation practice. Given the global nature of biodiversity conservation
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activities, values of conservation projects, practitioners, and local communities cannot be
assumed to be consonant but should be openly discussed and negotiated. In contrast to the typical
technical appraisal of policy on its own terms, this research interrogates the fundamental
assumptions of conservation policy. This research makes a contribution to social science
research about conservation by moving beyond critique to make specific recommendations to
improve conservation practice.
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FIGURES AND TABLES
Table 4.1.
Categories of instrumental or utilitarian values of biodiversity. Modified from (Laverty et al.
2003)
Direct Use Value

Indirect Use Value

Non-Use Values

Food,	
  medicine,	
  

Atmospheric and climate

Potential (or Option) Value1;

building	
  material,	
  

regulation, pollination,

Existence Value2; Bequest

fiber,	
  fuel	
  

nutrient recycling;

Value3

Cultural, Spiritual, and
Aesthetic
1

Potential Value - Future value either as a good or service

2

Existence Value - Value of knowing something exists

3

Bequest Value - Value of knowing that something will be there for future generations
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Figure 4.1
Hierarchical clustering of pile sorts from Tafofontry. Respondents were asked to sort the 9 main
land uses into piles based on how they are related to one another.
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Figure 4.2
Hierarchical Clustering of pile sorts from Ambohibory
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Figure 4.3

Hierarchical clustering of land uses according to pile sorts
in Ankiakahely
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Figure 4.4
Aggregated summary data on the rankings for the nine different land use categories, for both
individual and community benefit. The red bars represent the percentage of respondents who
ranked the given land use as least important for their benefit (i.e., as 7th, 8th, or 9th ranked).
Conversely, the blue bars represent the percentage of respondents who ranked the given land use
as most important (i.e., as 1st, 2nd, or 3rd ranked). In general, the difference between individual
and community benefit is not marked.
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Figure 4.5
Distribution of rankings for the land use, rice paddy. A score of 1 or 2 means, according to the
respondent, that land use gives the highest degree of benefit. A score of 8 or 9 means that the
land use provides the least benefits to the respondent. I am showing only the ranking for
individual household benefit here for simplicity, as there was no significant difference between
the rankings of household and community level benefit for rice paddy. For all three communities,
rice paddies are very highly ranked. The distribution is acutely skewed toward the higher ranks
(i.e., first and second ranked).
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Figure 4.6
Distribution of rankings for the land use forest. Only community level benefit is shown here for
simplicity, as there was no significant difference between the rankings for community and
individual benefit. A marked difference is shown here between the valuation of benefits from
forests by respondents from Tafofontry and by those from Ambohibory and Ankiakahely, who
more uniformly ranked forest as least important.
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Figure 4.7
Distribution of rankings for the land use, swidden agriculture, in the three communities. Benefit
to household versus benefit to the community as a whole is contrasted for each community.
Here, the respondents from Tafofontry overwhelmingly allotted swidden a low ranking for both
community and household benefit, while especially Ambohibory and, to a lesser extent,
Ankiakahely, were more positive about benefits from swidden. Interestingly, community benefit
of swidden was more highly ranked for Ankiakahely than the individual benefit, while the
individual benefit of swidden was more highly ranked for Ambohibory than the community
benefit.

2

4

6

8

0

4

6

Ambohibory (household)

Ambohibory (community)

8

6
4
2
0

2

4

Frequency

6

8

swidden rank

0

2

4

6

8

0

2

4

6

swidden rank

Ankiakahely (household)

Ankiakahely (community)

8

6
4
0

0

2

4

Frequency

6

8

swidden rank

8

0

2

Frequency

2

swidden rank

8

0

Frequency

10 15 20
0

0

5

Frequency

10 15 20

Tafofontry (community)

5

Frequency

Tafofontry (household)

0

2

4
swidden rank

6

8

0

2

4
swidden rank

6

8

192
Figure 4.8
Distribution of rankings (1-9) for the land use village in the three communities. Benefit to
household versus benefit to the community as a whole is contrasted for each community. In
Tafofontry and Ankiakahely, the village is more highly valued (receiving a ranking of 1 or 2)
than in Ambohibory. While respondents from Ambohibory highly valued the village for its
community-level benefit, at the household level, rankings were more mixed.
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Figure 4.9
The meaning of rice paddies, by percentage of respondents, and by community.
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Figure 4.10
The meaning of swidden, by percentage of respondents and by community.
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Table 4.2
Categorized responses to the question, “what is the meaning of the forest in your life?”
Percentages of respondents from the three communities whose responses touched on themes that
were characterized in the three broad categories: short-term material values, long-term material
values; and non-material values
Ambohibory

Ankiakahely

Tafofontry

(n=34)

(n=38)

(n=118)

short-term material values

65%

79%

55%

long-term material values

53%

63%

87%

non-material values

50%

24%

28%
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Figure 4.11
Compiled coded responses to the open-ended question, “what is the meaning of forest in your
life?”). The three communities’ coded responses are compiled here and show different patterns
for the different communities. I have sorted the responses into three broad categories: short-term
material values; longer-term material values; and non-material values. For respondents from all
communities, longer-term material values were frequently mentioned. In Ambohibory, the nonmaterial values (e.g., “a place to go out and see things” and “a place to contemplate”) mentioned
are more preponderant than for the other communities. In responses from Ankiakahely, more
material values predominate (e.g., “provisions everyday life,” and “for agriculture”).
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CONCLUSION:
RECOMMENDATIONS FOR CONSERVATION PRACTICE

This dissertation shows the benefit of interdisciplinary research and analysis for unpacking the
social context of conservation. Throughout the dissertation, I show how conservation practice in
Makira arose from preexisting models that shaped how it engaged with local values, institutions,
and realities. For the most part, conservation policy reflected a broad-scale understanding of the
threats to Makira’s biodiversity, the livelihoods of Makira’s residents, and the way residents used
the land. Makira conservation policy primarily framed landholder practices as technical problems
and often did not recognize the social, institutional, land tenure, and biophysical diversity that
shaped these practices. Through ethnographic and ecological research, I was able to perceive
landholder practices from a more fine-grained perspective. For example, WCS conservation
policy categorized swidden agriculture as an inefficient land use that threatened Makira’s
biodiversity, and therefore aimed to minimize or eliminate it across the landscape. My research,
however, showed that swidden rice cultivation served to complement paddy rice cultivation for
most households, that it was unevenly practiced within and between communities, and that it
represented a vitally important input to some households’ food security. Given these
characteristics, categorically phasing out swidden and promoting intensive paddy rice cultivation
in its stead is neither feasible nor desirable given the social objectives of the Park.

