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Smallholder farmers produce around half of the world’s food, but many are living in poverty and suffer from food insecurity and
malnutrition. Agroforestry can help address many of the challenges that smallholder farmers are facing. Margaret Muchanga in Kenya
has been trained with support from Vi-skogen. She is one of many successful agroforestry-farmers.
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WHAT IS AGROFORESTRY?
Agroforestry can be described as systems and technologies where trees are deliberately
used on the same land management units as agricultural crops and/or animals, in some
form of spatial arrangement or temporal sequence1. Other related terms to describe
agroforestry are polycultures and forest gardens. What they all have in common is the link
between trees and agricultural activities2. Agricultural land with more than 10% tree cover
is defined as agroforestry3. Estimates show that more than 43% of agricultural land can be
counted as agroforestry4.
Agroforestry is not new, but widespread in developing countries. Estimates from 2004
suggests that about 1.2 billion people rely on agroforestry to help feed themselves and their
families5.
Globally, almost 50% of the land surface suitable for vegetation (forests for instance) has
been converted to agricultural land6. About two-thirds out of the agricultural land is used
for grazing and one-third for cropland7. Most of the current expansion occurs in the tropics,
where 80% of all land tranformed into agricultural land used to be forested. Agroforestry is
especially widespread in South East Asia, Central America and South America8.

Animal shelter
Compost for manure
Trees give fodder
Crop residues feed cows or
are used for compost or mulch

Cows grazing

Feeding

Crops between trees
increase food security

Fodder bank

Illustration of an agroforestry system where trees are used on the same land as agricultural crops and animals (Wekesa & Jönsson, 2014).
Credit: Vi-skogen.
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WHO IS THIS PAPER FOR?
This paper is mainly aimed at policy- and decision-makers in OECD foreign aid donor countries. Another
target group is international institutions concerned with development cooperation, climate change
budgets, policies and strategies, within the broader context of implementing the 2030 Agenda for
Sustainable Development.
OECD countries and international institutions in particular have a large responsibility to ensure that
foreign aid and climate finance streams that flow into developing countries are supporting projects that
accelerate the transition to a sustainable society. Agroforestry is a key farming approach that contributes
to multiple goals at the same time, which makes it an investment well made.
This paper is based on the evidence found in the agroforestry review: Scaling up Agroforestry: Potential,
Challenges and Barriers. A review of environmental, social and economic aspects on the farmer,
community and landscape level by the Agroforestry Network.
The Agroforestry Network’s paper lays out evidence for how agroforestry as a land use system will help
us achieve nine out of the 17 Global Goals. This paper focuses specifically on four of the goals: Goal 1
and 2: No poverty and Zero hunger; Goal 13: Climate action; and Goal 15: Life on land.
The purpose of this paper is to provide policy- and decision-makers with evidence-based information
about agroforestry, helping them take well-informed decisions that will contribute to the Global Goals for
Sustainable Development. Agroforestry Network’s aim is to ensure that agroforestry is at the forefront of
policymaking as a key approach to help achieve the Global Goals.
Why? Because agroforestry is a widespread and growing land use system that brings real benefits for
people living in poverty whilst at the same time helping to mitigate and adapt to climate change, as well
as increasing biodiversity and supporting ecosystems – the very systems on which life on Earth depends.
Year 1

Year 2

Year 3

Year 4

Benta Muga and John Oruko has transformed their farm in Kisumu, Kenya by using agroforestry practices, planting trees and crops together. Photos
are from the same place and season, but from year 2014-2017 and show their farm changing over time.
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KEY CONCLUSIONS
1. Agroforestry as a land use system can contribute to achieving at least nine out of the
17 sustainable development goals (SDG):

2. Agroforestry is a key tool for both climate mitigation and adaptation, as trees help store
large amounts of carbon and agroforestry practices are a way for farming women and men to
increase their resilience to climate-related shocks and erratic weather.
3. Agroforestry fights poverty and hunger, as the approach can contribute to higher yields and
a more diverse livelihood, which means a multitude of ways to make ends meet for smallholder
farmers living in poverty. Agroforestry, if done right, can lead to less reliance on one crop while
improving soil fertility, which are important aspects for increasing food security.
4. Agroforestry can increase biodiversity, as trees in agroforestry systems provide a habitat for
multiple species, provide a “buffer zone” against deforestation and can act as a “green corridor”,
allowing species to migrate across landscapes which is important for their survival.
5. Agroforestry can strengthen women control over resources and free up women’s
time. An example is that implementing agroforestry means you can spend less time walking long
distances looking for firewood in the forests. As this traditionally is looked upon as a woman’s
job, accessing firewood at the doorstep can increase women’s (and men’s) personal safety, and
provide more time for income-generating activities.
6. If done right, more women and men can benefit from agroforestry practices, for
instance by contributing to exchange of knowledge about which trees to plant and managing
trade-offs such as which density of trees is the optimum for a fully beneficial system.
7. For agroforestry to reach its full potential, barriers need to be addressed at all
levels. Policy- and decision-makers can contribute by making visible and promoting agroforestry
projects and policies, for instance by 1) finding ways to adequately identify, classify and report
on agroforestry projects, 2) by increasing finance to agroforestry projects and 3) by increasing
knowledge and cooperation among key stakeholders, including supporting more demand-driven,
participatory research and knowledge exchange.
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Fodder shrubs, and especially Calliandra, are commonly planted in East Africa and can increase milk production and net farmer income, if well managed.

