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Forest landscapes for food and biodiversity
Background and context
With a growing global population, much of the
current discourse on food security is focused on
expanding agricultural production. Much of this
expansion is thought to be at the expense of natural
systems and related biodiversity. However, some
suggest that we already grow enough food and
food scarcity is primarily caused by inadequate
distribution, a lack of purchasing power and other
nonproductive causes. The emphasis on production
is not sufficient to guarantee future global
food security.
Forests and tree-based agricultural systems
contribute directly and indirectly to the livelihoods of

an estimated one billion people globally (Agrawal et
al. 2013a). Wild foods are important for food security
and nutrition, while trees and forests are vital for
their role in the provision of ecosystem services to
agriculture. The alarming rates of deforestation in
the tropical regions of the world in particular may
threaten the potential contributions of forests to
the food security, diets and nutrition of a growing
world population. Despite this, the role of forests and
the biodiversity they contain in supporting human
food security and nutrition remains largely underresearched and is poorly understood. With food
security and nutrition high on the agenda in many
political and scientific spheres, understanding the
contribution of forests and trees to a food secure
and nutrition-sensitive future is critical. This will be
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essential for building on synergies and minimizing
trade offs between biodiversity conservation and
sustainable agriculture in order to feed an estimated
global population of nine billion people by 2050.
Although existing evidence is limited, a considerable
body of work suggests that forests support food
security and contribute to improved nutrition
across the globe. Wild fruits and vegetables are
a crucial source of micronutrients in many rural
smallholder communities, and often provide a major
contribution to cash income at the household level.
Bushmeat and fuelwood for subsistence and income
generation contribute both directly and indirectly
to food security and nutrition in sub-Saharan Africa,
Southeast Asia and Latin America. There is now an
urgent need for research that can provide broader
perspectives and allow cross-site comparisons of the
contributions of forests and tree-based agricultural
systems to food security, livelihoods, healthy diets
and nutrition.
In addition, evidence is required on the contribution
of forests-based ecosystems services in order to
ensure forests and biodiversity conservation remains
on the agenda of policymakers and practitioners in
conservation, agriculture and nutrition. The dearth

of empirical descriptions and quantification of
ecosystems services to agriculture limits the inclusion
of initiatives on the sustainable intensification of
agriculture, and in-depth studies could contribute
to a better understanding of the trade offs between
land sharing and land sparing as strategies for future
food production.
We believe that forests, biodiversity conservation and
agro-ecology should feature prominently in political
and scientific discourse on agricultural production
and the concomitant challenge of sustainable forest
management. Greater attention to the direct and
indirect benefits of forest in food security, livelihoods
and nutrition should enhance local and global
efforts to end hunger and improve the nutrition of
communities living in forested areas as well as those
living in areas removed from forests.
In the past twelve months, great strides have been
made in this direction. An international conference
held in Rome surmised that: “Forests and trees are
essential for food security and nutrition” (FAO 2013).
CIFOR’s research on forests and food systems has
identified strong links between tree cover and
dietary diversity.
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Landscapes, forests and biodiversity
The first Global Landscapes Forum (GLF) held in
Warsaw in November 2013,1 has helped to place
landscape approaches at the center of sustainable
development initiatives (CGIAR Consortium 2013).
While not a new concept, the “landscapes approach”
seeks to integrate policy for multiple land uses within
a given area to ensure equitable and sustainable
use of land, while bolstering measures to mitigate
and adapt to climate change. It aims to balance
competing demands on land by looking holistically
at the features of the land, and all of the internal and
external variables that affect land use, particularly
from forestry and agriculture, instead of considering
them separately from each other (Agrawal
et al. 2013b).
The challenge is how best to introduce a holistic
landscapes approach to balance trade offs between
conservation and development, including agriculture
(Sayer et al. 2013), to influence both policy and
practice, notably the design of the Sustainable
Development Goals post-2015 (Resosudarmo 2014).
Unfortunately, although critical in guiding the design
of sustainable development interventions, sciencebased evidence related to balancing forestry and
agriculture and food security scenarios, in particular,
is largely lacking.