The interdisciplinary approach of this research enabled this fruitful perspective; the combination
of research objectives from conservation biology as well as anthropology meant that I was able
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to gain insight beyond the standard exercises of both fields. A critique of conservation policy in
light of the social analysis is the typical applied contribution from social science research about
conservation; I go a step further here and provide specific substantive recommendations for
improving conservation practice. Similarly, in conservation biology, a technical analysis of
conservation policy on its own terms is the usual way that researchers engage with applied
questions. In this dissertation, I use theoretical frameworks from the social sciences (e.g.,
virtualism) to engage critically with the fundamental assumptions underlying conservation
policy. A major strength of anthropological analysis for conservation policy and practice is its
ability to render apparent that which otherwise is implicit. Given the global scope of
conservation efforts, large conservation organizations need to be wary of unwittingly importing
assumptions and norms into new contexts where they do not apply. In addition, understanding
the antecedents of today’s conservation policy frameworks can help to increase the chance that
contemporary projects will benefit from lessons learned by previous endeavors. For instance, I
traced the genealogy of conservation policy in Makira, showing the legacy of Integrated
Conservation and Development Project (ICDP) policy in the way that Makira’ planners framed
their work with communities. Despite the extensive literature on the limitations of ICDPs,
Makira’s policies exhibited noteworthy continuity with ICDP policies, relying on the same
underlying models of human behavior that are not applicable in northeastern Madagascar.

I now turn to my recommendations for making Makira Natural Park better able to meet its social
and biodiversity conservation objectives with community members. Makira is still a new
endeavor; it is possible for the project to shift gears in order to better meet its stated goals. More
important, however, than the content of specific policy recommendations is the process of
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conservation policy conception and implementation. Despite a commitment to a participatory
approach, conservation practice and policy in Makira remained largely directed by WCS. While
not ideal, this characteristic is understandable in a place like Makira where social norms
discourage plain speaking and there is a tradition of placating powerful outsiders. It is easy to
take on-the-surface acceptance at face value in the beginning of a project. Now, however, it
behooves WCS Makira to work to facilitate platforms for community members to communicate
their opinions, preferences, and principles in order to improve their participation in the running
of the Park.

I make recommendations to transform conservation practice in three interrelated arenas: 1)
relationship building between communities and the WCS; 2) community natural resource
management (specifically the COBAs); 3) the culture of WCS Makira staff. These
transformations will require changes on the part of community members as well as WCS staff; in
particular, community members will have to change their historical pattern of behavior with
outsiders.

BUILDING BETTER RELATIONSHIPS
The greatest challenge for Makira Natural Park is that of transforming the relationship between
WCS, the official manager of the park, and the surrounding communities. David Mosse wrote,
“project regime is as much about sustaining relationships as implementation – as much relating
as doing” (Mosse 2005, 17). A participatory project, in particular, relies on social relationships to
make progress and to foster the kind of trust and mutual respect that is needed to transcend
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cultural and power differences between parties (Newman 2011). In 2010-2011 when I conducted
my fieldwork, I observed that WCS workers typically interacted with community members in a
hierarchical and formalized manner. Community members recognized this posture and adopted a
corresponding one: placatory in the presence of WCS workers and dismissive in their absence.

Class and ethnic differences between the community members and WCS workers, with
important historical antecedents, were at the root of some of these patterns of interaction. WCS
field agents and Maroantsetra-based program managers typically had a significantly higher level
of education than community members. Field agents had at least a high school diploma and
Maroantsetra-based managers had varying higher degrees. In contrast, community members
typical had relatively low levels of schooling. In a 2007 survey of 1150 households from 27
villages around Makira, an average of 40% of household heads were identified as illiterate, with
only 3% of survey respondents having attended high school (Ramaharitra Tondrasoa 2007).
Some Maroantsetra-based WCS workers were also from a highland ethnic group with a long
history of conquest and domination of the coast – first through the Merina kingdom, then through
indirect rule in the colonial period, and continuing in the present day with highlanders enjoying a
higher access to education and other development services. This legacy of historical and
contemporary power dynamics between highlanders and coastal people shaded their present-day
interactions (Sodikoff 2004).

In order to overcome these challenges, I recommend three thematic approaches for cultivating
better relationships in Makira: 1) focus on shared values and vision; 2) create opportunities for
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learning and shared exploration of the social and ecological context of biodiversity conservation;
and 3) foster a spirit of humility and mutual respect.

At the time of the research, WCS conservation practice focused on what community members
did not know and what they should not do. For instance, environmental education focused on
ecosystem services flowing from intact forests, and WCS field agents worked to make sure that
community members knew that cutting down forest for new swidden fields was forbidden.
Highlighting commonalities instead of differences between these two groups is a first step
towards building a better relationship and enabling better management. Community members
and conservation practitioners actually share more in terms of an understanding of the issues and
the values involved than is reflected in conservation practice56.

For example, multiple community members told us that they recognized troubling changes in
their environment, which they attributed to the loss of forest cover on their own and neighbors’
lands. Conservation practitioners share concern for the loss of forest cover. While the Makira
region is extremely humid, community members recognize changes in rainfall patterns
associated with declining forest cover. One young woman told me that she remembered that the
stream at her village’s entrance used to be so deep that adults could not walk across it, but had to
swim. When I had bathed in that stream the day I spoke with her, the water barely reached my
mid-calf. The weeks before I left the field in mid-May 2011 were some of the clearest and driest
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I am lumping all community members in one group here despite the fact that my research has shown
wide variation between and within communities in terms of livelihood, understanding of conservation,
and access to natural resources. In the interest of space I have overly simplified the reality for
communities in the region but want to mark that this is an inadequate representation of reality.
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I had experienced in the region. Typically June and July are the rainiest months of the year, and
the rains usually begin in May. Several farmers expressed concern about the delayed rains –
would there be enough rain to flood their paddy fields? I must stress, however, that not every
community member with whom we spoke shared the same observations and understandings.

The relationship between forest cover and hydrological services is a major component of
environmental education in Makira, but it does not effectively inspire community members to
abandon land use activities that WCS has identified as environmentally damaging (e.g., swidden
rice cultivation). There are other factors – like the lack of appropriate land for paddy cultivation,
and the already food insecure status of community members – that make abandoning swidden a
difficult proposition. I will go into more detail in the section about COBAs about this natural
resource management challenge. Here, I will focus on how retooling environmental education
could be a means for improving community-WCS relations in Makira.