RECOMMENDATIONS
The Agroforestry Network’s main conclusion is that agroforestry is
still not receiving the attention it deserves due to the prevailing land
use management separation between forestry and agriculture.
To overcome these barriers, OECD donor countries and international
institutions should consider the following recommendations:
1. Make agroforestry visible, by exploring policy changes to include
agroforestry, for instance in foreign aid strategies, advisories and
budgets. A starting point is to make it easier to identify if development
cooperation includes support to agroforestry.
2. Increase funding to agroforestry projects. Countries and
institutions should consider increasing finance to agroforestry
programmes, for instance through their development cooperation.
3. Increase knowledge and cooperation among key stakeholders
by sharing lessons learnt from agroforestry projects and practices as
well as showing how the approach can be feasibly scaled up.
4. Support more demand-driven, participatory and inclusive
research, especially studying the socioeconomic aspects and
addressing impacts at larger spatial and longer temporal scales.
5. Integrate policy-making across sectors and overcome the historic
separation of forestry and farming.
6. Consider longer funding cycles. A scale-up of agroforestry
would benefit from longer funding cycles from international and
national investors and donors, and new funding mechanisms involving
other stakeholders such as investors in sustainable development.
Furthermore, since scale-up processes are based on innovation,
funders of projects must be able to take on the risk of project failures.
7. Connect to the climate agenda and report progress. As
countries are committed to fulfilling their National Determined
Contributions (NDC) under the United Nations Framework Convention
on Climate Change (UNFCCC), supporting agroforestry projects
makes sense from both a mitigation and adaptation standpoint.
8. Ensure policy instruments and investments that put smallscale farmers, and especially women, at heart. This includes
clarifying tree tenure, right to land, and carbon rights, as they are
fundamental to motivate women and men to implement agroforestry.
9. Promote that existing agricultural land shall have more than
10% tree cover.
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INTRODUCTION
Globally, humans live and consume as if we had 1,7 earths at our disposal9. Our activity has
pushed us over four out of our nine planetary boundaries: Climate change, loss of biosphere integrity, landsystem change, and altered biogeochemical cycles (phosphorus and nitrogen)10. To put it bluntly, if humans
were a bank customer, our account would be in the red, and most likely frozen due to poor management.
Climate change is
the biggest challenge
of our time, and the
world’s leaders are in
agreement; we must keep
a global temperature rise
this century well below
2 degrees Celsius11. This
needs to be realized, while
at the same time preparing
to sustain around 9.8 billion
people by 205012.
Today, agriculture,
forestry and other
land uses stand for
21% of the world’s
total greenhouse
gas emissions13, with
unsustainable agricultural
practices and deforestation
further fuelling emissions.
Additionally, the conversion
of forests to agricultural
land is the major reason for
biodiversity losses14. Many
of the countries expected
to be severely affected by
climate change are located
in the tropics, with large
parts of their populations
dependent on agriculture15.
The nine planetary boundaries (Steffen et al. 2015). Credit: F. Pharand-Deschênes /Globaïa

9.
10.
11.
12.
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FAO, 2016a
Scales & Marsden, 2008
Hertel & Rosch, 2010
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21%

of the world’s
greenhouse gas
emissions

OTHER LAND USES
Agriculture, forestry and other land uses are large emitters of greenhouse gases.

Today, smallholder farmers with less than
5 ha of land, produce around half of the
world’s food16, but many of them are living
in poverty and suffer from food insecurity and
malnutrition. Women are particularly at risk in this
equation, as women are more likely than men to
report food insecurity, women are disproportionately
impacted by climate change, and women living in
poverty often depend on common pool resources
and are therefore especially affected by their
depletion17.

SMALLHOLDER
FARMERS
PRODUCE AROUND

50%
OF THE WORLD'S
FOOD

In response, countries all around the world
are redirecting their compass to align
with the Global Goals for Sustainable
Development – 17 goals to achieve an end to
Smallholder farmers play an important role in food production.
extreme poverty, inequality and climate change
by 2030. From citizens and civil society groups, companies and organisations, to academia, cities and
national governments, everybody has a role to play in ensuring that humanity can thrive within our
planetary boundaries and enjoy our full human rights. Our own generation, as well as future ones, will
judge today’s policy- and decision-makers by how smart decisions and how much effort was pooled into
reaching the Global Goals.
In order to feed a growing population, combat climate change, and preserve biodiversity,
there is a need to develop agriculture systems that are truly sustainable in all aspects; social, economic
and environmental. Sustainable agriculture with agroforestry is a pathway towards this.
As policy- and decision-makers are looking for projects, strategies and methods that will help
propel us towards achieving the Global Goals, the Agroforestry Network would like to assist by shining a
light on a land use system that can help achieve at least nine out of the 17 goals: Agroforestry.
In this paper arguments are laid out for why agroforestry should be at the top of policy- and
decision-makers’ minds, as we navigate towards a sustainable future.

