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FOREWORD
We have greater evidence of how forests are
critical to livelihoods, with a better
understanding of the trade-offs and more exact
confirmation that healthy and productive
forests are essential to sustainable agriculture.
And we have proof of the significance of
forests and trees for the qualit y of water, for
contributing to the energ y needs of the future,
and for designing sustainable, healthy cities.

It is now almost three years since world leaders
agreed to chart a course towards a better, more
prosperous future for the planet and all its
people. The 2030 Agenda for Sustainable
Development, with its 17 Sustainable
Development Goals (SDGs), has become the
central framework for g uiding development
policies in countries throughout the world.
Given the ambition of the SDGs, transformation
is needed if we are to end povert y and hunger,
achieve inclusive growth, narrow inequalities,
respond to climate change and sustainably
manage our natural resources.

With this year’s High-Level Political Forum
(HLPF) focusing on SDG15, as well as SDGs 6,
7, 11, 12 and 17, the timing of The State of the
World’s Forests could not be more opportune in
helping to inform experiences and ideas on the
actions that must be taken and the
partnerships and alliances that must be struck
to realize the ambition of the 2030 Agenda.

The 17 SDGs are comprised of 169 targets with
230 indicators identified to help measure
progress. While this number may at first glance
appear daunting, the Agenda is purposely
fashioned in an integrated way, with goals
‘interlinked and indivisible’. The key to
unlocking the door of progress will be
understanding the golden threads that tie
multiple goals and targets together.

Forest pathways to sustainable development
will be fundamentally strengthened by legal
frameworks that recognize and secure the
rights of local communities and smallholders
to access forests and trees, by fortif ying an
enabling environment and helping to
incentivize private sector engagement in prosustainabilit y activities. There is also great
potential in transforming the informal sector,
both for those who rely on it for their
livelihoods and because it will also bring
wider economic, social and environmental
benefits. Ultimately, ending hunger and
povert y and transforming to a sustainable
world can only be realized if sectoral
ministries – forestr y, agriculture, rural
development and national development –
coordinate policies across governments.

The 2018 edition of The State of the World’s Forests
aims to do just that, presenting new information
to help recognize these interlinkages and
enhance our understanding of how policies on
forests and trees go beyond SDG15, Life on Land,
to contribute to achieving many other goals and
targets of the 2030 Agenda.
The State of the World’s Forests 2018 provides
detailed analysis aimed at capturing the
contribution of forests and trees to 28 targets
relating to ten SDGs. Through thematic
metrics bringing together available evidence
from a wide range of sources, a clearer
picture is emerging of the full impact that
forests and trees have on many other crucial
areas of development.

While more evidence on forests and trees
exists today than ever before, there is still a
need to dig deeper. Investing in effective
monitoring at national and subnational levels
| iv |

Since then we have increasingly come to
recognize the broader global relevance of
our forests and trees, as ref lected in the
most recent editions of FAO’s Global Forest
Resources Assessment (FR A).
Complementing the FR A, The State of the
World’s Forests 2018 provides a
comprehensive assessment of quantif ying
the contributions of forests to the SDGs. I
hope you will find it valuable.

will help plug data gaps so that policy-makers
can calculate incentives, manage sector
trade-offs, and better design forest and
food-securit y initiatives.
Sevent y years ago, FAO completed its first
assessment of the world’s forest resources.
At that time the major concern was
whether there would continue to be
sufficient timber to satisf y global demand.

José Graziano da Silva
FAO Director-General
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METHODOLOGY
The State of the World’s Forests 2018 was prepared by the FAO Forestr y Policy and Resources Division in
collaboration with a number of international organizations involved in forestr y programmes.
The development of the report was g uided by a core team of four senior staff members in charge of each
of the key chapters, and led by the Divisional Director who assumed overall coordination for the
publication. For Chapter 2, responsibilit y for each of the 10 SDGs was assigned to a staff member with
technical expertise. All chapters benefitted from the support of consultants for data collection and/or
writing. The final document was assembled by a senior consultant.
During the process the core team met at reg ular inter vals and produced a number of interim outputs,
including a concept note, an annotated outline and a first draft of the key chapters. The core team also
selected the SDGs, SDG targets and thematic metrics for the analysis based on previously agreed criteria.
When the drafts of Chapters 2, 3 and 4 were ready, including the key findings, a meeting was held with
the core team, all authors (staff and consultants) and the senior consultant to jointly identif y the
conclusions, recommendations and key messages.
The final report under went a rigorous technical rev iew by senior management and technical experts
from different div isions in FAO. In addition, it was peer-rev iewed by four external experts. Comments
were incorporated into the final draft, which was submitted to the Director-General for clearance in
March 2018.
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EXECUTIVE SUMMARY
loss”). The aim is to highlight interlinkages and
opportunities to support more coherent policymaking across sectors and more effective
implementation of the SDGs.

The 2030 Agenda for Sustainable Development
is a commitment made by countries to tackle the
complex challenges we face, from ending
povert y and hunger and responding to climate
change to building resilient communities,
achieving inclusive growth and sustainably
managing the Earth’s natural resources. The
17 Sustainable Development Goals (SDGs),
169 targets and 230 indicators lay out specific
objectives for countries to meet within a given
timeframe, with achievements monitored
periodically to measure progress. Universally
relevant, they call for comprehensive and
participator y approaches that bring ever ybody
together to “leave no one behind”.

Forests and trees make vital contributions both to people and
the planet, bolstering livelihoods, providing clean air and
water, conserving biodiversity and responding to climate
change. Forests act as a source of food, medicine
and fuel for more than a billion people. In
addition to helping to respond to climate change
and protect soils and water, forests hold more
than three-quarters of the world’s terrestrial
biodiversit y, provide many products and ser vices
that contribute to socio-economic development,
and are particularly important for hundreds of
millions of people in rural areas, including many
of the world’s poorest.

As governments determine how best to commit
national efforts to achieve transformational
change, The State of the World’s Forests 2018
(SOFO 2018) analyses the role that forests and
trees – and the people who use and manage them
– can play in helping countries achieve their
objectives and bring about a brighter future.
SOFO 2018 shines a light on the profound
interlinkages that exist between forests and many
other goals and targets of the 2030 Agenda,
enabling policy-makers to strike the right balance
in actions, investments and partnerships directed
towards food security, poverty alleviation,
ecological conservation and, ultimately, to find
pathways to sustainable development.

However, the world’s population is projected to
increase from around 7.6 billion today to close to
10 billion people by 2050. The corresponding
global demand for food – estimated to grow by
50 percent during this period – is placing
enormous pressure on the way we use productive
land, particularly in developing countries where
the overwhelming majorit y of the world’s
800 million and more poor and hungr y people
are concentrated. Deforestation, chief ly caused
by the conversion of forest land to agriculture
and livestock areas, threatens not only the
livelihoods of foresters, forest communities and
indigenous peoples, but also the variet y of life
on our planet. Land-use changes result in a loss
of valuable habitats, land degradation, soil
erosion, a decrease in clean water, and the
release of carbon into the atmosphere. How to

Focusing on the contribution that forests and
trees can make towards achieving 28 targets
within ten SDGs of the 2030 Agenda, Chapter 2
presents analysis that demonstrates a clear link
between integrated forest policy and its potential
impacts across multiple SDGs. Bringing together
available evidence from a wide range of scientific
sources, thematic metrics were drafted to analyse
evidence of the broader relationship between
forests and trees and the 2030 Agenda, beyond
SDG15 (“Protect, restore and promote sustainable
use of terrestrial ecosystems, sustainably manage
forests, combat desertification, and halt and
reverse land degradation and halt biodiversit y

increase agricultural production and improve food security
without reducing forest area is one of the great challenges of
our times.
Evidence is key to opening up forest pathways to sustainable
development. While the importance of forests and

trees to a healthy, prosperous planet is
universally recognized, the depth of those roots
may be greater than imagined. Agreed by the UN
| x |

Statistical Commission in March 2016, the 2030
Agenda’s 230 indicators are designed to help
countries measure the progress they are making
towards achieving their objectives, learning from
their experiences and understanding which areas
to prioritize and allocate resources to. Several
indicators under SDG15 focus on forests,
specifically monitoring forest land and the share
of forests under sustainable management. The
Global Forest Resources Assessment (FR A),
coordinated by FAO, found that the world’s forest
area decreased from 31.6 percent of global land
area to 30.6 percent between 1990 and 2015, but
that the pace of loss has slowed in recent years.

management have grave implications on a
nation’s water supply. While three-quarters of
the globe’s accessible freshwater comes from
forested watersheds, research shows that
40 percent of the world’s 230 major watersheds
have lost more than half of their original tree
cover. Despite this, the area of forests managed
for soil and water conser vation has increased
globally over the past 25 years, and in 2015 a
quarter of forests were managed with soil and/or
water conser vation as an objective.