In carrying out the vegetation plots for my research, I relied on local knowledge about their
lands. I found that community members had a deep knowledge of their natural environment and
were interested in the methods I was using and the reasons behind why I was collecting these
data. Even community members that participated in environmental monitoring for the COBA
were curious about this different way of knowing the land. This long-held knowledge and
curiosity could be a source of exchange between community members and WCS. Instead of
environmental education being conceived of as unidirectional, it could be reconceived as a series
of exchanges between WCS agents and community members. For instance, community members
frequently asked me why foreigners were so interested in their forests. They were surprised that
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people like me came from so far away to study their forests. I tried to explain that lemurs and
fosa and other Malagasy endemics are found nowhere else in the world, and that other parts of
Madagascar had experienced so much forest loss that Makira was a really special place. In
exchanges with community members, WCS workers could share WCS’s reasons for working in
Makira, as well as individual workers’ personal motivations for working in conservation. As I
described in Chapter 4, the normative assumptions underlying WCS’s work in Makira have not
been explicitly addressed when WCS field agents interact with community members, which
leads to community members suspecting hidden agendas in conservation policy in Makira (Chan
2008). Community members could share their own knowledge about their environment, and raise
concerns or questions with respect to changes in their environment or communities. Soliciting
the input and feedback of traditional community leaders in addition to political leaders when
planning and implementing these exchanges would increase the legitimacy of these exchanges
and may help to make the exchanges more meaningful for both groups.

These environmental education exchanges could feed into retooling the environmental
monitoring that the COBA must do as part of its contract. At the moment, a small group of
COBA members collect data every quarter in order to monitor the status of their community’s
forests. Environmental monitoring teams carry out transects to estimate both anthropogenic
impact on the forest and the state of the forest’s biodiversity. Unfortunately, WCS workers in
Maroantsetra have not shared the results of the monitoring to date, and community members
(even monitoring team members) have only a vague understanding of the purpose of the
monitoring. The data already collected could serve as a source of discussion between WCS
workers and community members. For example, it could enable an explanation of how
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individual community forests compare with other communities’ forests, and how forests and
forest use are changing over time. Community members and WCS workers could discuss what
these trends mean and what they mean for what they want and need from the forests. WCS
workers and community members could identify specific community-level questions that
monitoring could potentially answer rather than only having standardized monitoring protocols
designed centrally by WCS managers. Building an adaptive and dynamic monitoring program
that enables learning could not only lead to better management (Folke et al. 2005), but could also
serve to create and maintain better working relationships between WCS and communities.

In order to successfully build upon a shared vision, I recommend that WCS cultivate a spirit of
humility and mutual respect between community members and WCS workers. At the time of the
research, conservation practitioners often reinforced power differences with community
members. For instance, when visiting a community, conservation practitioners rarely sought out
community members in their own homes, but summoned them to the house where they were
staying instead. In turn, community members rarely spoke freely with conservation practitioners
– even with the field agents that were based in their own village whom they saw frequently. This
meant that conservation practitioners would deliver a speech or make a recommendation, and
community members would nod, seemingly acquiescing, but never intending to actually change
their behavior at all.
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SUPPORTING COBAS TO CREATE AN ALTERNATIVE POLITICAL ECOLOGY
How can Makira communities and WCS staff work together to change the administration of
COBAs in order to empower communities as natural resource managers in keeping with the
intentions of the framers of the GCF/GELOSE legislation (as described in Chapter 2)?
Community members still need to better understand the management transfer and the diverse
possibilities of natural resource management rules included in the management transfer contract.
Creating new institutions takes time, however; a fishery managed by a community group in
Mexico only was effective at excluding outsiders ten years after the community group was
officially recognized as the fishery’s manager (Basurto et al. 2012). While the COBAs do not yet
serve the community interest, they remain an opportunity for Makira communities to participate
in the governance of Makira Natural Park, and to improve community forest management.

For example, conservation practitioners identify swidden agriculture as the main cause of forest
cover loss in Makira and therefore focus their efforts on encouraging community members to
intensify agriculture – emphasizing paddy rice as an alternative to swidden, despite the dearth of
flat land suitable for making paddies in the mountainous region. National law also reflects this
characterization of swidden agriculture – clearing forests to make swiddens is illegal. By
facilitating the management transfer and writing the rules governing each COBA, WCS already
restricted swidden agriculture to forest regrowth, which had significant impacts on farmers.
Swiddens created from regrowth had lower yields than swiddens from forests, and they required
more labor for weeding. Community members did not want to abandon traditional land use
practices (i.e., swidden) without viable alternatives, as most families already endured a period of
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hardship each year when their rice supply ran out before the next harvest was ready (on average,
community members reported eating rice for 9.4 months of the year).

The alternatives that WCS offered to community members in order to encourage a reduction in
swidden cultivation were difficult for community members to adopt. The two main interventions
that WCS implemented to support paddy rice cultivation were 1) the construction of small-scale
dams to increase the area flooded for paddy rice cultivation and 2) training in intensive paddy
rice cultivation techniques, specifically the System of Rice Intensification (SRI). WCS workers
expressed frustration that so few community members had changed rice cultivation practices or
abandoned swidden cultivation; they did not perceive the barriers to change for community
members. First, SRI requires a level of control over water that the majority of community
members cannot have – the majority of community members’ paddy plots are flooded by a
combination of rain and irrigation. Under SRI methodology, it is necessary to drain the rice
paddy several times during the growing season so that the soil can dry out and aerate the roots of
the growing rice stalks. The irrigation systems that existed in the communities where I worked
could not drain the paddies during the rainy season. Second, the methodology of SRI entailed
specialized equipment that was expensive to obtain and not readily available in communities.
Finally, beyond these impediments at the plot level, there was an unequal level of access to rice
paddies in general. Community members could have adopted some of the SRI techniques that
did not require special equipment or high levels of water control, but not all community members
had access to rice paddies. Swidden rice cultivation represented the only way to meet household
needs for these households. The problem with dam construction as a strategy to increase paddy
production is that the lands that dams flooded were lands already claimed by specific
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households, so the dams did not necessarily increase the number of households who had access
to paddies. Many households only had access to inherited rice paddies, which were shared on a
rotational basis within a kin group. In order to increase the percentage of households with
consistent access to rice paddies, a census of paddy tenure situations would be a necessary first
step to identify the households most in need of increased paddy access. Alternatively, WCS field
agents could work with traditional community leaders (Tangalamena) to identify the particularly
needy households. A second step would be to work with community members to identify yieldincreasing techniques for both paddy and swidden rice cultivation that can be adopted without
significant investment in irrigation infrastructure or specialized equipment. For instance, there
exists variation between households in the specific practices of rice cultivation. Community
members and WCS could identify those households with the best yields and investigate if their
practices were different from other households with more average yields.