16.

Ricciardi et al., 2018
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BACKGROUND

AGROFORESTRY

Throughout human history, mixing trees and
crops has been a common way to produce food.
However, during the past centuries agriculture (food
production) and forestry (timber production) have been
separated into two different disciplines, with different
and sometimes conflicting objectives. The result has
been that in many countries, agriculture and forestry
are often compartmentalised in strategies and policies
relating to development cooperation. In both sectors, a
focus has been high-yielding monocultures depending
heavily on large amounts of agro-chemical and fertilizer
input. These systems are increasingly questioned
for their negative impact on the environment, and on
people’s health and livelihoods18.

SEPARATION BETWEEN
AGRICULTURE AND FORESTRY

Today, the importance of agroforestry for a
Agriculture (for food production) and forestry (for timber production)
have been separated into two different disciplines with different and
sustainable food production is increasingly
sometimes conflicting objectives.
acknowledged, amongst others by international
instruments and institutions such as the United Nations Framework Convention on Climate Change
(UNFCCC) and the Convention on Biological Diversity (CBD), the Food and Agriculture Organisation of
the United Nations (FAO) and the World Bank19.
However, there is a “perfect storm” brewing. The demand for food is expected to increase as
population numbers grow. At the same time, climate change is taking a firmer hold, making farming more
difficult and unpredictable for smallholder farmers, resulting in increased poverty and food insecurity.
It is estimated that the planet will have to sustain around 9.8 billion people by 205020. A larger
population together with changing consumption patterns is expected to create a massive demand for
food, feed, fuel and fibre21. The pressure on agricultural land is likely to increase the prevalence of conflicts
between biodiversity conservation and agricultural production, especially in sub-Saharan Africa and South
America22.

A larger population and changing consumption
patterns is expected to create a massive demand for
food, feed, fuel and fibre.

18.
19.
20.
21.

6

Scaling Up Agroforestry: Potential, Challenges and Barriers,
Agroforestry Network, 2018
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UN Department of Economic and Social Affairs, 2017
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Smallholder farmers are key to feeding a growing
population. It is estimated that smallholders with less than
2 ha produce 30-34% of the world’s food, and farms with less
than 5 ha between 44-48%23. Meanwhile, many smallholders
are living in poverty, suffer from food and nutrition insecurity,
and do not have access to irrigation systems, machinery or
agro-chemicals, making them more directly dependent on
ecosystem services24. Smallholder farms provide livelihoods
for almost 2 billion women and men, and are key to ensuring
food security for many in the world living in poverty25.

22.
23.
24.
25.

Laurance et al., 2014
Ricciardi et al., 2018
CFS, 2016
HLPE, 2013
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MITIGATE CLIMATE
CHANGE

INCREASE SOIL
FERTILITY

ADAPT TO EXTREME
AND VARIABLE
WEATHER
IMPROVED PEST
CONTROL

INCREASED FARM
PRODUCTIVITY

IMPROVE
BIODIVERSITY

SOIL EROSION
CONTROL

Agroforestry is a promising land
management system that can help address
many of the challenges that smallholder farmers
are facing. The approach has the potential to
mitigate climate change, help farmers adapt to
extreme and variable weather, increase treerelated ecosystem services (such as biodiversity,
increased soil fertility, soil erosion control, flood
control and pest control), and at the same time
increase farm productivity without large amounts
of external inputs such as conventional fertilizers
and chemicals for pest management26.

FLOOD
CONTROL

Agroforestry is a land management system with multiple benefits.

Even though agroforestry is a widespread
practice in developing countries, the visibility
of these practices at the donor country level
and in international institutions is low. An
analysis by CGIAR shows that 23 countries
mention agroforestry as a mitigation priority,
and 29 as adaptation priority for achieving
their unconditional Nationally Determined
Contributions (NDC) commitments under the
UNFCC27.