Modernizing the traditional wood energy sector has the power
to improve livelihoods, create sustainable value chains and
unlock resources for investments in sustainable forest
management . The potential of forests is perhaps no

There is quantitative evidence to show that forests are being
managed more sustainably and that forests and trees
contribute to achieving SDGs relating to livelihoods and food
security for many rural poor, access to affordable energy,
sustainable economic growth and employment (in the formal
sector), sustainable consumption and production, and climate
change mitigation, as well as sustainable forest management.

better illustrated than by the fact that wood
grows back. Around one-third of the world’s
population, or about 2.4 billion people, make use
of wood to provide basic energ y ser vices such as
cooking, boiling water and heating. Overall,
forests supply about 40 percent of global
renewable energ y in the form of woodfuel – as
much as solar, hydroelectric and wind power
combined. Emphasis must now be on producing
woodfuel more sustainably to reduce forest
degradation, as well as more cleanly and
efficiently to improve the health of millions of
people, particularly women and children.

The people left furthest behind are often located in areas in
and around forests. The livelihoods and food securit y
of many of the world’s rural poor depend on
vibrant forests and trees. Evidence points to
around 40 percent of the extreme rural poor –
around 250 million people – living in forest and
savannah areas. Access to forest products, goods
and ser vices is vital for the livelihoods and
resilience of the poorest households, acting as
safet y nets in difficult times. Some studies
suggest that forests and trees may provide
around 20 percent of income for rural households
in developing countries, both through cash
income and by meeting subsistence needs. Nonwood forest products (N W FPs) provide food,
income, and nutritional diversit y for an estimated
one in five people around the world, notably
women, children, landless farmers and others in
v ulnerable situations.

The world’s response to climate change – in terms of
adaptation, mitigation and resilience – must focus more on
forests. As underscored at the Paris Climate
Agreement in 2015, forests and trees play a crucial
role in determining the accumulation of
greenhouse gases (GHGs) in the atmosphere.
Acting as carbon sinks, they absorb the equivalent
of roughly 2 billion tonnes of carbon dioxide each
year. However, according to the IPCC, the
Agriculture, Forestry and Land Use (AFOLU)
sector is responsible for just under a quarter of
anthropogenic GHG emissions mainly from
deforestation and agricultural emissions from
livestock, soil and nutrient management. Effective
forest management can strengthen resilience and
adaptive capacities to climate-related natural

Water quality, essential to the health and life of both rural
and urban populations, is directly related to forest
management. Changes in land cover, use and
| xi |

NEPAL
In Nepal, there are more than
1 000 community forestry
groups that are women-only.
Achieving gender equality and
empowering women is at the
heart of SDG5.
©FAO

cultural traditions. From Burkina Faso to Italy to
the United Republic of Tanzania, landscape
approaches help to integrate the management of
forests and trees with agricultural land, the
urban and rural environment and cultural
heritage, ensuring for example that the
economic value of forest-related tourism is
recognized and the benefits that forests and
trees provide for urban populations are
understood. Landscape approaches protect vital
ecosystem ser vices, sustain livelihoods and
tackle food securit y challenges, while adapting
to the impacts of climate change. The studies
demonstrate the value of multi-stakeholder
partnerships that bring governments, the
private sector, civil societ y and individuals
together in seeking to find new ways to realize
their common goals and aspirations.

disasters, underscoring the importance of
integrating forest-based measures into national
disaster risk reduction (DRR) strategies. Reducing
emissions from deforestation and forest
degradation and the roles of conservation,
sustainable management of forests and
enhancement of forest carbon stocks (known as
REDD+) will be vital for global efforts to combat
climate change. The 25 countries with the highest
forest cover have all included forest-related
mitigation measures (reduced deforestation and
forest degradation, afforestation, enhancement of
forest carbon stocks, forest conservation and
agroforestry) in their Nationally Appropriate
Mitigation Actions (NAMAs) and Nationally
Determined Contributions (NDCs).

Qualitative evidence suggests that forests and trees also make
significant contributions to SDGs through the informal sector,
agroforestry, opportunities to empower women, sustainable
water management, tourism, sustainable cities, climate
change adaptation, and tackling land degradation and
biodiversity loss. Nature-based tourism, for

Pathways to sustainable development. Chapter 4
summarizes key policy implications, highlighting
the need to: raise awareness and market the
benefits of forests and trees to policy-makers and
beyond; engage the private sector; integrate
forests with the broader sustainable development
agenda; invest in transforming the informal
sector to unlock missed development
opportunities and improve employment
conditions; undertake national and subnational
analytical studies; and improve data availabilit y.

example, is growing three times faster than the
tourism industr y as a whole and now accounts
for approximately 20 percent of the global
market. The integration of green space and tree
cover in urban planning is also on the rise, with
studies showing links to a reduction in levels of
both obesit y and crime, although measuring and
evaluating such benefits remains challenging. In
view of growing urbanization and climate
change, the design, planning and management
of urban green spaces, including forests and
trees, should be integrated into urban planning
at an early stage. The role of forests and trees
should be ref lected in climate mitigation and
adaptation policies.

Addressing agriculture and forests together in formulating
national development policies is critical to achieving the SDGs.
Sustainable agriculture needs healthy and
productive forests. Forests and trees support
sustainable agriculture by, for example,
stabilizing soils and climate, reg ulating water
f lows, providing shade, shelter, and a habitat for
pollinators and the natural predators of
agricultural pests. When integrated into
agricultural landscapes, forests and trees can
increase agricultural productivit y. They also help
provide food securit y for hundreds of millions of
people, for whom they are important sources of
food, energ y and income during hard times.
Recognizing and balancing these trade-offs,

Many countries have already successfully integrated forests
and landscape approaches that link multiple SDGs into wider
sustainable development programmes. Eight case studies
detailed in Chapter 3 show how forests’ potential
is enhanced by a cross-sectoral approach in
countries that var y in geography, climate,
political systems, income levels and social and
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EXECUTIVE SUMMARY

management. Studies highlight the
entrepreneurial role that women play, especially
in the informal sector, and their leadership role
in communit y and participator y forest
management. The enterprise and energ y of
youth is just as vital for the future of the sector.
Investment in training, capacit y-building and
the development of producer organizations can
help persuade young people to see the value of
making a living by the forest and resist
uncertain migration. Investing in the informal
sector by increasing economic activit y,
improving employment conditions and fostering
a more sustainable approach to forest
management can have a positive impact that
stretches from forest to farm to town to cit y.
Providing economic incentives to smallholders
and communities to manage trees on forest
lands is likely to prove rewarding.

including between short-term and long-term
benefits, local and global public goods, and
communities and sectors, will allow policymakers to better direct resources that can
accelerate achievements across the 2030 Agenda.

The world’s primary objectives of ending poverty and achieving
sustainability will be greatly enhanced by strengthening legal
frameworks that recognize and secure the rights of local
communities and smallholders to access forests and trees.
Globally, 1.5 billion local and indigenous people
have secured rights over forest resources through
communit y-based tenure. There are significant
benefits to be found in giving local people with
traditional knowledge the abilit y to inf luence
decision-making in ways that contribute to SDG
targets. With clear and secure rights, people are
more likely to take a longer-term approach to
forest management, as they know that they or
their successors will benefit from this. Chapter 3
highlights Nepal’s long histor y of communit y
forest management, an approach adopted by
many other countries, especially in Asia and
Latin America. Where insecure tenure is a critical
problem, frameworks such as the Voluntar y
Guidelines on the Responsible Governance of
Tenure of Land, Fisheries and Forests can help to
provide certaint y. Looking ahead, there is a need
to learn from successful experiences in
communit y forest management, recognizing the
importance of scientific and technical support,
training, capacit y-building and access to markets,
market information and adequate financial
resources, as well as the need for clarit y in
setting out the rights and responsibilities of
different parties. All these measures will need to
be in place if forest pathways to sustainable
development are to be strengthened.

