F
Forest,
climate & livelihood research network

Forests, Landscapes & Food Security

Sharing the Land: Restoring Degraded Ecosystems and
Improving Livelihoods Through Agroforestry
The challenge is daunting: how to feed more than 7 billion
people – nearly 10 billion by 20501 – even as key resources
become scarcer. Roughly 24% of the world’s land area is degrading, including more than a fifth of the cropland and nearly a third of the forests – yet 1.5 billion people directly depend
on degraded areas. Some countries are particularly hard-hit:
95% of Swaziland’s land is degraded, as is 66% of Angola’s,
64% of Gabon’s, 60% of Thailand’s, and 60% of Zambia’s. In
China, 457 million people are affected by land degradation.2

Land degradation corrodes the three pillars of sustainable
development: environmental, social and economic sustainability. This has made conserving and restoring land a priority
in many countries, and an estimated 16% of the world’s land
area is now improving.3 Still, much greater efforts are needed
to protect vital ecosystems, preserve resources and ensure
there is enough productive land.
Restoring degraded land involves a wide range of approaches: from reforestation, to agricultural interventions to reduce
harmful practices such as excessive tillage and overgrazing.
This brief examines how agroforestry approaches in particular – growing trees with crops, and sometimes with animals
– can advance land restoration and conservation while also
strengthening livelihoods.4

We are far from the first to recognize this potential; in some
regions, agroforestry has been a key land restoration strategy
for more than 20 years.5 A more prevalent approach, however, has been monoculture reforestation and, separately,
intensified production on croplands. The focus then is to optimize land use for maximum productivity, while protecting
wildlife and ecosystems through conservation. At the scale of
agricultural landscapes, however, the effect may be to exacerbate sustainability challenges by growing low-biodiversity
forests and isolating croplands from key ecosystem services,
increasing the need for irrigation and chemical inputs that
further degrade the land.6

‘Mosaic restoration’

In 2011, the Global Partnership on Forest Landscape Restoration published a map of forest restoration opportunities
around the world: 2 billion hectares from northern Canada,
to sub-Saharan Africa. Up to half a billion acres, the project
found, would be suitable for wide-scale restoration of closed
forests; the remaining 1.5 billion hectares, it showed, were
best-suited for “mosaic restoration”, in which forests and

A cacao agroforestry system demonstration at the Cacao Research Sub
Station in Sulawesi, Indonesia. Photo by Enggar Paramita/ICRAF (Flickr).

trees are combined with agroforestry, smallholder agriculture, settlements and other uses.7

The map offers a big-picture perspective on the balance between “land-sharing” – the mosaics – and land-sparing: fully restoring forests where feasible. In fact, we would argue,
land-sharing can contribute to land-sparing, by improving
the quality of land available to meet human needs, helping
ensure that croplands are used sustainably, and thus reducing pressure to cut down forests to expand agriculture. In
that context, the agroforestry strategies that have emerged
in the developing world, with their dual emphasis on arresting land degradation and reducing poverty and hunger,
are particularly useful.8
Agroforestry also offers a more viable option in densely populated landscapes where arable land is in high demand, and
complete reforestation may not be feasible from a socio-economic standpoint.9 Rather than not reforesting at all, trees
and shrubs can be planted along farm or field borders, on
slopes and as wind breaks, in-between crops, or in clusters
around homes – bringing environmental and economic benefits without sacrificing agricultural land.

The benefits of diverse plantings
Reforestation of degraded tropical lands can be slow and
challenging, particularly in areas that have been fully deforested, and/or where severe soil erosion has occurred.10
Several proven techniques exist, but they are costly, and land
owners who engage in reforestation often choose to plant
monocultures of exotic, high-value timber species. The resulting systems do increase the tree cover, but they do little to
restore the biodiversity and ecosystem services of the original forests. As a result, the benefits to local communities are
limited – as are the options for changing the future usage of
the restored areas.
A more beneficial alternative, from an ecosystems perspective, is to create a multi-functional land use system. For example, native tree species can be planted together with
shade-tolerant agricultural cash crops – such as coffee, cocoa or cardamom – or non-timber forest products such as
rattans or medicinal plants. Such an approach also ensures
economic viability and may improve biodiversity, ecosystem
services and carbon capture, benefiting local communities
and society as a whole.11

Case study: Land degradation in Vietnam
and Sri Lanka14
Land degradation is a major environmental problem for both
Sri Lanka and Vietnam, affecting current livelihoods as well
as the prospects for future development. In Sri Lanka, 32%
of the land is degraded, affecting more than a quarter of the
population; in Vietnam, 41% of the land is degraded, affecting more than a third of the population.15 For both countries,
agroforestry has become a key element of policies aimed at
restoring degraded land while improving human well-being.

Sri Lanka, a densely populated island in the Indian Ocean,
has seen its forest cover decline rapidly over the decades,
to 44% in 1956 and 21% in 1997; the rate of decline has
now slowed, but forest continues to be lost to development
and human settlements.16 Aiming to ease the pressure on
natural forests, the government has focused on promoting
tree-planting and intensification in home gardens, which
are kept by large shares of both urban and rural dwellers –
to the point that an estimated 13% of the country’s land is
devoted to home gardens.

