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Research Overview

On the Masoala Peninsula in northeastern Madagascar, forest- and other
non-cultivated resources form an important part of local livelihoods.
Using ecological and social research methods, | sought to explore the
drivers and consequences of natural resource use for my dissertation.
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How can these insights help to better manage natural resources and support human livelihoods?

The following provides an overview of my doctoral dissertation, “Natural resource use by forest-
adjacent communities in northeastern Madagascar: its drivers and implications”
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Local communities on the Masoala Peninsula reported the
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Part One | How are wild plants used in northeastern Madagascar?
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Wild plant resources decline for both people and lemurs in northeastern
Madagascar

Natural resources play an important role in the lives of people around the world.
They provide timber and fuelwood, ethnopharmaceuticals, and food, among many other
products. Natural resources can be especially important in the lives of the rural poor.
Often, however, wild resource extraction is an unsustainable practice and one
frequently framed as counter to many conservation aims. But is this necessarily so?
Addressing this question for both people and wildlife is crucial for developing informed,
actionable management recommendations that support the requirements of all natural
resource users.

| sought to understand how wild plants are used on the Masoala Peninsula, a
global biodiversity hotspot in northeastern Madagascar. There, extensive landscape
conversion threatens the availability of non-cultivated plants at a broad scale, but the
impact of natural resource use at the local scale is unknown. Using community focus
groups and botanical plots, | evaluated the impact of four known proxies of human
resource use — distance to settlements, community population size, use over time, and
spatial management policies (i.e., protected area status) — on the availability of
resources local people use for timber and as medicinal plants. | also examined the
impact of wild plant use on the availability of food resources for the Critically
Endangered red-ruffed lemur (Varecia rubra).

| documented the local use of over 200 types of wild plants, one-quarter of which
red-ruffed lemurs also consume. People could reportedly harvest one hundred tree
species as timber and identified 72 plants as medicine. Plant resources declined with
nearly all of the measures of human pressure | tested. Resource availability decreased
with community population size, declined over time (2015-2021), and was lower among
communities than within the protected boundaries of Masoala National Park.

These results indicate a genuine conflict between the resource needs of endemic
wildlife and local communities, in that humans and red-ruffed lemurs use the same
plants. However, my work also reveals opportunities for mitigating this conflict, for
example, by highlighting alternative timber species that people could harvest. Research
efforts that seek to understand plant uses from a local perspective are critical for
generating landscape restoration and wild plant management strategies that can
support sustainable resource use.
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Part Two | Who are the people who use natural resources?
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Household traits driving natural resource consumption vary by resource — and
management strategies should, too

Billions of people use wild plant resources, with as many as one in three people
worldwide estimated to be dependent on forests or forest products for at least part of
their livelihoods. Though natural resource use is a common practice, it can be
challenging to characterize who uses natural resources and why. Yet, these are
essential first steps for designing natural resource management policies that can
support both household needs and wider ecosystem services.

Understanding the drivers of wild plant use is especially important for the
Masoala Peninsula. There, the large-scale illicit extraction of rosewood and other
Malagasy hardwoods has brought international attention to the region, but the scope
and scale of plant use by local people has been largely unexplored. Using surveys of
over 1,100 households, | characterized the annual consumption patterns of six
important forest resources and evaluated what characteristics predicted their use.

| classified firewood, medicinal plants, and thatch as “high-use” resources, in that
most households had used them in the prior year. These resources deliver essential
services for households, from meeting energy needs, to providing healthcare and
housing materials. Examining characteristics of “high-use” resource users allowed me to
identify vulnerable populations with limited access to these important services. For
example, while nearly 90% of thatch users collected the resource themselves, female-
only households were nine times more likely to purchase it instead. This reflects gender
norms limiting women’s access to the forest, necessitating the use of limited financial
resources. As the needs high-use resources fill are ever-present, households will
continue to use them despite challenges in doing so unless and until affordable,
preferred alternatives are available. Resource users and conservation practitioners,
therefore, have a joint stake in the sustainable management of such resources.