A positive enabling environment is fundamental for attracting the
private sector to pro-sustainability activities. Both the formal
and informal forest sectors include large numbers
of small or micro businesses, while at the other
end of the scale there are some ver y large
companies. On a small scale, priorities often
include training to improve land management
practices, the promotion of agroforestr y, the
development of producer organizations, better
access to markets and the availabilit y of suitable
financing arrangements. On a larger scale, there
may be a need to address potential barriers to
investment, often financial or infrastructurerelated. Policy inter ventions are likely to include
a mix of reg ulator y approaches and incentives to
engage in activities that are not necessarily
covered by the market, such as ecosystem
ser vices and sustainable forest management. At
the same time, it will be important to address
potential barriers to investment and remove
incentives to clear forests. Partnerships with the
private sector will be crucial in developing
private governance initiatives, such as voluntar y
certification schemes and commitments to ‘zerodeforestation’ supply chains.

Access to land, resources and investments in and around forests
can propel women, youth and other rural entrepreneurs to be
agents of change in the transformation to a sustainable world.
Strengthening tenure rights presents an
opportunit y to enhance gender equitable access
to forests and trees, as well as encouraging a
long-term, sustainable approach to forest
| xiv |

Stakeholder engagement and a commitment to good governance are
fundamental to effective policy implementation. The right of

out concrete measures for better aligning
multiple objectives and incentive structures. This
integrated approach is critical for progressing
towards the SDG targets. Establishing SDG
implementation platforms composed of key
sectors in natural-resource use and management
is one way of managing cross-sectoral
coordination and overcoming difficulties in
governments that have sector-based ministries
and agencies, with their own resource allocations
and accountabilit y arrangements. SDG
implementation platforms would bring together
different ministries and government agencies
with other key stakeholders working in dialog ue
and coordinated action, with a focus on achieving
the SDGs and benefitting from interlinkages,
identif ying and addressing barriers to change,
and monitoring progress.

stakeholders to be consulted during the development
and implementation of forest-related policies,
programmes and plans should be formalized to
account for the needs of forest users and other
stakeholders. Along with a sound policy and legal
framework, effective institutions are key to good
governance. The institutional framework should
encompass local communities, civil society
organizations and responsible private sector interests,
as well as government departments and agencies.
This may require building the capacity of
organizations that support indigenous peoples, local
communities and smallholders, as well as
strengthening public sector organizations.

To accomplish the historic ambition of ending hunger and poverty
and transforming to a sustainable world, the 2030 Agenda expects
sectoral ministries to change the way they work and to coordinate
policies across government. If sustainable development

Investing in effective monitoring at national and subnational
levels will offer countries vital information on which groups of
people or areas of the country to focus on. This will allow

is to be realized, initiatives on forests,
agriculture, food, land use, rural and national
development must synchronize in the future.
Although drivers var y significantly between
countries and regions, policy-makers must
recognize the need to manage trade-offs and set

policy-makers to calculate incentives, manage
sector trade-offs, design and roll out forest and
food-securit y initiatives, measure out social
safet y nets, and determine the level of support
needed for different sectors of the economy. n
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KEY MESSAGES
IT IS TIME TO
RECOGNIZE THAT
FOOD SECURITY,
AGRICULTURE AND
FORESTRY CAN NO
LONGER BE
TREATED IN
ISOLATION

TO ACHIEVE OUR
GLOBAL GOALS,
URGENT ACTION IS
NEEDED TO
SUSTAIN THE
PLANET’S FORESTS

Sustainable agriculture needs healthy and
productive forests. Forests and trees supply
hundreds of millions of people with food, energ y,
and income, and act as a safet y net during hard
times. To accomplish the historic ambition of
ending hunger and povert y, sectoral ministries
must ensure policy coherence across
governments, integrating strategies and
balancing trade-offs. Actions on forests,
agriculture, food, land use, rural and national
development must be integrated in the future if
the 2030 Agenda is to be realized.

Time is running out for the world’s forests, whose
total area is shrinking by the day. By halting
deforestation, managing forests sustainably,
restoring degraded forests and increasing the
global forest area, potentially damaging
consequences for the planet and its people can be
avoided. Governments need to foster an allinclusive approach that promotes the benefits of
forests and trees, engaging all stakeholders.

TO REACH THOSE
FURTHEST BEHIND
FIRST, WE MUST
GO DOWN THE
FOREST PATH AND
EMPOWER AGENTS
OF CHANGE

THE BRANCHES OF
FORESTS AND
TREES REACH OUT
ACROSS THE SDGs
From tackling povert y and hunger to mitigating
climate change and conser ving biodiversit y, the
impacts of forests and trees go well beyond
SDG15 to contribute to achieving multiple goals
and targets across the 2030 Agenda. Managing
forests sustainably benefits both urban and rural
communities and is essential to the planet’s
healthy and productive future. Strategies to
achieve the SDGs should consider interlinkages
with forests and trees.

Around 40 percent of the extreme rural poor – or
some 250 million people – live in forest and
savannah areas. Policies that secure tenure rights
for the poor and v ulnerable, including indigenous
people, landless farmers, rural women and youth,
will go a long way to ending povert y and food
insecurit y. Investing in these agents of change
will spur entrepreneurship and the sustainable
management of forests.
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LANDSCAPE
APPROACHES
BALANCE
SUSTAINABILITY

HEALTHY CITIES
NEED TREES
In view of increasing urbanization, trees, parks
and forests are a must for planners designing the
sustainable cities and peri-urban landscapes of the
future. Removing pollution, offering shade and
contributing numerous health benefits, greenery is
crucial for the well-being of city people, who
globally outnumber those living in rural locations.
Trees and green spaces in urban areas are also
associated with reductions in both childhood obesity
and crime, underscoring the links between forests
and trees to multiple targets across the 2030 Agenda.

Nourishing a growing world population while
nurturing our planet requires landscape
approaches that protect and sustainably use vital
ecosystem ser vices, sustain livelihoods and tackle
food securit y challenges, while adapting to the
impacts of climate change. Integrating landscape
approaches into national strategies and
development priorities is part of building the
forests of the future.

COHERENT POLICY
FRAMEWORKS
ENCOURAGE
PARTNERSHIPS
AND STAKEHOLDER
ENGAGEMENT IN
FORESTS

EVIDENCE IS KEY
IN ACHIEVING
RECOGNITION OF
THE TRUE VALUE
OF FORESTS IN THE
2030 AGENDA

Integrating forests into sustainable development
strategies requires effective partnerships and
private sector engagement. Clear legal
frameworks, communit y engagement and
coherent policy measures that balance
stakeholder interests are part of the enabling
environment needed. Policies must be geared
towards incentivizing companies and small
producers to engage in sustainable forest
management, addressing potential barriers to
investment and removing motives for clearing
forests. Corporate responsibilit y for zero
deforestation is key.

By investing in monitoring at national and
subnational levels, governments will gain a
clearer picture of the social, economic and
environmental impacts of forests and trees across
the SDGs. This information will be critical in
calculating incentives and managing sector
trade-offs, fashioning forest and food securit y
initiatives, measuring out social safet y nets,
investing in technolog y and innovation, and
determining the level of support needed for
different sectors of the economy.
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GATSUK, BELARUS
Despite the world’s forest area
decreasing from 31.6 percent
of global land area to 30.6
percent between 1990 and
2015, the pace of loss has
slowed in recent years. In
agrotowns such as Gatsuk –
70 km south of Minsk – local
populations help conservation
efforts by living off sustainable
forestry.
©FAO/Sergei Gapon
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INTRODUCTION

CHAPTER 1

INTRODUCTION
In 2015, governments around the world took bold
and decisive action by adopting the 2030 Agenda
for Sustainable Development (UN, 2015), or the
2030 Agenda as it is often called. Since then, the
2030 Agenda and its 17 Sustainable Development
Goals (SDGs) have become the overarching
framework for sustainable development. The
universal and inclusive nature of the 2030
Agenda commits the international communit y to
act together to overcome the multiple and
complex challenges facing the world in the
twent y-first centur y. It will g uide development
policies worldwide during the next decade and
beyond.