A series of exercises to facilitate visioning for the future could potentially be transformative for
the numerous communities in the Makira region in order to reimagine the COBAs as a tool to
achieving a desired future. It is not enough however to say that this exercise should be
undertaken. The spirit of the undertaking and the climate surrounding these exercises are as
important as the substance of what is described within them. Because of the central role of WCS
in establishing the existing COBAs, the work to improve relationships, as described above, will
be fundamental to making these visioning exercises a success. Whether WCS workers or other
facilitators work to implement these exercises, it is essential that the time to build trust and
mutual respect is included in the process. Otherwise community members will say yes to
whatever is proposed as long as they believe it will enable them to get something they want
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(whether that be more dam construction or support for school construction). The luxury of the
time involved to build these kinds of relationships is obviously a difficult line item to fund in an
era of shrinking budgets. However, holding a workshop once is simply not effective enough to
build the kind of relationship that will enable truly empowering community forest management
in the Makira region.

WCS MAKIRA STAFF CULTURE
I recommend that WCS leadership engender a major revision of both staff culture and WCS
institutional bureaucracy in order to support the relationship building and retooling of the
COBAs as outlined above.

A first step that would contribute to a better staff culture for achieving Makira’s goals would be
cultural sensitivity training. The differences between WCS staff and community members in
terms of level of education and ethnicity mean that WCS staff members need to be aware of how
to bridge that difference and to overcome potential prejudices and biases. A series of training
sessions, with role-plays, covering local culture, socioeconomics, and history as well as diversity
more generally, could help to improve staff sensitivity with respect to how they interact with
Makira residents.

Another important shift needed in WCS staff culture is the deliberate valorization of downtime
for building relationships with community members. While this time does not necessarily
translate directly to measurable outputs, it is fundamental to making sure that WCS staff can
work effectively with community members rather than just dictate preconceived outcomes to
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unreceptive audiences. WCS staff must be supported and encouraged to increase informal
interactions with community members and to take an active interest in their lives. It can be
uncomfortable to travel to a community without a set agenda, but being open to unexpected
opportunities is a characteristic that should be fostered.

With respect to reporting and monitoring requirements, I would encourage WCS Makira to work
with its community partners and conservation practitioners at all levels to make sure that the
emphasis is on measuring project impacts, and not necessarily outputs. While it is much easier to
keep track of and quantify outputs, the impacts are a better measure of intervention success.
WCS conservation practice with community members at the time of the research was highly
standardized and easily reportable – but not necessarily very effective. The challenge that Makira
Natural Park faces – conserving biodiversity and mitigating climate change while supporting
local sustainable livelihoods – is monumental. Focusing on impacts rather than outputs might
make WCS appear less effective in the short run but will help transform conservation practice to
more effectively meet objectives.

Finally, WCS Makira managers need to become more sensitive to the local context. At the time
of the research, most conservation interventions were homogeneous across the eastern subregion.
In WCS reports, diversity across the Makira region was acknowledged – differences in
livelihood strategies, histories of deforestation, and rainfall were identified between different
subregions (DGEF & WCS 2005). Through this research, however, I also found significant
differences between villages within the eastern subregion alone. No doubt the WCS field agents
cannot help but be aware of the differences between the different communities in which they
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work, but for whatever reason, this knowledge has not translated into tailoring of conservation
interventions. For instance, in communities with good access to high-quality forests (such as
Ambohibory), I would not recommend continuing the seedling nursery projects. In communities
with a high reliance on swidden rice cultivation relative to paddy rice (such as Ambohibory), I
would recommend that WCS work with community members to find techniques that can boost
yield and minimize weeding in swiddens made from fallows. These are just two examples of
tailoring; many more are possible.

Throughout the dissertation, I have used anthropological theory to better understand conservation
practice. Furthermore, the ethnographic approach enabled me to uncover the social context of
biodiversity conservation. This dissertation contributes to both the academic body of knowledge
about the social effects of conservation projects as well as the more practical knowledge
regarding how to improve conservation projects to make them more culturally appropriate,
effective, and just.
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APPENDICES
COMMUNITY MEMBER QUESTIONNAIRE (ENGLISH)
Date:

Village & Fokontany:

Researcher:

Respondent code:

Respondent gender/position (e.g reny, ray, viavy, etc.):
Do we have your consent to continue?

 Yes

 No

Can we record and write your responses?

 Yes

 No

1. Have you lived here your whole life ?

 Yes

 No

If not, where?
2. For how many generations has your family lived here (or where you were born)?
3. Where is your family from?
4. Do you have a lowland ricefield?

 Yes

 No

How did you gain access to this ricefield?
a.  IT’S MINE:
 bought

 individually
 created/developed

 given (from whom:

)

where is it?
 inherited (from whom:
 already divided

)  still shared with family
how many households use the ricefield?

where is it?
 other:
where is it?
b.  RENTED
 every year?
 money?
where is it?

 Yes
 sometimes?
 zebu?

 never?
How many years at a time?

 No
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Is it difficult to find a ricefield to rent here?
Do you have to look far ahead of time before you want to use a ricefield if you want
to rent one ? how many years in advance? Do you pay up front ?
 make a paper record
c.  BORROWED

 Yes

from whom?

 No

How many years at a time?

d.  SHARE-CROP
 every year?

 witness present

 Yes
 sometimes?

 No

 never?

why?
how do you divide the harvest?

How many years at a time?

e.  RENT OUT
 every year?

 sometimes?

 Yes

 No

 Yes

 No

 never?

why?
 money?

How many years at a time?

where?
f.

 SHARE-CROP TO OTHERS
 every year?

 sometimes?

 never?

why?
how do you divide the harvest?

How many years at a time?

g. HOW MANY KILOS OF RICE DO YOU PLANT AT A TIME?
 # kg:
 Do you do System of Rice Intensification?

How many kilos:

YES : How does the harvest compare with traditional methods of planting rice?
h. Do you move around where you work paddy rice?
 Yes, we move around

 No, we are in one place
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why ?
i.

Did the extent of your rice field change between this year and last?
 same

j.

 bigger

 smaller (this year)

Do you plant a second crop of rice in the summer months?

 Yes

 No

i. where?
 rented rice field

 inherited rice field

5. Do you practice swidden rice (jinja)?

 individual rice field
 Yes

 No

a. How do you have access to the land where you do jinja ?
 individual

 family

 inheritance (from whom:

)

 borrowed:
b. How many kilos did you plant?
c. Do you move around where you practice jinja ?
 Yes, we move around

 No, we stick to one place

If YES : After how many years can you return to the first spot ?
If NO : For how many years can you use the same spot ?
d. Did the extent of your jinja change since last year?
 same

 bigger

 smaller

 bought
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6. What kind of rice do you plant?
type

# kgs
 winter rice  summer rice  slash-&-burn
 winter rice  summer rice  slash-&-burn
 winter rice  summer rice  slash-&-burn
 winter rice  summer rice  slash-&-burn
 winter rice  summer rice  slash-&-burn

What differentiates these different varieties?