The remaining, “low-use” resources (wild honey, timber, and bilahy bark, a local
brewing agent) are goods obtained only by households with the means and inclination
to use them. Wealthier households were more likely to have obtained timber in the prior
year and to have used larger quantities of both timber and honey. Bilahy users,
however, were not characterized by wealth; rather, bachelor and/or young households
obtained the highest bilahy quantities. As bilahy bark is becoming increasingly rare (and
thus, increasingly expensive), obtaining the resource may be an attractive, income-
earning activity for households less established in other economic endeavors.

My results show that simply evaluating whether a household uses a natural
resource is insufficient for understanding the complex drivers of resource consumption.
Rather, comprehensive approaches are needed to inform place-based policy and
management strategies that can sustain the continued availability of natural resources
and/or identify alternatives.
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Part Three | Do natural resources support critical housing needs?
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Natural resources are critical housing materials for a community beset by
housing challenges

Having secure housing is a fundamental human right and one difficult to meet as
the world’s population grows. In many regions worldwide — and particularly in rural
areas of the Global South — natural resources like thatch, bamboo, and wood are
critically important housing materials, making natural resource access an integral
component of housing security. As natural resource availability declines worldwide, it is
essential to understand what natural resources serve as important housing materials
and why they are desirable in order to promote their sustained availability and/or to
identify suitable alternatives.

Exploring strategies for resilient housing is of utmost importance for the Masoala
Peninsula. Here, as is true across Madagascar and elsewhere, climate change and
extreme weather events (e.g., cyclones and flooding) threaten the housing security of
Masoala residents, requiring people to repair or even fully replace housing structures
frequently and with an ever-declining natural resource base. | sought to understand
housing concerns at the local level through a comprehensive case study of 56
households in a rural community on the Masoala (100% of residents). In addition to
documenting regional construction practices and household-reported housing concerns,
| paired extensive semi-structured interviews with a full inventory of timber species used
at the household-level. With this, | evaluated the interplay between timber availability,
accessibility, and user preference in determining species-specific timber use.

| found all housing structures in the study community to be composed of natural
materials and constructed with timber frames. Across the community, households used
nearly 60 different timber species to build their homes. Households had selected
readily-available timber species, but also those that were durable and insect-resistant.
Overall, households reported the cost of materials and labor to be the largest challenge
to achieving secure housing, with many also noting having to travel far distances for
timber. | found that preferable timber species were more available in the past (2015)
than in the near-present (2022), suggesting that households are having to use less
desirable timber to repair homes increasingly threatened by severe weather events.

My results have direct management and policy implications, as the material traits
identified as most important to local people in my study should be prioritized when
promoting the use of alternative construction materials and/or when developing
sustainable natural resource management plans for the Masoala Peninsula. As present
research on global housing concerns is heavily skewed toward urban environments,
future research is needed to understand and meet rural housing challenges.
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Thank you for reviewing my research! I'd love to hear from you.
Please visit me at katherinekling.com to get in touch!

The part one summary appears as a post on the journal People and Nature’s blog, Relational
Thinking. Available here:

Kling, K. J., Eppley, T. M., Markham, A. C., Wright, P. C., Razafindrapaoly, B. N., Delox,
R., Rasolofoniaina, B. J. R., Randriamanetsy, J. M., Elison, P., Andriamahaihavana, M.,
Gibson, D., Rasamisoa, D. C., Razafindramanana, J., Vasey, N., Daniels, C. W., &
Borgerson, C. (2024). Wild plant resources decline for both people and lemurs in
northeastern Madagascar. Relational Thinking: The People and Nature Blog.
https://relationalthinkingblog.com/2024/01/30/plain-language-summary-wild-plant-
resources-decline-for-both-people-and-lemurs-in-northeastern-madagascar/
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