“leveraging interlinkages requires true political
leadership, with better policy coherence and
coordination as a means to achieve overall
objectives focused on outcomes rather than
processes” (HLPF, 2017). Therefore, effective and
efficient implementation of the SDG framework
calls for identification of these interlinkages
between the SDGs and concerted action at
countr y level to activate positive interactions
between all sectors.
The State of the World’s Forests 2018 seeks to
examine evidence about the contribution that
forests and trees 1 – and the people who use and
manage them – can make to sustainable
development. It also identifies information and
data gaps and areas where more work is needed
to improve understanding of these interlinkages.
The objective is to strengthen forest pathways to
sustainable development as part of the
transformational change needed to implement
the 2030 Agenda.

The 2030 Agenda is centred on four main
objectives: eradicate povert y; heal the planet;
secure prosperit y for all; and foster peace and
justice. It reaffirms the need to make progress in
all three dimensions of sustainable development
– economic, social and environmental – and for a
comprehensive, far-reaching and people-centred
approach that can yield transformational change
towards sustainabilit y. In order to achieve this
ambition, the 2030 Agenda calls for a Partnership
for Sustainable Development, through which
stakeholders from all sectors should work
together. The 2030 Agenda was further
reinforced through the Paris Agreement, adopted
in 2015 under the United Nations Framework
Convention on Climate Change (UNFCCC),
which calls for a holistic approach mobilizing all
actors to mitigate and adapt to climate change.

CHAPTER 2 focuses on ten SDGs and 28 selected
targets. It explains the reasons for selecting these
SDGs and targets, and the approach taken in
attempting to quantif y the contribution of forests
and trees to the targets. The ten SDGs considered
in Chapter 2 are as follows:
} } SDG1. End povert y in all its forms ever y where
} } SDG2. End hunger, achieve food securit y and
improved nutrition and promote sustainable
agriculture

In order to trigger concerted action, the 17 SDGs
are problem-orientated and not sector specific,
and the 2030 Agenda stresses that they and their
169 associated targets are “integrated and
indivisible”. The 2017 UN High-Level Political
Forum on Sustainable Development (HLPF)
emphasized that the 2030 Agenda is particularly
integrated at the target level, and that

1 This publication frequently uses the phrase “forests and trees”. A
“forest” is defined as land spanning more than 0.5 hectares with trees
higher than 5 metres and a canopy cover of more than 10 percent, or
trees able to reach these thresholds in situ; it does not include land that
is predominantly under agricultural or urban use (FAO, 2015a).
Although trees outside forests are not technically considered as
“forests”, according to this standard definition they provide multiple
economic, social and environmental benefits (UN, 2008) and so have
been included within the scope of SOFO 2018.
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} } SDG5. Achieve gender equalit y and empower
all women and girls
} } SDG6. Ensure availabilit y and sustainable
management of water and sanitation for all
} } SDG7. Ensure access to affordable, reliable,
sustainable and modern energ y for all
} } SDG8. Promote sustained, inclusive and
sustainable economic growth, full and
productive employment and decent work for all
} } SDG11. Make cities and human settlements
inclusive, safe, resilient and sustainable
} } SDG12. Ensure sustainable consumption and
production patterns
} } SDG13. Take urgent action to combat climate
change and its impacts
} } SDG15. Protect, restore and promote
sustainable use of terrestrial ecosystems,
sustainably manage forests, combat
desertification, and halt and reverse land
degradation and halt biodiversit y loss

Convention on Biological Diversit y, and the
Paris Agreement on Climate Change. Box 1
lists the SDGs that are not considered in
Chapter 2 and provides brief examples
illustrating the contribution of forests and
trees to these goals.
CHAPTER 3 examines case studies from Bolivia
(Plurinational State of ), Burkina Faso,
Guatemala, Italy (region of Tuscany), Nepal, the
Republic of Korea, the Russian Federation
(Arkangelsk region) and the United Republic of
Tanzania. The purpose of these case studies is to
highlight experiences and lessons learned from
some countries that have developed policies,
strategies or programmes aimed at better
mainstreaming forestr y and to explore challenges
that can arise in taking a comprehensive, crosssectoral and integrated approach to sustainable
development.
CHAPTER 4 presents conclusions from the
previous sections and proposes practical ways
forward to strengthen forest pathways towards
sustainable development.

However, it is important to emphasize that
forests and trees contribute to all 17 SDGs, as
well as to the Aichi Biodiversit y Targets of the
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BURUNDI
SOFO 2018 shines a light on
the profound interlinkages that
exist between forests and
many others goals and targets
of the 2030 agenda. The
photo shows an FAO project
designed to protect ecosystems
in Burundi’s Kagera river
basin, an example of
successful action to ensure
availability and sustainable
management of water
resources (SDG6).
©FAO
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BOX 1

ILLUSTRATIONS TO SHOW HOW FORESTS AND TREES CAN CONTRIBUTE TO THE SDGS
THAT ARE NOT ANALYSED IN THE STATE OF THE WORLD’S FORESTS 2018
SDG3

SDG10

} } Reduce inequality within and among countries.
Many marginalized local communities,
smallholders and indigenous people live in
remote forest areas; the contribution that forests
and trees can make to improving their livelihoods
will help address inequality.

} } Ensure healthy lives and promote well-being for
all at all ages. The health benefits of recreational
access to forests, including urban forests, are
increasingly well recognized. Examples include
“forest bathing” practices in Japan and the
Republic of Korea, which are based on the
physical and mental health benefits of being in the
forest. Medicinal forest plants have health benefits
and can be especially important in rural areas with
limited access to conventional health services.

SDG14

} } Conserve and sustainably use the oceans, seas
and marine resources for sustainable
development. Mangrove forests have a vital role
to play in coastal protection, for fisheries and for
associated local livelihoods.

SDG4

} } Ensure inclusive and equitable quality education
and promote lifelong learning opportunities for
all. Environmental education for children is
important, especially since an increasing number
live in urban areas. The use of forests, woods
and trees for outdoor learning is growing in a
number of countries, particularly in North
America, Scandinavia and Western Europe.
Meanwhile, children living in rural communities
that use forest goods and services need
environmental education to help them understand
the importance of sustainable management.

SDG16

} } Promote peaceful and inclusive societies for
sustainable development, provide access to
justice for all and build effective, accountable
and inclusive institutions at all levels. The
decentralized, participatory approaches
associated with community forest management
contribute to this goal. Target 16.4 is also
relevant, as international trade timber can be a
source of illicit financial flows.

SDG9

SDG17

} } Strengthen the means of implementation and
revitalize the Global Partnership for Sustainable
Development. There are many examples of
public-private and civil society partnerships that
were developed to promote the management of
forests to deliver public goods.

} } Build resilient infrastructure, promote inclusive
and sustainable industrialization and foster
innovation. Wood is a widely available
construction material with lower embodied
energy than other materials such as concrete and
steel, and can contribute to infrastructure and
associated temporary constructions. Infrastructure
is vital in helping to address problems of
remoteness for forest-dependent people. In
addition, there are new technological
developments that will lead to the increased use
of wood as part of the bio-economy.
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ETHIOPIA
Forests act as a source of food,
medicine and fuel for more
than a billion people and
provide livelihoods for many
indigenous women. In the
photo, a woman from the
Dorze tribe carries branches
and leaves to sell at the local
market.
©FAO/Tsigie Befekadu
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CHAPTER 2

QUANTIFYING THE
CONTRIBUTIONS OF FORESTS
TO THE SUSTAINABLE
DEVELOPMENT GOALS
2.1

APPROACH TAKEN

These ten SDGs were selected after reviewing
forest-relevant SDGs identified by the 23 rd
Committee on Forestr y of FAO (COFO 23) and
the non-exhaustive list of SDGs that are
associated with the Global Forest Goals of the
UN Strategic Plan for Forests 2017–2030. The
criteria used to select the ten SDGs for detailed
analysis were relevance, data availabilit y, and
applicabilit y to policy-making. Twent y-eight SDG
targets were then identified as being those most
relevant for forests and trees.