7. Of the rice that you harvest, do you eat it all or sell some too?
a. What fraction of your total harvest do you sell?
b. For how many months does your harvest last?
For example, for how many months does the summer rice together with the jinja rice
last ?
And the winter rice, how many months does it last ?
c. When the winter rice is harvested, is there still summer rice or jinja rice to eat ?
8. Apart from paddy rice fields, what other lands do you hold?
a. Name of the land:
type of land-use and size :
 inherited

 given

(from whom:

 rented

 created/claimed

 borrowed

 created/claimed

 borrowed

)

b. Name of the land:
type of land-use and size :
 inherited

 given

(from whom:
c. Name of the land:
type of land-use and size :

 rented
)
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 inherited

 given

(from whom:

 rented

 created/claimed

 borrowed

 created/claimed

 borrowed

)

d. Name of the land:
type of land-use and size :
 inherited

 given

(from whom:

 rented
)

9. What do you grow on your lands?










jirofo (clove)
lavanille (vanilla)
kafe (coffee)
ambazaha (manioc)
fontsy (banana)
fary (sugar cane)
tsomanga (sweet potato)
manasy (pineapple)

 tsakotsako (corn)
 saognambo (breadfruit)
 ovibe (wild potato)
 lakisy (lychee)
 voahangy (orange)

 sahogno (taro)
 vantsiroko (beans)
 anana (greens)
 Tsiasisa (beans)
 telovolana (beans)
 vapaza (papaya)
 vany (coconut)
 vary femba (sesame)
 zariko (beans)
 zavika (avocado)
 anything else?

 tsirebika (pumpkin)

10. Is your land sufficient?

 Yes

 No

11. If one’s land is not sufficient, what can someone in your community do?
a. For example, to access additional land for a ricefield? Agroforestry/hill agriculture?
jinja ?
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b. Is it required to ask permission if you want to change the land you use or plant on ?
 Yes

 No

i. Who needs to be asked? Other than family, for example?
 landowner

 community leader (government)  Makira

 family

 COBA

 government

c. Are you a part of the COBA?

 other :
 Yes

 No

Do you hold a position on their committee?
d. Do you think that it’s clear to most people here how to go about accessing new land?

e. Do you think that land transfers and divisions are fair for the most part here?

12. Have you seen changes in the way land is used in your community in recent years?
 Yes there have been changes

 No change

What kind of changes did you see? What do you think of these changes?

13. What do you raise?
a.  akoho (chickens)
 gisy (geese)

 drakidraky (ducks)

 dokitry? (ducks)

 laoko? (fish)

 lambo? (pigs) how many:

 aomby? (zebu) how many:

 anything else?
b. Do you eat them or sell them, for the most part?
i. eat:
sell:
exchange:
bring them to feed work parties:
ii. Where and to whom do you sell them or exchange them?
14. What are the different kinds of forest around here?
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type

What you can collect there

15. What are the different kinds of hill agriculture around here?

16. What is the meaning of rice fields in your life?

17. What is the meaning of forests in your life?

a. If there were a big store in your village, with all of the things in it that you get from the
forest, and you had plenty of money, would you still need the forest? Would the
forest still be important to you?
If not, would it be ok to cut down all the forest?
18. What is the meaning of jinja in your life?

19. Can you rank the following land uses according to the benefits that they bring to your
household?
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1.
2.
3.
4.
5.
6.
7.
8.
9.
20. Can you rank the following land uses according to how they benefit your community in
general?
1.
2.
3.
4.
5.
6.
7.
8.
9.
21. Can you make piles or groups of the different land uses, according to how you see their
relationships?

22. Is there anything else you want to tell us?
23. Is there anything you want to ask us?
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COMMUNITY MEMBER QUESTIONNAIRE (MALAGASY)
TOROLALANA MIKASIKA NY FANADIHADIANA – FOKONOLONA – 2.4
Daty:

Tanana & Fokontany:

Anarany pikaroka:

Famantarana ny piresaka:

Mombamomba ny piresaka (e.g reny, ray, viavy, etc.):
Afaka miresaka tsara atsika ?

 Ya

 Tsia

Ary afaka manoratra na malaka feonao ve zahay?

 Ya

 Tsia

24. Andre mon nipetraka taketo fo laitry izay?

 Ya

 Tsia

Ary ka tsy taketo, takaiza ?
25. Efa fahafirin-jafy anao amin’ny fianakavianandre izay nipetraka taketo voalohany (taloha) ?
26. Avy akaiza fiavianan’andre ?
27. Andre manana horaka?

 Ya

 Tsia

Ino fomba nahazahoanao ny horakanao?
a.  TOMPINY :
 nividy

 ninao manokana
 namaky

 namiana (avy tamin-jovy :

)

akaiza ?
 lova (avy tamin-jovy :

)  nin’i fianakaviana

 efa voazara

firy fianakaviana mampiasa ny hôraka?
akaiza?
 hafa :
akaiza?
b.  MAMONDRO
 isan-taono ?

 Ya
 indraikindraikiny?  tsary?

 vola ?  aomby?

firy taono ?

 Tsia
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akaiza?
Sarotra mon mahita horaka hifondroana aty?
Anao mon efa mizaha mialoha amin’ny horaka hifondroana ? Firy taono mialoha ny
hiasana, ary efa magnefa vola?
 magnano taratasy
c.  MIHINDRANA
tamin-jovy?

 Ya

 Tsia

 Ya

 Tsia

firy taono ?

d.  MALAKA MISASAKA
 isan-taono ?

 vavolom-belona

 indraikindraikiny?  tsary?

mangnino?
manakory firasana ny vokatra ?

firy taono ?

e.  MAMPAMONDRO
 isan-taono ?

 Ya

 Tsia

 Ya

 Tsia

 indraikindraikiny?  tsary?

mangnino?
vola ?

firy taono ?

akaiza?
f.

 MANGAMIA MISASAKA
 isan-taono ?

 indraikindraikiny?  tsary?

mangnino?
manakory firasana ny vokatra ?
g. FIRY KILOS AMBÉ’NY VARY NAMBOLENAO?
 firy kilo:
 magnano vary maro anaka ? firy kilo:

firy taono ?
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YA : manakory ny vokatra ampitahaina amin’ny volin-drazana ?
h. Ary mifindrafindra andre mamboly vary ankoraka?
 Ya, mifindrafindra

 Tsia, tsy mifindrafindra

magnino ?
i.