In Sweden – a key donor country and the 7th largest donor in terms of official development
assistance (ODA)28 – none of the global guiding strategies currently recognise agroforestry. Agroforestryrelated projects would be classified either as agriculture or forestry, however data on how much of
development funds are spent on agroforestry is very limited. The Agroforestry Network’s initial analysis
shows that during 2017, only 6 projects related to agroforestry have been financed through the Strategy
for support to Swedish organisations in the civil society. The total budget for these projects was
23 MSEK29, out of the total strategy budget for 2017 of approximately 1.78 billion SEK30. When all Swedish
aid is included in this analysis using OpenAid, Sweden has financed in total 18 agroforestry-related
projects globally during 2017 with a budget of 34 MSEK31, less than 0,1% of Sweden’s total ODA budget.
However, as the OpenAid data also includes core support to for example multi-lateral organisations
such as the Green Climate Fund (GCF), the Global Tenure Facility and support to the Consortium of
International Agricultural Research Centers (CGIAR) systems, the specifics of how that money is spent is
not stated in the data. This exemplifies the issue at hand – it is almost impossible to find out how much
is spent on agroforestry projects today, as agroforestry is not reported separately or visible in funding
strategies or easy to trace in project documentation.
At the international institutions level, as an example, 37% of the approved GCF projects 2015–
2018 indicate an agroforestry or similar tree-related component as part of the overall project. However,
agroforestry might be a small part of a larger project. Agroforestry is also mentioned in the GCF funding
proposal template, signaling that the fund sees agroforestry as potential result area to finance.

26.
27.
28.
29.

Scaling Up Agroforestry: Potential, Challenges and Barriers,
Agroforestry Network, 2018
Richards et al., 2016
OECD, 2017
Sida. www.cso.sida.se (Accessed March 2018)
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AGROFORESTRY AND THE GLOBAL GOALS
GLOBAL GOAL 13: COMBATING CLIMATE CHANGE
AND ITS IMPACTS
Agriculture, forestry and other land uses are large emitters of greenhouse
gases, estimated to account for 21% of the world’s total emissions. Emissions stem from
deforestation, livestock production and soil and nutrient management32. While being a source of emissions,
agriculture is also negatively impacted by climate change, resulting for instance in decreasing crop yields33.
Africa is highly vulnerable to climate change with its high population growth and with 70% of its population
being farmers mostly depending on rain-fed agriculture34.
In terms of mitigation potential,
trees on agricultural lands are
not generally accounted for when
global and national carbon budgets are
determined35 but accepted as a Clean
Development Mechanism (CDM) used
to offset emissions from higher income
countries. Even though it is difficult to
estimate the above- and belowground
carbon storage, studies show that
agroforestry increases carbon storage
aboveground in biomass, and belowground

AGROFORESTRY
INCREASES CARBON
STORAGE ABOVEGROUND

AGROFORESTRY
INCREASES
CARBON
STORAGE
BELOWGROUND

Emissions from agriculture, forestry and other land uses.

through enhanced root production, organic material
from roots incorporated into the soil, and litter fall36.
Agroforestry stores more carbon than pastures
and fields with annual crops, but less than forested
areas37. Storage potential is also greater around the
equator and is greater in humid climates than in aridand semiarid climates38. Cautious estimates indicate
that agricultural land converted to agroforestry has
the potential to annually sequester 27.2 ± 13.5 tons
CO2,eq per ha, at least for the first 14 years after
establishment39. The global mitigation potential,
based on the assumption that 20% of the world’s 630
million ha of unproductive agricultural land is suitable
for agroforestry, then becomes 3.4 ± 1.7 billion tons
CO2,eq per year40. Total annual global greenhouse gas
emissions in 2016 were estimated at about 51.9 billion
tons CO2,eq41.

Agroforestry increases carbon storage.

32.
33.
34.
35.
36.
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FAO, 2016a
IPCC, 2014
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Zomer et al., 2016
Kim et al., 2016

37.
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40.
41.

Nair et al., 2009
Nair et al., 2009
Kim et al., 2016
Kim et al., 2016
UNEP, 2017
AGROFORESTRY NETWORK

Agroforestry also provides
an opportunity to improve
resilience to climatic
AN AGROFORESTRY FARM CAN ANNUALLY
changes and shocks such
SEQUESTER 27.2 ± 13.5 T CO2,EQ PER HA.
as droughts and floods.
Agroforestry means a more
diverse farm and types of
produce, which can help to
reduce vulnerability of the
livelihoods of farmers. Trees
CONVERT
AGRICULTURAL
also provide several ecosystem
LAND TO
services such as erosion-,
AGROFORESTRY
flood- and pest control42.
Furthermore, trees improve the
micro-climate by shading crops
and cooling the surrounding air
by increasing the transpiration43.
Agroforestry can therefore
help buffer climate extremes,
expected to become more
Mitigation potential for agroforestry.
common in the future44.
Even though current research is still in its early stages, studies from Africa and Vietnam indicate that
agroforestry has positive results on yields during climate shocks such as extreme droughts or floods45.
Several studies also show that rural farmers use tree products, such as fruits and nuts, as a coping
mechanism during periods with extreme droughts or floods46.

Agroforestry can improve resilience to climatic changes and shocks, such as droughts. Agroforestry means a more diverse farm, which can help to
reduce vulnerability of the livelihoods of farmers. Left: Degraded land. Right: Crops intercropped with trees.

42.
43.
44.
45.
46.