This chapter focuses on the contribution that
forests and trees can make towards achieving 28
targets within ten SDGs of the 2030 Agenda. The
aim is to provide evidence of these contributions,
highlighting interlinkages and opportunities to
support more effective implementation of the
SDGs.

An additional criterion inf luencing the choice of
targets was the existence of quantifiable
information. As a result, SDG indicators (Box 2)
were used for most of the targets under SDG15,
while for the other nine selected SDGs (whose
formulation does not refer to forests) thematic
metrics were developed to show evidence of a
relationship between forests and trees and the
selected SDG target.
While highly relevant to the goal and target,
these metrics focus specifically on forests and
trees. They are in no way intended to be an
addition to or substitute for existing SDG
indicators, which were agreed by the UN
Statistical Commission.

BOX 2

SDG GLOBAL INDICATORS FRAMEWORK

The SDG global indicators framework translates the
goals and targets agreed by the international
community into measurable impacts. It was approved
in March 2017 by the Interagency and Expert Group
on SDG Indicators (IAEG-SDGs) and provides for
global monitoring of all 169 SDG targets. The
indicators provide the reference framework for
measuring progress towards the SDGs. They focus
on consistency, reliability and availability at global
level, meaning that only indicators which fulfil these
criteria are included.

Wherever possible, this analysis uses official
statistics. However, due to limited availabilit y of
forest socio-economic statistics and global data
collected in a systematic way, other research
sources, particularly scientific literature and
national documents, were also used.
The ultimate objective of this analysis is to
support countries in more effectively shaping
their development strategies. By increasing the
evidence base on forests and trees, informed
policies can be formulated and actions taken that
will deliver results across the 2030 Agenda.
| 8 |
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BOX 3

THE IMPORTANCE OF FOREST PRODUCTS:
THE CASE OF UGANDA
Field research in eight villages within the four
districts of Kibaale, Masindi, Kumi and Lamwo in
Uganda revealed a large dependency on forest
products by local households. Fuelwood and
charcoal were the most important products for
household economies, accounting for 36 percent of
all cash sales. Building materials contributed
another 30 percent of sales, while forest foods
represented 21 percent. The relative importance of
income from the sale of forest products was
however dwarfed by the domestic use of forest
products: overall the non-cash value of forest
products for the local population was two to four
times higher than their cash value. Furthermore,
forest products have a significant value for the
national economy: the energy from fuelwood and
charcoal consumed by rural people represents a
value three times as large as Uganda’s energy
budget.
Forests also supplied important resources during
post-conflict reconstruction in the northern and
eastern regions for people returning home after
escaping violent conflict. On average, households
in these regions had a greater dependency on
forests than other districts did, with a total
calculated “extra” value derived from forests of USD
870 million per year.

Detailed information on the 28 SDG targets,
thematic metrics and data sources is provided in
the Annex. n

QUANTIFICATION
OF CONTRIBUTIONS
2.2

SDG
End poverty in all its forms everywhere
Introduction
Forests and trees are vital sources of income,
livelihoods and well-being for rural populations,
particularly indigenous people, smallholders,
those living in close proximit y to forests, and
those who make use of trees outside forests. As
discussed in the section on SDG8, they provide
direct income-generating activit y in both the
formal and informal sectors. Forests and trees are
also important livelihood components for many,
including the estimated 2.5 billion people
involved in smallholder agriculture (IFAD, 2013),
most of whom benefit from the reg ulator y and
provisioning ecosystem ser vices 2 of trees in the
landscape. 3

SOURCE: Shepherd et al., 2013.

In order to end povert y by 2030, it is essential to
focus attention on rural livelihoods and the ways
in which forests and trees support them.
Numerous studies have highlighted the benefits

that poor households derive from consuming
forest products, and their role in food security is
discussed further in the section on SDG2. For
example, the sale of forest products provides
households with cash that can be used to meet
food and other needs, while in-kind benefits from
forests and trees (including woodfuel, fodder,
building material, food, medicinal plants and
other products collected freely for home
consumption and subsistence use) can amount to
between three and five times these cash
contributions (Agrawal et al., 2013). Box 3 provides
a case study from Uganda reflecting this.

2 Ecosystem services are the benefits people obtain from ecosystems.
These include provisioning services such as food and water; regulating
services such as flood and disease control; cultural services such as
spiritual, recreational, and cultural benefits; and supporting services
such as nutrient cycling, which maintains conditions. These are
discussed further in other sections, including those on SDG2 and SDG6
for life on Earth (Millennium Ecosystem Assessment, 2005).
3 A landscape can be defined as a socioecological system made up of
natural and/or human-modified ecosystems (Ecoagriculture partners,
2013). Where necessary, a qualifying adjective (e.g. forest, agricultural,
urban, etc.) identifies the predominant land use or land cover.
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Quantifying how forests and trees contribute
to SDG1

BOX 4

FOREST COVER AND POVERTY OVERLAP IN
THE TROPICS: SPATIAL ASSOCIATION
FROM SEVEN COUNTRIES

SDG TARGET 1.1
è èBy 2030, eradicate extreme poverty for all
people everywhere, currently measured as those
living on less than USD 1.25 a day

Proportion of rural people living on less than
USD 1.25 a day and residing in or around forests

By overlaying forest cover with poverty and
population data for Brazil, Honduras, Malawi,
Mozambique, Uganda, Indonesia and Viet Nam,
researchers were able to find a spatial association
pattern in the distribution of poverty. Forest and
poverty maps were created by classifying areas as
either high or low forest cover and with high or low
poverty rates. Although there are significant
deviations between the countries, two main
findings stand out. First, there is a strong
association between areas of high forest cover and
high poverty rates: for example in Brazil, just over
70 percent of the closed forest areas (crown cover
>40 percent) had high rates of poverty. Second,
high forest cover areas were associated with low
poverty density: even if these areas had a large
percentage of poor people, the absolute numbers
were relatively low. Only a small percentage of the
countries’ populations of poor people lived in
areas characterized as high forest cover and with
high poverty rates, from a low of about 3 percent
for Uganda and Indonesia to about 12 percent for
Viet Nam.

Roughly 820 million rural people in the tropics
live in or near forests and savannahs (Chomitz et
al., 2007). This is a significant proportion of the
rural poor and indicates that, despite the
difficulties of obtaining aggregated data on forest
dependency, forests and trees have a strong
potential role in contributing to rural livelihoods.
Only a minorit y of these people live inside dense
forests: most live on landscapes made up of
farmland and trees or near the forest edges –
ecosystems that can support much larger
populations than dense forests. However, while
areas with high forest cover t ypically have fewer
people living there, the rate of povert y tends to
be even more elevated; this is often associated
with poor infrastructure, which limits access to
markets. In countries where reliable povert y and
population data are available, an association
between high forest cover and high povert y rates
has been confirmed (Box 4).
Transaction costs rise with the long distances to
urban centres and markets, eroding the (already
low) margins for most forest products.
Governance and rights in remote areas can also
be weak. Local people generally have stronger
tenure rights over agricultural lands than forests,
many of which have a long histor y of government
control and management. Without secure
ownership over land and use rights, there is little
incentive for households to incur short-term costs
in order to accumulate assets and increase their
longer-term income. This relationship between
povert y levels and remoteness (even of relatively
short distances) was illustrated by a study of a
rural district in Ghana, which found that povert y
rose by 20 percent for villagers living
20 kilometres from the market compared with
those in closer proximit y (Shepherd, 2012).