Niova ny velaran’ny tany nambolianao tamin’ny taona lasa tozay tanito?
 Mitovy

j.

 Maventy

 Mihahely

# elitry tamin’ny taono lasa:

Ary magnano VARY TAONO ?

 Ya

 Tsia

i. aiza?
 horaka fondroana

 horaka lova

 horaka ninao

28. Andre magnano jinja?

 Ya

 Tsia

a. Avy taiza nahazahoanao tany nagnanaovanao jinja ?
 Tompiny :
 ninao manokana

 nin’ny fianakaviana

 lova

)

(avy tamin-jovy :

 nividy

 Mihindrana:
b. Firy elitry sa firy kilos ambé’ny vary nambolenao?
c. Ary mifindrafindra andre mamboly vary na jinja?
 Ya, mifindrafindra

 Tsia

Izikoa YA : Isaka firy taono vao miverina amin’ilay tany ?
Izikoa TSIA : Firy taono hafaka magnano jinja amin’ny tany areky ?
d. Niova ny velaran’ny tany nambolianao tamin’ny taona lasa?
 Mitovy

 Maventy

 Mihahely

# elitry:

29. Vary ino aby mon ambe-bary hambolinandre ?
karazam-bary

firy kilos?
 vary ririna  vary taono  jinja
 vary ririna  vary taono  jinja
 vary ririna  vary taono  jinja
 vary ririna  vary taono  jinja
 vary ririna  vary taono  jinja
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Ino aby mon no mampiavaka ireo karazam-bary aby ireo? Magnino mamboly araiky ohatra
menatratra fo tsy biditry ohatra?

30. Vary hambolinao jiaby mon hoaninareo sa misy hamidy?
a. Tokotokony ampahafirin’ny vokatra no hambidy?
b. Mandritra ny firy volana varinandre vao lany ?
ohatra, vary taono+jinja mahadigny firy volana ?
Vary ririnina mahadigny firy volana ?
c. rehefa mato ny vary ririnana, mbola misy vary taono sa vary jinja ?
31. Aiza aby taninao ankoatrany horaka ?
a. anarany tany:
karazana (habezany)
 lova

 namiana

(avy tamin-jovy :

 mamondro

 namaky

 nihindrana

 namaky

 nihindrana

 namaky

 nihindrana

 namaky

 nihindrana

)

b. anarany tany:
karazana (habezany)
 lova

 namiana

(avy tamin-jovy :

 mamondro
)

c. anarany tany:
karazana (habezany)
 lova

 namiana

(avy tamin-jovy :

 mamondro
)

d. anarany tany:
karazana (habezany)
 lova

 namiana

(avy tamin-jovy :

 mamondro
)
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32. Ino aby no tena raha hambolinandre ?















jirofo
lavanille
kafe
ambazaha
fontsy
fary
tsomanga
manasy
tsakotsako
saognambo
ovibe
lakisy
voahangy
tsirebika













sahogno
vantsiroko
anana
tsiasisa
telovolana
vapaza
vany
vary femba
zariko
zavika
avy eo ino koa?

33. Ampy ny taninao ?

 Ya

 Tsia

34. Ampy ny taninao ?

 Ya

 Tsia

 Ya

 Tsia

35. Izy ka tsy ampy tanin-tena ino ny tokony atao ?
a. Ohatra, horaka? tanimboly? jinja ?

b. Ary mila mangataka raha hiova tany hiasana na hamboliana ?
i. Aminizovy no hangatahana? Aminizovy akaotran’ny fianakaviana, ohatra ?
 tompiny tany

 sefo fokontany

 Makira

 VOI

 fanjakana

 hafa :

c. anao mpikambana aminy VOI ?
membre birao ny VOI ?

 fianakaviana
 Ya

 Tsia
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d. Mazava amin’olo jiaby ny tokony atao mba hahazahoana tany ?

e. Ary tegna rariny ny fizarana na fahazahoana tany aty ?

36. Ary efa nisy fiovana ny fampiasana ny tany tanatiny taono tatoato? Ino fiovoana hitanao sy
azo tsapain-tanana?
 Ya nisy fiovana

 Tsy nisy fiovana

Akory fahitanao azy ?

37. Ino aby raha hitariminandre ?
a.  akoho?
 laoko?

 drakidraky

 dokitry?

 lambo? firy :

 aomby? firy :

 Ino koa ? :
b. Hoanina sa hambidy ?
i. hoanina :
hambidy :
hatakalo :
hindesina miasa :
ii. Haminjovy izy hambidy, na hatakalo ?
38. ino aby ny karazana atiala misy aty ?
karazana

 gisy?

Raha falainy amin’azy
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39. ino aby ny karazana tanimboly misy aty ?

40. Ino dikany horaka amin’ny fiainan’andre ?

41. Ino dikany ati-ala amin’ny fiainan’andre ?

a. Botiky :

42. Ino dikany jinja amin’ny fiainan’andre ?

43. Amin’ny fampiasana ny tany aty, afaka manasokajy ny filaharana araka ny mahazavadehibe ireo tany aby ireo ve anao, araka ny tombontsoanao manokana?
2.
3.
4.
5.
6.
7.
8.
9.
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44. Mbola amin’ny fampiasana ny tany fo, afaka mbola manasokajy ny filaharana araka ny
mahazava-dehibe ireo tany aby ireo ve anao mba ho tombontsoan’ny fokonolona amin’ny
akapobeny?

1.
2.
3.
4.
5.
6.
7.
8.
9.
45. Ary afaka mampiasa i sary aby tio anao mba hahafahana manasokajy ny fampiasana ny
tany araka ny hevitrao ?

46. Ary sao mbola manana raha hivolagniny na hazavainy hafa mahakasika ny fampiasana tany
aty anao ?

47. Ary sao mbo misy raha tianao hagnontaniana zahay ndreky anao ?
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CONSERVATION PROFESSIONAL QUESTIONNAIRE (ENGLISH)
Date:

Village & Fokontany:

Researcher:

Respondent code:

Respondent gender/position:
Do we have your consent to continue?

 Yes

 No

Can we record and write your responses?

 Yes

 No

1. What is your position with WCS Makira?
2. How many years have you worked here for Makira?
(What year did you begin?)
3. Did you change your position over the time you’ve been working here?

4. Why did you want to work for WCS Makira?

5. Where were you born?
 Countryside

 Large town

 In the Makira Region

6. For how many generations has your family lived in the place of your birth?
7. Where is your family from?
8. Do you have a lowland ricefield?