Sri Lankan home gardens are highly biodiverse, multi-layered structures, with a canopy of mature trees and smaller
trees, shrubs and various plantings underneath. Home gardens play an important role in households’ food security and
nutrition, and they are the most important single source of
timber and fuelwood beside forests.17 Land tenure reforms
and major policy initiatives to foster food security, such as
“Api Wawamu Rata Nagamu” (Let us grow, and uplift the nation)18 have supported the establishment and expansion of
these gardens by providing extension services and facilitating the sale of produce.
The national tree-planting programme “Deyata Sevana” and,
more recently, “Divi Neguma” (Livelihood Development)
aimed to add 1.5 million home gardens to help achieve
self-sufficiency in vegetables and reduce vegetable prices;
the target was later increased to 2.5 million gardens. Now
Sri Lanka is considering ways to include home gardens
in its national climate change mitigation and adaptation
strategies, as well as in the REDD+ reforestation and land
restoration programme.19

Tree seedlings in the Bendougou Nursery, in Mali, where agroforestry strategies have been widely implemented on cropland. Photo
by Trees for the Future (Flickr).

By combining production and protection, agroforestry thus
advances conservation, and it brings together two often-divergent groups to pursue a common goal: sustaining (and
improving) the overall productivity of marginal land. This is
vital because research suggests that the implementation of
policies to avoid land degradation can only succeed if land
users have control over the resources and are committed to
maintaining their quality.12 Thus, in developing programmes
to restore degraded land, it is important to understand how
humans interact with ecosystems; this is especially critical in biophysically marginal areas, which are particularly
sensitive to misuse.13
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In Vietnam, meanwhile, forest cover declined for many decades, but has actually been recovering in recent years, driven
by reforestation by farmers and private enterprises. During
1990–2005, the productive forest plantations area in Vietnam increased by 5% annually, and farm-based plantations increased significantly. Private farm-based plantations
emerged after 1987, when the free market was introduced
and most of the barren or degraded forest land was privatized and allocated. Farm forestry is one of several forestry
and tree production systems supported by Vietnam’s ambitious reforestation policy, which includes several measures
but is best known for the target set in 1998 to reforest 5 million hectares, including 2 million by individual entities such
as households and entrepreneurs.
Vietnam has explicitly used forestry policies to help alleviate
poverty, which has declined sharply in the last two decades.
As households have received allocated forest land, many have
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The same review found that in Côte d’Ivoire, land scarcity
and government enforcement of forest-clearing bans had led
cacao farmers to shift to more sustainable practices, planting
grasslands and shrubby fallows with cacao, fruit trees and
high-value timber trees. And in Central America and Mexico,
the review found, proposals were being developed to leverage
the environmental services provided by shade-grown coffee
plantations – such as watershed protection, biodiversity benefits, and carbon sequestration – to improve rural livelihoods.

Yet another case study, of the use of the nitrogen-fixing species Sesbania Sesban and Tephrosia Vogelii in Zambia, found
that maize yields after two years of fallow with those species
were similar to those of fully fertilized fields. The same species plus Crotalaria grahamiana, meanwhile, doubled maize
yields in western Kenya. And across Africa, the use of the
nitrogen-fixing tree species Faidherbia albida has been well
proven to boost maize yields, especially in low-fertility soils.22

Ways forward

A fledgling “forest garden” grows on degraded land in Vietnam.
Photo by Matilda Palm.

converted it into agroforestry systems, or “forest gardens”,
with a combination of tree plantations, grown for a profit,
and agricultural crops for household consumption and for
sale. Rural livelihoods have improved in many places as a result, in terms of both cash flow and resilience to stresses such
as climate change.
Notably, Sri Lanka and Vietnam came to support smallscale agroforestry systems for different reasons, but the
results have been similar: both are achieving an increased
tree cover, a decrease in degraded lands, and improved
livelihoods and resilience.

A growing body of knowledge

Home gardens are only one of multiple agroforestry approaches that have been extensively tested in different countries. Millions of hectares around the world are now covered
with agroforestry systems, including, for example, 2.8 million
ha of jungle rubber forest in Indonesia; 7.8 million ha of cocoa
agroforests worldwide; 9.2 million ha of silvopastural systems
in Central America; and 5.1 million ha of diverse agroforestry
systems in Mali (90% of the country’s agricultural land).20

A recent review21 found that in some parts of Borneo, rubber
cultivation had led to increased tree cover, as farmers moved
from an extensive to a more intensive land use system. Farmers in the cases studied created “rubber gardens” in fallow or
secondary forest areas or added rubber trees to their home
gardens, and also planted fruit trees and other economically
valuable species.
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Much remains to be learned about the potential benefits and
limitations of different agroforestry strategies. The evidence
so far suggests that solutions must be carefully chosen to fit
the local context; for example, one effective strategy, hedgerow intercropping, can be problematic in water-scarce areas,
as the trees or shrubs will compete for water with the crops.23
Excessive tree shade can hinder crop maturation, and while
some tree species improve the soil chemistry for crops,
others can harm it.
It is also crucial to understand the needs, motivations and
constraints of local farmers and forest owners. Changing
practices will often be challenging, and the choices made “on
the ground”, while economically beneficial to individuals,
may not bring broader environmental or social benefits. Policies and incentives must thus be crafted and enforced carefully; in the many countries where forestry and agriculture
fall under different ministries, close inter-agency collaboration is also essential.24

Agroforestry strategies have the potential to rehabilitate degraded land to support livelihoods, improve food security, restore ecosystem services, and ease pressure on forests – but
achieving these gains is not easy. The process takes time and
effort, good policies and enforcement, and substantial investments to help small-scale farmers, who are unlikely to have
the resources to restore degraded lands without support. Secure land tenure is crucial, as many of these investments take
years to pay off. Monitoring before and after is also essential,
to ensure that interventions achieve the desired goals, and if
they don’t, make the necessary adjustments.
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