Key issues related to forests, biodiversity
and food systems
Enhancing the natural resource base. Agriculture
has been, and still is, a major driver of habitat
transformation and concomitant biodiversity loss.
With both biodiversity and habitat loss comes the
loss of multiple ecosystem services, many of which
have positive feedback loops into sustaining healthy
and resilient food systems. CIFOR research needs
to further develop the science and technology to
effectively and purposefully manage the natural
resource base (soil, water, wildlife habitats) at
integrated and relevant scales, for example from
landscape, to national and regional levels.
Food systems. While the current focus on food
security is focused almost exclusively on ‘agriculture’
we should shift our focus on the entire food
system and fully think through the challenges for
1
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all elements of food production. This may mean
a refocus away from front-end productivity (e.g.
sustainable intensification) to all the elements
in the food system, including the integration of
broader land uses (forests and trees and other
natural systems) in production systems, and a
recognition of the valuable ecosystem services such
systems provide.
Diverse and nutritious diets. In the traditional model
of achieving global food security, the model of
high input, intensified mono-cropping has led to
an increasingly homogenous diet for many (Khoury
et al. 2014). Thus, the world is ‘long’ on calories and
carbohydrates (major cereals, rice, corn and wheat)
and ‘short’ on vegetable proteins (e.g. legumes)
and other sources of micronutrients such as leafy
vegetables and fruit. Given the rapid increase of
obesity in many parts of the world, a more holistic
approach to nutrition and diversity of diets should
focus on obesity, hunger and under-nutrition. The
“feast or famine” model of current food security is
both inequitable and unacceptable, particularly as
it comes at the expense of natural systems, despite
evidence suggesting that there are clear relationships
between multifunctional landscapes and dietary
diversity (Ickowitz et al. 2014).

Forests, food and nutrition in Asia
Asia is facing a multitude of food security challenges.
Despite considerable progress over the last few
decades in reducing child mortality and the
prevalence of underweight and stunted children,
“chronic and persistent malnutrition” is still widely
prevalent. In much of the region, the caloric intake
is below the recommended daily amount. In
addition, large numbers of the Asian population
suffer from one or more micronutrient deficiencies,
the most common being iron, vitamin A, zinc and
iodine. As Asia has developed economically, noncommunicable diseases such as diabetes and heart
disease, precipitated by ‘Western’ diets and lifestyles,
have increased dramatically, leading to the ‘double
burden’ of simultaneous over- and under-nutrition.
Nutrition-based fortification schemes for
micronutrients are prevalent in Asia and considerable
progress has been made to ensure that the general
population is receiving adequate diets. The efficacy
of supplementation and fortification initiatives
is beyond dispute. Globally, millions of lives are
saved and serious reductions in child mortality
and morbidity can be attributed to the success of
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micronutrient supplementation. The dominance of
such programs, although undeniably effective, has
often come at the expense of focusing on foodbased approaches. Some authors have attributed
the dominance of supplementation schemes to the
trend of viewing micronutrient deficiencies solely as
a medical intervention, rather than a broader issue
that is related to integrated landscape management,
food security, agriculture and poverty.
Food insecurity in Asia is not a problem of general
food availability – there is adequate food for the
population – but rather an issue of poverty and
access. Food insecurity amongst the urban poor
and the landless rural poor is driven by low incomes
and high food prices. In addition, there is still a
significant proportion of the rural population who do
not have adequate access to markets. The majority
of these people are situated in remote regions,
typically in or around forests. Where market access is
difficult, people rely more heavily on self-produced
food, including wild forest foods and forest-based
agriculture.
Forest-sourced foods have been documented to
contribute to global food security. There is a wide
diversity of cultivation practices in Asia, many of
which rely on forests and trees including: swidden
agriculture; short-fallow agriculture; diverse treecropping plantations; mixed tree-crops with food
crops and other agroforestry practices; and hunting
and collection of wild forest foods. The type of
forest-based agriculture practiced depends on the:
region, population density, landscape biodiversity
and market integration. Regional differences seem
to stem from cultural and traditional differences
in farming practices and eating habits, as well as
differences in infrastructure, land rights, population
density and access to markets.
Swidden agriculture is widely practiced across Asia,
although the extent of swidden in Asia is largely
unknown, partially due to problems of definition
and partly because it is a “temporally and spatially
complex form of farming”. Hard facts about the
prevalence of swidden are also frustrated by the
efforts of researchers and government officials who
do not recognize, or who do not value, small-scale
swidden agriculture. Overall, there appears to be a
decline in the prevalence of swidden agriculture.
This is driven by increased access to markets, which
provides opportunities to produce higher value
crops and by government policies to move towards
permanent tree crops and other types of agricultural
systems – which are often practiced at the expense
of natural resources and their related biodiversity.
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