 Yes

 No

How did you gain access to this ricefield?
a.  IT’S MINE:
 bought

 individually
 created/developed

 given (from whom:

where is it?
 inherited (from whom:
 already divided
where is it?

)  still shared with family
how many households use the ricefield?

)
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 other:
where is it?
b.  RENTED
 every year?
 money?

 Yes
 sometimes?
 zebu?

 No

 never?
How many years at a time?

where is it?
Is it difficult to find a ricefield to rent here?
Do you have to look far ahead of time before you want to use a ricefield if you want
to rent one ? how many years in advance? Do you pay up front ?
 make a paper record
c.  BORROWED

 Yes

from whom?

 No

How many years at a time?

d.  SHARE-CROP
 every year?

 witness present

 Yes
 sometimes?

 No

 never?

why?
how do you divide the harvest?

How many years at a time?

e.  RENT OUT
 every year?

 sometimes?

 Yes

 No

 Yes

 No

 never?

why?
 money?

How many years at a time?

where?
f.

 SHARE-CROP TO OTHERS
 every year?

 sometimes?

 never?

why?
how do you divide the harvest?

How many years at a time?
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g. HOW MANY KILOS OF RICE DO YOU PLANT AT A TIME?
 # kg:
 Do you do System of Rice Intensification?

How many kilos:

YES : How does the harvest compare with traditional methods of planting rice?
h. Do you move around where you work paddy rice?
 Yes, we move around

 No, we are in one place

why ?
i.

Did the extent of your rice field change between this year and last?
 same

j.

 bigger

 smaller (this year)

Do you plant a second crop of rice in the summer months?

 Yes

 No

i. where?

 rented rice field

 inherited rice field

 individual rice field

9. Do you practice swidden rice (jinja)?

 Yes

 No

a. How do you have access to the land where you do jinja ?
 individual

 family

 inheritance (from whom:

)

 borrowed:
b. How many kilos did you plant?
c. Do you move around where you practice jinja ?
 Yes, we move around

 No, we stick to one place

If YES : After how many years can you return to the first spot ?
If NO : For how many years can you use the same spot ?
d. Did the extent of your jinja change since last year?
 same

 bigger

 smaller

 bought
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10. What kind of rice do you plant?
type

# kgs
 winter rice  summer rice  slash-&-burn
 winter rice  summer rice  slash-&-burn
 winter rice  summer rice  slash-&-burn
 winter rice  summer rice  slash-&-burn
 winter rice  summer rice  slash-&-burn

What differentiates these different varieties?

11. Of the rice that you harvest, do you eat it all or sell some too?
a. What fraction of your total harvest do you sell?
b. For how many months does your harvest last?
For example, for how many months does the summer rice together with the jinja rice
last ?
And the winter rice, how many months does it last ?
c. When the winter rice is harvested, is there still summer rice or jinja rice to eat ?
12. Apart from paddy rice fields, what other lands do you hold?
a. Name of the land:
type of land-use and size :
 inherited

 given

(from whom:

 rented

 created/claimed

 borrowed

 created/claimed

 borrowed

)

b. Name of the land:
type of land-use and size :
 inherited
(from whom:

 given

 rented
)

13. If one’s land is not sufficient, what can someone in Makira communities do?
a. For example, to access additional land for a ricefield?
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b. For example, to access additional land for a agroforestry?

c. For example, to access additional land for swidden?

d. Is it required to ask permission if you want to change the land you use or plant
on?

 Yes

 No

i. Who needs to be asked? Other than family, for example?
 landowner

 community leader (government)  Makira

 family

 COBA

 government

 other :

e. Do you think that it’s clear to most people in Makira communities how to go about
accessing new land?

f.

Do you think that land transfers and divisions are fair for the most part in Makira
communities?

14. Have you seen changes in the way land is used in Makira communities in recent years?
 Yes there have been changes

 No change

What kind of changes did you see? What do you think of these changes?

15. How do you see your work going here?
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16. What have been the greatest successes so far?

17. What have been the greatest challenges so far?

18. How do you think the management transfers are going in Makira?

19. What are the different kinds of forest in Makira communities?
type

What you can collect there

20. What are the different kinds of hill agriculture/agroforests in Makira communities?

21. What is the meaning of rice fields in your life?
a. For you alone:

b. For the communities in the periphery of Makira:
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22. What is the meaning of forests in your life?
a. For you alone:

b. For the communities in the periphery of Makira:

23. What is the meaning of swidden in your life?
a. For you alone:

b. For the communities in the periphery of Makira:

24. Can you rank the following land uses according to the benefits that they bring to your
household?
1.
2.
3.
4.
5.
6.
7.
8.
9.
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25. Can you rank the following land uses according to the benefits that that they bring to the
community in general?
1.
2.
3.
4.
5.
6.
7.
8.
9.
26. Can you make piles or groups of the different land uses, according to how you see their
relationships?

27. Can you please make a map of a community in the periphery of Makira that you know the
best? Can you depict the different important land uses in this map?

28. Is there anything else you want to tell us about land use?

29. Is there anything you want to ask us?
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CONSERVATION PROFESSIONAL QUESTIONNAIRE (MALAGASY)
TOROLALANA MIKASIKA NY FANADIHADIANA
Daty:

Tanana & Fokontany:

Anarany pikaroka:

Famantarana ny piresaka:

Mombamomba ny piresaka (e.g reny, ray, viavy, etc.):

Afaka miresaka tsara atsika ?

 Ya

 Tsia

Ary afaka manoratra na malaka feonao ve zahay?

 Ya

 Tsia

30. Ino andraikitranao ato amin’ny Makira ?
31. Efa firy taono anao niasa tato amin’ny Tetik’asa Makira ?
(nanoboko tamin’ny taono firy ?)
32. Ary efa favy niova andraikitra anao niasa tato ?

33. Fa inona no nahatapak’evitra anao hiasa amin’ny Makira ?

34. Ary taiza mon anao teraka ?
 Tambanivolo

 Tan-tanambe

 Amin’ny faritra misy Makira

35. Efa firy génération ny fianakavianao nipetraka tamin’io tany nahatirahanao io ?
36. Avy akaiza Razamben’andré ?
37. Andre manana horaka?

 Ya

 Tsia

Ino fomba nahazahoanao ny horakanao?
a.  TOMPINY :  ninao manokana
 nividy

 namaky

 namiana (avy tamin-jovy :

)

akaiza ?
 lova (avy tamin-jovy :

)  nin’i fianakaviana

 efa voazara
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firy fianakaviana mampiasa ny hôraka?
akaiza?
 hafa :
akaiza?
b.  MAMONDRO
 isan-taono ?

 indraikindraikiny?  tsary?

 vola ?

 aomby?

firy taono ?

akaiza?
Sarotra mon mahita horaka hifondroana aty?