SOURCE: Sunderlin et al., 2007.

day and residing in or around forests, by using
available data on rural povert y rates and
information about the distribution of rural
populations. Rural povert y data from 43 tropical
countries (IFAD, 2016) combined with average
regional rural povert y rates for countries
missing data suggest that there are around
640 million people living below the povert y line
in rural areas of tropical countries. These
povert y rates were then applied to the
population numbers of those living in or around
tropical forests and savannahs (Chomitz et al.,
2007), in an attempt to compare them with the
total population of the rural poor. This approach
suggests that on average nearly 40 percent of the

An attempt was made to measure the proportion
of rural people living on less than USD 1.25 per
| 10 |
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TABLE 1

DISTRIBUTION OF RURAL PEOPLE LIVING ON LESS THAN USD 1.25 PER DAY AND RESIDING IN OR AROUND
TROPICAL FORESTS AND SAVANNAHS
Africa

Latin America

Asia

Total Tropics

Forest population (millions)

284

85

451

820

Forest population living on under USD
1.25/day (millions)

159

8

84

251

Forest population living on under USD
1.25/day as percentage of total rural
population living on under USD 1.25/day

50%

82%

27%

40%

SOURCE: IFAD, 2016; Chomitz et al., 2007.

The most comprehensive measure of rural
environmental income 4 to date was conducted by
the Poverty Environment Network, which
undertook 7 978 household-level surveys in
333 villages at 58 sites within tropical or
subtropical regions of Asia, Africa, and Latin
America. On average, environmental income
(including both cash and subsistence) accounted
for 28 percent of total household earnings,
dropping to 22 percent if non-forest resources were
excluded (Angelsen et al., 2014). Environmental
income was found to be only marginally less
important than crop income for households, thus
emphasizing the importance of natural resources
for rural livelihoods. However, forests are not only
important for the poorest communities, as earnings
rise also for sites with higher income levels.
Nonetheless, in relative terms forest income as a
share of total income played a more significant role
in the livelihoods of the poorest households across
the sites.

rural poor can be found in or around tropical
forest and savannah areas. The results also
show large regional differences: in Latin
America for example, the vast majorit y of the
rural poor live in forested landscapes, while this
shrinks to less than one-third in Asia. However,
these proportions do not reveal the actual
numbers of people living on less than USD 1.25
per day in or around tropical forests and
savannahs or their distribution. Of an estimated
250 million people in or around tropical forests
and savannahs living below the extreme povert y
line, 63 percent are in Africa and 34 percent in
Asia. By contrast, only 3 percent – or about
8 million people – live in Latin American
countries, although this amounts to 82 percent
of these countries’ extreme rural poor (Table 1).
This can be explained by much lower povert y
rates in Latin America compared to the other
two regions.

Share of income deriving from forest resources
among the rural poor

Other studies have corroborated these results:
across five African countries, trees contributed to
an average 17 percent of gross income for those
households with at least one tree on their land
(Miller et al., 2016), while in a meta-analysis of
51 case studies from 17 countries, forest income
represented on average 22 percent of the total income
for the population sampled ( Vedeld et al., 2007).

Forest resources support rural households,
especially in areas prone to high povert y.
Although not ever yone living in and around
forests is poor, these areas are hotspots for
povert y across the tropics. The role of forests and
trees as a safet y net and substantial source of
subsistence goods that would otherwise have to
be purchased remains underemphasized. As well
as providing coping mechanisms in times of
crisis, forests generate essential income among
the rural poor, thereby constituting a major
component of diversified rural livelihoods. This
thematic metric was therefore devised in order to
focus on the share of income deriving from forest
resources among the rural poor.

If income from forests were to be excluded from
rural livelihood portfolios, it would have a severe
4 The term environmental income is used to reflect “the hidden harvest”
— the diversity of goods provided freely from the environment, i.e. from
non-cultivated ecosystems such as natural forests, woodlands, wetlands,
lakes, rivers and grasslands (Angelsen et al., 2014).
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effect on poverty rates. For example for the
Poverty Environment Network sites, doing so
would push 9 percent of the sampled households
below the extreme poverty line (Noack et al.,
2015). The role of forests in reducing long-term
poverty has however been found to be much more
complex. It is multidimensional and affected by a
wide range of factors, such as insecure tenure and
inadequate rights to make use of forest products.
These products include high-value goods such as
timber, which could contribute to income, as well
as wood for household use and NWFPs.

communities have also brought substantial
livelihood benefits, especially when combined
with other measures to target the poorest, as
illustrated in Box 5. Secure tenure also reduces the
risk of forest conversion and diversion of both
cash and subsistence benefits on which the
poorest depend.
The proportion of forests with secure tenure
rights for local communities and other forestdependent people is used here as a thematic
metric to measure forests’ role in ensuring equal
rights to economic resources for all. The global
trend over the last two decades is one of
devolution of forest tenure from national
governments to local communities and
individuals. Nevertheless, in 2010 public
ownership still accounted for 76 percent of all
forest area, or 2 969 million hectares (FAO,
2015a). Recognition of communit y tenure rights
has mainly occurred in low- and middle-income
countries. The spread of devolution of tenure
rights is however extremely uneven across
countries and regions, for example with much
greater communit y ownership in Latin America
than in Africa (RRI, 2014). Comparing tenure
data is challenging due to differences in
methodolog y and in the definitions used between
various sources. FAO reports from official
countr y statistics showed that in 2010, 3 percent
of global forest area was under communit y
ownership (FAO, 2015a). A significantly higher
estimate was made by the Rights and Resources
Initiative (RRI), which found that in 2013 in
52 countries (representing nearly 90 percent of
the global forest area) over 15 percent of forests –
or 512 million hectares – were either under
communit y ownership or designated for
communit y “control” (Table 2).

The potential for income generation from timber,
NWFPs, and payments for environmental services
is high, but in addition to tenure security and
rights of access to resources, groups need support
to build capacity in organizing, managing, adding
value, marketing, and advocacy to influence
decision-makers. It is important that the forestdependent poor not be excluded from wider antipoverty programmes or opportunities in their
countries due to the remoteness of their
settlements or because of low political priorit y.
SDG TARGET 1.4
è èBy 2030, ensure that all men and women, in
particular the poor and the vulnerable, have
equal rights to economic resources, as well as
access to basic services, ownership and control
over land and other forms of property,
inheritance, natural resources, appropriate new
technology and financial services, including
microfinance

Proportion of forests with secure tenure rights
for local communities and other forestdependent people

Clear and secure tenure rights are recognized as
an important prerequisite for the sustainable
management of natural resources. Tenure covers
multiple rights, including at a minimum the right
to access, the right to make management
decisions and the right to withdraw resources
from a particular area. In countries across Latin
America, Africa and Asia where such rights are
effectively enforced, they have been associated
with lower deforestation rates and as preconditions for cost-effective, communit y-led
climate change mitigation options (Stevens et al.,
2014; Ding et al., 2016). Tenure rights for local

Both sets of numbers relate to legally-recognized
rights in land, but in addition substantial areas of
forest are de facto managed without legal
recognition by local communities and indigenous
peoples, especially in Africa and elsewhere where
customar y land rights prevail. Furthermore, it is
estimated that around 100 million hectares of
forest are partially under communit y control.
Taking these factors into account, the proportion
of forests under communit y and smallholder
management may be as high as 28 percent of the
world’s forest area (Gilmour, 2016).
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BOX 5

SECURING RIGHTS FOR IMPROVED INCOMES FROM FORESTS IN INDIA,
GUATEMALA AND MEXICO
directly and 60 000 indirectly. Employees were also
paid more than double their normal wage
(WRI, 2008).
In Mexico, constitutional reforms in 1992 formally
recognized the full rights of communities to their forests
(other than the sale of land). In 1997, a major
Government programme was initiated to support
communities in developing forest-based enterprises.
Over 2 300 communities now manage their forests for
timber, generating substantial income for communities
and households. Some communities are now skilled in
managing complex industrial operations and have
become internationally competitive, exporting timber
products to the United States of America. Profits are
used to invest in children’s education, with the intention
of developing a future generation of university-educated
community managers (Consejo Civil Mexicano para la
Silvicultura Sostenible, 2014).
Studies from central and southern Quintana Roo
show that timber production and processing
generates income and thereby offers a way out of
poverty for families in communities with rights to
forests (Ellis et al., 2015).