Verchot et al., 2007; Mbow et al., 2014
Ellison et al., 2017
Mbow et al., 2014
Sileshi et al., 2008; Sileshi et al., 2011, Sileshi et al., 2012; Nguyen et al., 2013
Ong et al., 2015
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Prisca Mayende from Kenya is one of the 30,000 farmers benefitting from the project.

CASE STUDY:

KENYA AGRICULTURAL CARBON PROJECT (KACP):
ADAPTATION, MITIGATION AND LIVELIHOOD IMPROVEMENT
The Kenya Agricultural Carbon Project is a real success story that has helped
29,497 farmers improve food security and adapt to climate change. Over 8 years,
crop yields have increased with more than 150% and 329,049 tons of CO2,eq has
been sequestered and stored in soil and trees.
In total, the project involves 1,730 farmer groups with 29,497 smallholder farmers on 21,965 ha of land in
western Kenya. The farmers in the area had seen their yields decline and the environment degrade after
years of unsustainable agricultural practices.
The main economic incentive for the farmers is increasing yields. The project has shown that by using
Sustainable Agricultural Land Management practices (SALM), e.g. agroforestry, mulching, use of cover
crops and green manure, yields increased with over 150% in all agro-ecological zones in 8 years, resulting
in improved food security.
Savings among farmer families have also increased along with a greater resilience to a wide range of
shocks, including climate change impacts. Other results include increased knowledge about climate
change and increased access to firewood, fruits and fodder from trees.
The project is a partnership backed by the World Bank, where Vi Agroforestry trains the farmers involved
in different SALM practices to increase the organic content in the soil. Increased content of organic
matter improves yields, provides resilience to droughts and heavy rains, limits erosion, and stores carbon,
for which the farmers recieve payment. The generated carbon credits are purchased by the World Bank’s
BioCarbon Fund and private companies.
In 2017, the project was able to verify that 329,049 tons of CO2,eq had been sequestered and stored in
the soil between 2009-2017. The project ends in 2030 and then the sequestrated amount of carbon is
expected to be 2 million tons.
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Sources: World Bank (2017), World Bank (2014), Vi Agroforestry (2016), Öborn et al. (2017), Vi-skogen (2017).
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GLOBAL GOALS 1 AND 2: ENDING
POVERTY AND HUNGER
It is estimated that 767 million of the world’s population is
living in poverty, whereof 80% live in rural areas and a majority work
in agriculture47. In 2017, around 821 million people were undernourished. This was the third year in a row
showing a rise in world hunger. Undernourishment “hot-spots”, where a high proportion of people live
in chronic hunger, are sub-Saharan and Eastern Africa.48 However, it is not just about having little or no
food to eat. Globally, around two billion people suffer from so called “hidden hunger”, meaning lacking
micronutrients. Lack of iron, iodine, vitamin A and zinc are the most common micronutrient deficiencies
causing serious health problems49. To be food secure means having availability and adequate access at
all times to sufficient, safe, nutritious food to maintain a healthy and active life50.
Agroforestry contributes
to food security in
767
multiple ways. Having
MILLION
OF THE WORLD’S
access to trees and the
POPULATION IS
LIVING IN
80%
ecosystem services that
POVERTY
LIVE IN RURAL
AREAS AND A
multifunctional landscapes
MAJORITY WORK
IN AGRICULTURE
provide, is important for
821
smallholder farmers, as
MILLION
trees provide fodder,
PEOPLE ARE
UNDERNOURISHED
food, fuelwood, financial
opportunities and soil
fertility. Studies show
A large number of people are today living in poverty and 821 million are undernourished. Women are
more likely than men to report food insecurity and also disproportionately impacted by climate change.
that during periods of low
yields, many farmers, and
51
especially women, rely on forest products for food and additional income . Agroforestry also contributes
to nutritional security as the diversification provides farmers with a more varied diet52. Forest products are
also important to reduce malnutrition, as they are rich in nutrients, fibres and proteins53.
In general, studies show that agroforestry increases crop yields54, which is vital to food security.
Studies also show that planting nitrogen-fixing trees can increase yields up to several hundred percent55.
However, crop yields can also be affected negatively if the density of trees is too high, which can lead
to crops competing with trees for nutrients, light and water56. An optimum tree distribution increases the
groundwater formation and can result in less surface runoff and fewer floods57.
Although agroforestry is proven to increase yields, there is more research needed to assess
the impact agroforestry has on household income from the farm. However, early studies indicate that
farmers using agroforestry systems earn more cash from improved yields and sales of tree products58.
In addition, being able to feed and maintain livestock is crucial for smallholder farmers.
Studies show that using fodder shrubs is a suitable agroforestry practice as it competes only marginally
with crops59.

47.
48.
49.
50.
51.

World Bank, 2016
FAO et al., 2018
Sunderland et al., 2013
World Food Programme, 2018
FAO et al., 2017

52.
53.
54.
55.
56.