Anao mon efa mizaha mialoha amin’ny horaka hifondroana ? Firy taono mialoha
ny hiasana, ary efa magnefa vola?
 magnano taratasy

 vavolom-belona

c.  MALAKA MISASAKA
 isan-taono ?

 indraikindraikiny?  tsary?

mangnino?
manakory firasana ny vokatra ?

firy taono ?

d.  MAMPAMONDRO – Ary anao mon manana horaka hafaka hafondro
amin’olo ?
 isan-taono ?

 indraikindraikiny?  tsary?

mangnino?
 vola ?
akaiza?

firy taono ?
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e.  MANGAMIA MISASAKA
 isan-taono ?

 indraikindraikiny?  tsary?

mangnino?
manakory firasana ny vokatra ?
f.

firy taono ?

FIRY ELITRY SA FIRY KILOS AMBÉ’NY VARY NAMBOLENAO?
 firy kilo:
 magnano vary maro anaka ?

firy kilo:

g. Ary mifindrafindra andre mamboly vary ankoraka?
 Ya, mifindrafindra

 Tsia, tsy mifindrafindra

magnino ?

h. Niova ny velaran’ny tany nambolianao tamin’ny taona lasa tozay tanito?
 Mitovy
i.

 Maventy

 Mihahely

# elitry tamin’ny taono lasa:

Ary magnano vary taono ?

 Ya

 Tsia

i. aiza?
 horaka fondroana

 horaka lova

38. Andre manana jinja?

 horaka ninao
 Ya

 Tsia

a. Avy taiza nahazahoanao tany nagnanaovanao jinja ?

b. Ino fomba nahazahoanao ny tany nagnanaovanao jinja?
 Tompiny :
 ninao manokana

 nin’ny fianakaviana

 lova (avy tamin-jovy :

)

 Mihindrana:
c. Firy elitry sa firy kilos ambé’ny vary nambolenao?
d. Ary mifindrafindra andre mamboly vary na jinja?
 Ya, mifindrafindra

 Tsia

 nividy
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Izikoa YA : Isaka firy taono vao miverina amin’ilay tany ?
Izikoa TSIA : Firy taono hafaka magnano jinja amin’ny tany areky ?
e. Niova ny velaran’ny tany nambolianao tamin’ny taona lasa?
 Mitovy

 Maventy

 Mihahely

# elitry:

39. Vary ino aby mon ambe-bary hambolinandre ?
karazam-bary

firy kilos?
 vary ririna  vary taono  jinja
 vary ririna  vary taono  jinja
 vary ririna  vary taono  jinja
 vary ririna  vary taono  jinja
 vary ririna  vary taono  jinja

Ino aby mon no mampiavaka ireo karazam-bary aby ireo? Magnino mamboly araiky ohatra
menatratra fo tsy biditry ohatra?

40. Vary hambolinao jiaby mon hoaninareo sa misy hamidy?
a. Tokotokony ampahafirin’ny vokatra no hambidy?
b. Mandritra ny firy volana varinandre vao lany ?
vary taono mahadigny firy volana ?
mividy vary manomboka volana ino andre mandrapa mato ny vary ririna ?
c. rehefa vary ririna efa mato mbola misy vary taono sa vary jinja ?
41. Aiza aby taninao ankoatrany horaka ?
a. anarany tany:
karazana (habezany)
 lova

 namiana

(avy tamin-jovy :

 mamondro

 namaky

 nihindrana

)

b. anarany tany:
karazana (habezany)
 lova

 namiana

(avy tamin-jovy :

 mamondro  namaky
)

 nihindrana
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42. Raha ti-hiova tany hamboliana inona ny tokony atao amin’ny faritra Makira?
a. Ino atao rehefa mizaha horaka vaovao?

b. Ino atao rehefa mizaha tanimboly vaovao ?

c. Ino atao rehefa mizaha tany vaovao atao jinja ?

d. Ary mila mangataka raha hiova tany hiasana na hamboliana ?
 Ya

 Tsia

i. aminizovy no hangatahana?
 tompiny tany

 sefo fokontany

 Makira



fianakaviana
 VOI

 fanjakana

 hafa :

e. Mazava amin’olo jiaby ny tokony atao mba hahazahoana tany amin’ny faritra
Makira ?

f.

Ary tegna rariny ny fizarana na fahazahoana tany aty amin’ny faritra Makira ?

43. Ary efa nisy fiovana ny fampiasana ny tany tanatiny taono tatoato?
 Ya nisy fiovana
Akory fahitanao azy ?

44. Manakory ny fitiavanao ity asa ity ?

 Tsy nisy fiovana
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45. Manakory ny fiheritreretanao ny Famindram-pitantanana na ity Transfert de Gestion ity ?

46. ino aby ny karazana atiala misy amin’ny faritra Makira?
karazana

Raha falainy amin’azy

47. ino aby ny karazana tanimboly misy amin’ny faritra Makira?

48. Ino dikany horaka amin’ny fiainan’andre ?
a. Aminao manokana :

b. Amin’ny fokonolona amin’ny faritra Makira :

49. Ino dikany ati-ala amin’ny fiainan’andre ?
a. Aminao manokana :

b. Amin’ny fokonolona amin’ny faritra Makira :

50. Ino dikany jinja amin’ny fiainan’andre ?
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a. Aminao manokana :

b. Amin’ny fokonolona amin’ny faritra Makira :

51. Amin’ny fampiasana ny tany aty, afaka manasokajy ny filaharana araka ny mahazavadehibe ireo tany aby ireo ve anao, araka ny tombontsoanao manokana?
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
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52. Mbola amin’ny fampiasana ny tany fo, afaka mbola manasokajy ny filaharana araka ny
mahazava-dehibe ireo tany aby ireo ve anao mba ho tombontsoan’ny fokonolona amin’ny
akapobeny?
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
53. Ary afaka mampiasa i sary aby tio anao mba hahafahana manasokajy ny fampiasana ny
tany araka ny hevitrao ?

54. Ary hafaka magnano sarin-tanin’ny faritry Makira izay hanehoanao ny fokontany na ny faritry
Makira tegna hainao ianao,ary hanehoanao koa ireo fomba samihafa fampiasana ny tany sy
ireo raha hitanao tegna manan-danja tokony atao sary

55. Ary sao mbola manana raha hivolagniny na hazavainy hafa mahakasika ny fampiasana tany
aty anao ?

56. Ary sao mbo misy raha tianao hagnontaniana zahay ndreky anao ?