In India, the village of Mendha Lekha in the
Gadchiroli district of Maharashtra managed to secure
community forest rights in 2009 under the 2006
Forest Rights Act. Following this, the village prepared
a forest management plan and took control of the
bamboo trade, which had earlier been managed by
the Forest Department. Mendha Lekha earned profits
of over USD 150 000 through bamboo sales between
2011 and 2014. These earnings were used to pay
wages to harvesters at higher than Forest Department
rates, and the profits used for various village
development and social welfare activities (Centre for
Civil Society, 2015).
In Guatemala, community-owned forest enterprises
manage more than 420 000 hectares of land within
the Maya Biosphere Reserve, receiving support from
NGOs, donors and Government agencies. Each
enterprise was given forest concessions by the
Guatemalan Government; within one year (October
2006 to September 2007), they generated
USD 4.75 million from certified timber sales and
USD 150 000 from NWFPs. Employment in the forestry
enterprises benefitted more than 10 000 people

TABLE 2

FOREST OWNERSHIP
(a) FAO estimates – 2010 figures
Forest ownership modality

Hectares (millions)

Public forests
Individually-owned forests

Share of global forest area

2 969

76%

433

11%

Community-owned forests

116

3%

Community-owned forests + individually-owned forests

559

14%

Hectares (millions)

Share of forest area

(b) RRI estimates
Forest ownership modality
Public forests (administered by govt.)

2 410

73%

Forests owned by individuals and firms

397

11%

Community-owned forests
Forests designated for community control

416
96

13%
3%

Community-owned, community-controlled + forests owned by
individuals and firms

909

27%

NOTE: There are important differences between these datasets. In particular, FAO estimates are based on data from 234 countries and territories, while RRI estimates are based
on data from 52 countries representing nearly 90 percent of the global forest area. Also, unlike FAO data, RRI data do not distinguish between individuals and business entities in
categorizing privately-owned forest.
SOURCE: FAO, 2015a (Table 2a); RRI, 2014 (Table 2b).
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SDG TARGET 1.5

often available at times when other income
sources are not (Fisher et al., 2010). Research has
shown that extraction of forest resources in rural
communities tends to increase in the aftermath of
shocks, especially where those shocks affect the
whole communit y rather than a single household
( Wunder et al., 2014). The most asset-poor
households rely the most on greater use of forest
resources, as they generally have fewer
alternative income-earning opportunities or
social networks to turn to for assistance.

è èBy 2030, build the resilience of the poor and
those in vulnerable situations and reduce their
exposure and vulnerability to climate-related
extreme events and other economic, social and
environmental shocks and disasters

Number of hectares under agroforestry practices
as a contribution to the resilience of the poor

Forests and trees outside forests – especially
those on farms and grazing and common lands –
also play a vital role as safet y nets to increase the
resilience of the poor to major disasters and
climate change. Biomass stocks (such as trees)
are less susceptible to weather shocks than nonperennial crops, which depend on annual
biomass growth as growth f luctuations average
out over the years. Natural ecosystems are also
more diverse than agricultural systems, which
creates more stabilit y (Noack et al., 2015). Forest
extraction has low or no entr y costs, making it
attractive for the asset-poor, for example after
losing propert y following extreme weather
events. In addition, various forest products are

The number of hectares under agroforestr y
practices was devised as a thematic metric for
SDG Target 1.5 because of the potential role of
forests and trees on farms that combine tree and
crop or livestock production and so help
improve livelihood resilience. One-third of
smallholder farmers in five African countries
were found to cultivate trees on their land,
which was linked with their improved
livelihoods (Miller et al., 2016). Across the East
African dr ylands, trees contribute to resilient
livelihoods for farmers through a variet y of
ecosystem goods and ser vices (de Leeuw et al.,

FIGURE 1

PERCENTAGE OF AGRICULTURAL AREA WITH TREE COVER
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SOURCE: Adapted from Zomer et al., 2009.
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social systems surrounding agriculture ( Wheeler
and von Braun, 2013).

2014): by creating diversified livelihoods,
providing natural capital and reg ulating
ecosystem ser vices, trees in agroforestr y
systems increase the overall resilience of the
landscape. However, despite their importance
for rural livelihoods, forests and trees are not
the only or primar y strateg y for resilience:
others that may be more important include
reduced consumption, finding alternative work,
seeking external assistance and selling assets.
For example, research from rural Malawi
showed that only 3 percent of households
reported using forest diversification to prepare
for climate variabilit y – well below other
measures such as agricultural modification or
crop diversification (Fisher et al., 2010).

Food securit y is defined as a situation that
exists when all people, at all times, have
physical, social and economic access to
sufficient, safe and nutritious food that meets
their dietar y needs and food preferences for an
active and healthy life. It has four dimensions:
availabilit y, access, utilization, and stabilit y.
Increased food availability: Forests and trees
provide many food items of both plant and
animal origin – important as the majorit y of the
1.6 billion forest-dependent people are poor
(Agrawal et al., 2013). Forests also diversif y
dietar y supplies for human populations
(FAO, 2014). Since trees are often more resilient
to adverse weather conditions than agricultural
crops, forest-based food items contribute to
household resilience by ser ving as an important
safet y net in times of crisis and emergencies,
such as crop failure due to drought, hailstorms,
or sociocultural crises that lead to families losing
their productive resources (HLPE, 2017; Keller et
al., 2006; Blackie et al., 2014; Foli et al., 2014).
Income generated from N W FPs has been
estimated at USD 88 billion (FAO, 2014), although
this is thought to be a substantial underestimate.
Meanwhile, reducing food waste at global,
regional, and national levels would have a
significantly positive effect on natural resources,
including forests (FAO, 2013a).

Trees are widely spread over agricultural land,
with the highest cover found in the humid
regions of Southeast Asia, Central America,
eastern South America and coastal West Africa.
Figure 1 presents the percentage of global
agricultural area with different levels of tree
cover, as reported by ICR A F (Zomer et al., 2009).
These numbers do not define agroforestr y
landscapes or ref lect the wide variation in
agroforestr y practices, but they do give an
indication of the extent of tree cover in
predominantly agricultural areas.

SDG
End hunger, achieve food security and
improved nutrition and promote sustainable
agriculture

Enhanced access to food through income
and employment: The scale of employment
generated by the forest sector is highlighted
in the section on SDG8. However, as also
noted there, fig ures relating to the informal
sector in particular are underestimates
(Ferraro et al., 2012; HLPE, 2017).

Introduction
As the challenge of food insecurit y has
increased (FSIN, 2017), more attention has been
focused on the role that forests and trees can
play in addressing this. Approximately
70 percent more food will be needed for the
world’s growing population, which is forecast to
reach 9.1 billion by 2030 (FAO, 2009). Nearly one
in seven people today do not have access to
sufficient protein and energ y and even more
suffer from malnourishment (Godfray et al.,
2010). Forests contribute directly to food securit y
by providing food and dietar y diversit y,
supplying wood energ y for cooking food, and
enhancing the resilience of the ecological and

Enhanced utilization: As explained later in this
section and in the section on SDG7, about
2.4 billion people rely on woodfuel for cooking
and water sterilization (FAO, 2017a).
Food stability: Forest ecosystem ser vices have
the potential to enhance agricultural and fisher y
production (Foli et al., 2014), including through
water reg ulation, soil formation, protection,
nutrient circulation, biodiversit y conser vation,
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agroecosystem stabilit y, pest control and
pollination. These are all directly linked to
agricultural production and so ultimately
contribute to the goal of food securit y (HLPE,
2017). The role of forests in the hydrological cycle
(Ellison et al., 2017) includes providing organic
matter (Kimble et al., 2007), green manure, and
compost for farming (Sinu et al., 2012). Trees in
agroforestr y systems significantly increase the
productivit y of agricultural crops (FAO, 2010),
while forests, trees and wild fauna are crucial for
the pollination of food crops (Roubik, 1995).
Pollinator diversit y can significantly increase
pollination intensit y (Garibaldi et al., 2016).