Nyaga et al., 2015
FAO, 2013
Branca et al., 2013
Akinnifesi et al., 2009
Akinnifesi et al., 2009
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Homegardens in Sri Lanka produce 50–60% of the leafy vegetables consumed by the households.

CASE STUDY:

FOOD SECURITY IN SRI LANKAN HOMEGARDENS
Homegardens – covering more than 13% of Sri Lanka’s land areas – are privately
owned land areas close to homesteads, and a traditional agroforestry system
common in Sri Lanka dating back centuries. Homegardens existing both in
agricultural and urban settings constitute a majority of Sri Lanka’s total annual
crop and timber production.
Homegardens strengthen livelihoods, food security and access to nutritional food for people living
in poverty, especially when food supplies are inadequate or unreliable. Homegardens also increase
resilience to a wide range of shocks, including climate change impacts. While harvests might go up and
down seasonally, keeping a large number of crop, tree and animal species helps to ensure a steady
supply of food.
Homegardens can help fill nutritional gaps and contribute to a more complete diet, as even a small plot
can supply a variety of fruits and vegetables at a relatively low cost. For instance, urban homegardens in Sri
Lanka produce an estimated 50–60% of the leafy vegetables, and 20% of all the vegetables consumed by
the households. Excess produce can be sold or exchanged for other items.
Homegardens also produce cash crops, support animal rearing, and trees for fruit and timber used for
subsistence farming. The most valuable benefit is to help protect households from soaring food prices and
harvest failures and thereby helping to tackle poverty.
Recently published research synthesising articles on Sri Lankan homegardens, showed that 78% of
articles highlighted direct, or indirect, positive effects on food security. In total, 51% of the articles showed
indirect positive impact on aspects relating to food security, including ecosystem services, soil, carbon
uptake and economic impacts. In addition, 27% of the articles showed direct impact on food security
such as number of edible crops produced, production of food trees and crops, and nutritional supply of
vitamins and carbohydrates.
Even though farmers in Sri Lanka are entitled to land that enables households to grow gardens they can
pass to their children and grandchildren, homegardens in Sri Lanka face various other challenges, for
instance urbanization that causes land fragmentation and loss of agricultural knowledge and labour.
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GLOBAL GOAL 15: HALTING BIODIVERSITY LOSS
Forests hold more than 75% of the world’s terrestrial biodiversity60.
Turning forests into agricultural land is the major reason for biodiversity losses in
tropical regions, where most of the world’s biodiversity reserves are found61. High
population growth rates62 and international trade of commodities such as soy, beef and palm oil are
largely responsible for agricultural expansion in these regions63. This deforestation increases the
greenhouse gas effect, since trees absorb carbon dioxide. The drivers of tropical deforestation have
become increasingly commercialised and globalised in recent decades; commercialised as the agents
of deforestation have shifted from smallholders clearing forest for subsistence farming to large-scale
agricultural corporations clearing for profits; globalised as the agricultural commodities produced on the
cleared land are increasingly destined for export rather than domestic markets64.
Biodiversity is crucial to global food production and food systems resilience, especially in
the light of climate change, but is at risk due to the growing demand for food and biofuel65. Agroforestry
systems play an important role in mitigating biodiversity loss, as these systems provide habitat for a richer
variety of species compared to agricultural fields with annual crops66. However, species that can live in
a wide range of environmental conditions are better suited to agroforestry systems than others. Some
species thus risk disappearing if forests are converted to agroforests67.

In a fragmented landscape, agroforestry systems are important habitats for pollinators, and more pollinators can mean increased yields.
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Koyi Sarungi has planted a wide variety of agroforestry tree species on his farm in Kenya.
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Biodiversity contributes to food and nutrition security
of rural farmers. If one crop fails, biodiversity such as crop
diversity on the farm or in the landscape, offers opportunities
and alternatives for food and income. A diverse landscape can
also be more resilient to climate change and other shocks. In
addition, trees provide shelter for species essential to food
production, for instance bees and natural enemies to pests68.
Planting trees on agricultural lands can also help
reduce deforestation by providing bioenergy, timber and
other forest products on farmer fields. Agroforestry also
provides a range of ecosystem services such as erosion
control and flood mitigation, that benefit the surrounding
landscape and thus prevent habitat degradation69.
Agroforestry helps to create “buffer zones” around the
forests protecting the biodiversity therein as well as it provides
species with so called “ecological corridors” that help species
migrate and spread from one habitat to another, ensuring their
survival70.
The types of trees that are planted also affect
biodiversity. In tropical regions, farmers tend to plant exotic
fast-growing trees, but several studies point out that there
are many benefits to using native trees that sometimes are as
fast-growing as exotic ones71. Studies show that agroforestry
can decrease the effects of pests, compared to monocrops,
by increasing the number of natural predators to pests and
reduce the density of the target crop, thus reducing the
likelihood that a destructive insect will find it72. However, if the
wrong combination of trees is planted, trees can also become
pest-hosts in-between growing seasons. It is therefore
important to disseminate knowledge widely on which trees
are best suited to agroforestry as well as investing in more
research73.
As more forests disappear, so do pollinators such as
bees. As much as around 35% of crops depend on insect
pollination74. In a fragmented landscape, agroforestry systems
are therefore important habitats for pollinators75, and more
pollinators can mean increased yields, especially important
for small-scale farmers who depend directly on the natural
systems76.
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Indigenous fruit trees in the Atlantic Forest, Brazil

CASE STUDY:

CAN BANANA PLANTATIONS PLAY A ROLE IN PRESERVING
THE ATLANTIC FOREST?
The agricultural expansion is posing a threat to the integrity of Brazilian
ecosystems. Despite efforts from both the government and non-governmental
organisations, a significant portion of the ecosystems are still not protected.
However, implementation of agroforestry on smallholder banana farms in the
Torres Region has shown to promote biodiversity and could play a significant
role in preserving the Atlantic Forest. These ecological farming systems have
a considerably better environmental performance compared with conventional
banana production systems.
In a study by André Luiz Gonçalves (2008), it was found that the biodiversity in agroforestry banana
plantations can be similar to the forest fragments of the Atlantic Forest. The eight farms in the study had
118 different tree species belonging to 37 families, compared to the forest fragments with 114 species in
44 families. This similarity between the farms and the forest gives an indication of the role these systems
might have in conservation. As the Atlantic Forest is a highly fragmented area, agricultural management
practices that retain trees within the system, particularly in areas close to forest patches, may contribute
to maintaining these forests.

The palmito tree can play a crucal role in
forest conservation, while its açaí pulp also
provides a potential source of income.

The agroforestry farms also contained several endangered and
vulnerable tree species, which accentuates the role these farms
play in preserving biodiversity. One common species found
among the farms was palmito (Euterpe edulis), a characteristic
species of the Atlantic Forest and recognized as a keystone
species with a crucial role in forest conservation. It also has
promising economic potential for smallholders through the
extraction of the palm heart and the production of açaí pulp.

If some of the agroforestry practices adopted by ecological
farmers were extended to the whole area under banana
plantation in southern Brazil, approximately 150,000 ha, a number of environmental services could be
enhanced. For instance, the planting of a few native trees within the banana plots and on the edges of
the plantations could have positive implications for biodiversity conservation and for the integrity of the
whole system, without compromising productivity and fruit quality. Some of these trees would provide
habitat for birds and insects and would play an important role in increasing soil organic matter, forming
windbreaks for the banana trees and protecting watersheds, among other environmental benefits.
These advancements would favour the banana plantations as well as the overall ecosystem health,
demonstrating that some synergistic relationships between agriculture and environmental enhancement
are possible.
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CONTRIBUTING TO OTHER GLOBAL GOALS
Agroforestry is a growing approach that has potential to contribute to many of
the Global Goals. While this report has paid more detailed attention to some of
the goals with a more direct link to agroforestry, there are also other examples of
synergies to be found if possible trade-offs are carefully managed. Below is a short
description of how agroforestry is linked to five more goals.
GOAL 3: Ensure healthy lives and promote well-being for all at all ages
Target 3.9: Reduce illnesses and death from hazardous chemicals and pollution
Agroforestry systems contribute real health benefits to farmers. One example is the
potential of reduced pest control with chemical pesticides, which has negative effects on
the surrounding environment and on human health. The effects of pests and diseases on
crops can be reduced in agroforestry systems, especially for perennials77. However, the
risk of pests and diseases can increase if the wrong combination of trees and crops is
chosen78.
GOAL 5: Achieve gender equality and empower all women and girls
Target 5A: Equal rights to economic resources, property ownership and financial services
Agroforestry can have a positive impact on women’s empowerment, participation and rights
to economic and natural resources. Although 43% of the agricultural workforce in lower
income countries are women79, women represent just 13% of agricultural land holders80.
Agroforestry is in many ways a land management system that is suitable to support
women and reduce gender inequalities. As an example, traditionally, women often carry the
responsibility for fetching fuel wood. By implementing agroforestry, women spend less time
and walk shorter distances looking for firewood in the forest as they can access firewood
at home. This also means increased personal safety, more time for income-generating
activities such as picking fruits and other tree products to sell. A study in Kenya showed
that women spent on average 130 hours per year collecting firewood, while women that
harvested fuelwood on their farms spent 36 hours per year on this task81.
Agroforestry can provide unique opportunities for women to play a central role in food
production and value chains despite limited access to e.g. land. However, sensitivity to how
local relations of power, tenure and ethnicity influence control over value chains and a
voice in decision-making is important in policy formulation or projects aimed at increased
gender equality. Without this sensitivity, an unintended consequence can be that men take
over parts of a value chain when the profitability from the products increases82.
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GOAL 6: Ensure availability and sustainable management of water and sanitation for all
Target 6.4: Increase water-use efficiency and ensure freshwater supplies
Target 6.6: Protect and restore water-related ecosystems
On a regional and continental scale, trees are important for the formation of rain as
landscapes with forests produce more water vapour and increase the relative humidity.
Climate models predict that large-scale deforestation could decrease rainfall with as much
as 30% in some regions83. Additionally, an intermediate density of trees can maximize
groundwater recharge in conditions that are common across much of the seasonally dry
tropics. Without the trees these tropical soils lose their larger pores and much of the water
is not able to enter deep into the soils84. Therefore, agroforestry has an important role to
play when it comes to counteracting the effects of deforestation by ensuring more tree
coverage on already deforested land and thereby contributing to more rainfall. In addition,
agroforestry can improve the use of rainwater and produce more “crop per drop” 85.

GOAL 7: Ensure access to affordable, reliable, sustainable and modern energy for all
Today, 2.4 billion people depend on firewood to cook food. Deforestation is making it more
difficult for people, often women and girls, to get access to firewood, having to walk further
to find it. Agroforestry can reduce pressure on forests, as it provides bioenergy, timber and
other forest products for farmers at home.
GOAL 12: Ensure sustainable consumption and production patterns
Target 12A: Support developing countries’ scientific and technological capacity for sustainable
consumption and production
As the remaining forests in the world are threatened by a growing demand for food, feed,
fibre and fuel, women and men in developing countries will face additional challenges,
especially in a changing climate. Agroforestry is a promising land management system that
can improve farmers’ livelihoods while reducing pressure on forests, thus contributing to
more sustainable production patterns.
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BARRIERS TO SCALING UP
AGROFORESTRY
This paper has shown that there is untapped potential for agroforestry to improve people’s lives and
well-being, as well as contribute to biodiversity and tackle climate change. Moving forward, what are the
barriers preventing agroforestry from becoming more widespread and scaled-up?
There are several barriers at the farm level and at the national policy level in developing countries. At the
farm level, analysis show that there are few value chains developed for agroforestry products and for
connecting them to consumers and the market. The slow return on investment in agroforestry is also
problematic, as many farmers, especially women, do not have access to capital, credit or secure tenure of
their land86.
In most countries, policies, land-use planning and rural development programmes emphasise high input
(e.g. machinery, inorganic fertilizers and irrigation) monocultures as the primary tool for development
and there is a need for increased knoweldge on agroforestry in the land management sector87.
The most apparent obstacle in policies and institutional environments (such as government
agencies) is that agroforestry is simply invisible. This is true in both foreign aid donor countries as well as
in developing countries. Policies for agriculture and forestry exist separately, but so far, they are lacking
for agroforestry in most countries, except for India where an agroforestry policy was adopted in 201488.
Ministries for forestry, rural development, environment, trade and agriculture are common, but their work
is rarely coordinated and thus agroforestry falls between two stools. Even when agroforestry is
recognized and included in a policy, little work has been done so far to harmonize it with other policies
and no governmental body takes the lead for implementation89. This creates numerous legal, economic
and social barriers, preventing the potential of agroforestry to be fully exploited90.

Agroforestry practiced on a smallholer farm in Kenya. Food crops such as banana and
cassava is intercropped with fodder trees.

86.
87.

Scaling Up Agroforestry: Potential, Challenges and Barriers, Agroforestry
Network, 2018
Scaling Up Agroforestry: Potential, Challenges and Barriers, Agroforestry
Network, 2018

ACHIEVING THE GLOBAL GOALS THROUGH AGROFORESTRY

88.
89.
90.

Down To Earth, 2014
Scaling Up Agroforestry: Potential, Challenges and Barriers, Agroforestry
Network, 2018
FAO, 2013

19

Grevillea tree nursery in Kisumu, Kenya.

RECOMMENDATIONS
To overcome these barriers, OECD donor countries and international institutions
countries should consider the following recommendations:
1. Make agroforestry visible.
2. Increase funding to agroforestry projects.
3. Increase knowledge and cooperation among key stakeholders.
4. Support more demand driven, participatory and inclusive research.
5. Integrate policy-making across sectors and overcome the historic separation of
forestry and farming.
6. Consider longer funding cycles.
7. Connect to the climate agenda and report progress.
8. Ensure policy instruments and investments that put small-scale farmers, and
especially women, at the heart.
9. Promote that at least 10% of all existing agricultural land shall be covered by trees.
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The Agroforestry Network is a platform for
international agroforestry practice, based in Sweden
and initiated by Vi-skogen to promote the use
of agroforestry in developing countries. Member
organisations include: Agroforestry Sverige, Focali,
NIRAS, SIANI, SLU Global, and SwedBio at
Stockholm Resilience Centre and Vi-skogen.

www.agroforestrynetwork.org
www.agroforestry.se
www.niras.se
www.siani.se
www.slu.se/en/collaboration/international/slu-global/
www.swed.bio
www.viagroforestry.org
www.viskogen.se
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