BOX 6

FORESTS AND TREES AS A SAFETY NET
AND SOURCE OF FOOD
In Burkina Faso, a study showed that restored forest
land provided a significant contribution to
household food supply (Kumar et al., 2015), with
66 percent of those interviewed considering forest
food highly important. Out of six types of harvested
products from reforested land, food items ranked
equally with legumes and cereals. Overall, the
continuous availability of NWFPs for food made up
for the supply deficit during the agricultural lean
season.

Quantifying how forests and trees contribute
to SDG2
SDG TARGET 2.1
è èBy 2030, end hunger and ensure access by all
people, in particular the poor and people in
vulnerable situations, including infants, to safe,
nutritious and sufficient food all year round

BOX 7

AMOUNT OF NWFPS CONSUMED AT
HOUSEHOLD LEVEL

Amount of edible NWFPs, including wild meat
harvested or consumed

Forests and trees contribute directly to food and
nutritional security by providing edible NWFPs.
Globally, 76 million tonnes of food from forests are
consumed, 95 percent of which is plant-based
(FAO, 2014). The case study in Box 6 illustrates how
NWFPs can also help people to stay food-secure
during times of the year when less food is available.

In India, it has been estimated that up to 50 million
households supplement their diets with fruits
gathered from wild forests and surrounding
bushland (FAO, 2011a). In Nepal, as much as
160 kilograms of wild mushrooms are collected for
food by a single household in a year (Christensen
et al., 2008). In Africa, edible leaves of wild trees
such as baobab and tamarind are important
sources of protein, iron and calcium (Kehlenbeck et
al., 2015). In Europe, a survey conducted among
over 17 000 households in 28 countries in 2015
revealed that 91.5 percent had consumed wild
forest products (82 percent purchased at least
some from a shop, while 25 percent were involved
,
in direct gathering) (Lovric , 2016). In northern and
central Siberia, some 40 percent of indigenous
families collect mushrooms; up to 100 kilograms
per hectare can be found in the most productive
areas, although on average households collect no
more than 5 kilograms per day (Vladyshevskiy et
al., 2000).

An estimated 50 percent of the fruit consumed by
humans comes from trees (Powell et al., 2013),
many of which originate in natural forests
(Dawson et al., 2014). Likewise, trees in
agroforestry systems (Mbow et al., 2014) and
urban green spaces (Clark and Nicholas, 2013)
also offer important NWFPs for human
consumption. On average, edible plant-based
NWFPs provide 16.5 kcal per person per day (FAO,
2014), although the case studies summarized in Box
7 suggest that this underestimates their
importance in some countries. Furthermore, the
caloric measure of NWFPs does not capture their
benefits in terms of protein and micronutrients
(Powell, 2013). It would be valuable to have
further information about the nutritional values of
NWFPs, as well as their overall contribution to
livelihoods and food security.
| 16 |
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BOX 8

NWFPS PROVIDE NUTRITIONAL DIVERSITY
An investigation into the dietary contributions of wild
forest foods in 37 sites in 24 tropical countries
indicated that more than half of the sampled
households collected forest foods for their own
consumption. In 13 sites, the proportion of fish and
meat sourced from forests was greater than that from
domestic livestock and aquaculture. In 11 sites, a
greater proportion of fruits and vegetables was
procured by households from forests than from
agriculture. The contribution to dietary adequacy is
substantial where large quantities of forest foods are
consumed (Rowland et al., 2017).
In Cameroon, forest fruits provide important macroand micronutrients otherwise lacking from the family
diets of rural people. For example, 200 grams of moabi
fruit (Baillonella toxisperma) or nuts from the bean tree
(Pentaclethra macrophylla) could supply 100 percent of

daily iron and zinc requirements for children aged one
to three years old (Fungo et al., 2015); there is a
statistically significant positive association between tree
cover and the dietary diversity of children in the
communities of 21 countries across Africa (Ickowitz et
al., 2014).
Forest caterpillars contribute to local diets as they are
commonly found in many parts of the world. They have
higher protein and fat content than meat or fish and
provide more energy per unit. Research findings from
Bangui in the Central African Republic showed that
100 grams of cooked insects provide more than
100 percent of people’s daily requirements of vitamins
and minerals (Durst et al., 2010). Similarly, a study
conducted in four villages in Gabon showed that forest
food contributes 82 percent of protein, 36 percent of total
vitamin A and 20 percent of iron (Blaney et al., 2009).

Box 8 demonstrates that N W FPs provide
nutritional diversit y. Wild meat is also an
important source of food: data from sur veys in
24 countries in Latin America, Asia and Africa
revealed that 39 percent of sampled households
har vested wild meat (Neilsen et al., 2018).
About 4.6 million and 1.3 million tonnes of wild
meat are extracted annually from the Congo
Basin and Amazonia respectively (Nasi et al.,
2011). Households close to forests consume
more wild meat than others and cooking helps
make it palatable and safe (Powell et al., 2013).
In Madagascar, losing access to wild meat
resulted in a 29 percent increase in children
with anaemia, which can triple in the case of
children from the poorest households (Golden
et al., 2011).

using it to boil and sterilize water (FAO, 2017a).
Many studies have demonstrated the contribution
of woodfuel (Foley, 1985; Dewees, 1989) and
charcoal ( Wood and Baldwin, 1985) to livelihoods
and food securit y (Zulu and Richardson, 2013).
Reliance on woodfuel is highest in Africa (63
percent), followed by Asia and Oceania (38
percent), and Latin America and the Caribbean (15
percent) (FAO, 2017a). In the Democratic Republic
of the Congo, 90 percent of the capital city of
Kinshasa's population rely mainly on charcoal for
cooking (Gond et al., 2016). Rural people in 13
countries in Africa as well as in Bhutan and the
Lao People’s Democratic Republic use wood
energ y to provide for as much as 90 percent of
their energ y requirements (FAO, 2014). In
Cameroon, 2.2 million metric tonnes of firewood
and 356 530 metric tonnes of charcoal are used in
urban areas of the country (Eba'a Atyi et al., 2016).
In Nepal, 70 percent of households use woodfuel
(Kandel et al., 2016). Woodfuel dependency
continues even when a country moves through the
process of industrialization, as in the case of
China (Démurger and Fournier, 2011).

Prevalence of people depending on fuelwood
and charcoal for cooking and water sterilization
Woodfuel – defined as including both fuelwood
and charcoal (FAO, 2017a) – is used by
approximately 2.4 billion people worldwide for
cooking meals, sterilizing drinking water and
heating homes, with around 765 million people
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As one of the most affordable and reliable
energ y sources and a safet y net for basic energ y
ser vices, woodfuel plays a particularly
important role for people affected by natural
disasters and humanitarian crises, especially in
refugee situations (see also thematic metrics:
Proportion of population using woodfuel as a
source of energ y).

BOX 9

COMMUNITY FORESTRY ENTERPRISES IN
GUATEMALA
In Guatemala, community-owned forest enterprises
now manage more than 420 000 hectares of land
within the Maya Biosphere Reserve. Each of these
enterprises is given a lease of Government land.
The sale of forest products from the enterprises has
created new employment and income opportunities:
from October 2006 to September 2007,
USD 4.75 million was generated from certified
timber sales and USD 150 000 from NWFPs,
benefitting more than 10 000 people directly and
60 000 indirectly. The employees were paid more
than double their normal wage.

Clear and secure forest tenure rights are key for
sustainable woodfuel production, as they foster
management practices that ensure regrowth or
regeneration at least equal to the level of
extraction (FAO, 2017a). In regions where
communit y-based forest management systems
are not adequately supported through national
legislation, woodfuel extraction is often
associated with the degradation of biomass
reser ves, as in the case of the South African
savannahs ( Wessels et al., 2013). In Malawi,
woodfuel constitutes 90 percent of the energ y
supply, although deforestation is posing a threat
to this (Malakini et al., 2014).

SOURCE: WRI, 2008.

The link between woodfuel use and food,
nutritional securit y, and health, is
multifaceted. Vulnerable groups in developing
countries usually depend on woodfuel for
cooking and hence for food utilization. With
adequate policy and legal frameworks in place
– such as secure forest and tree tenure,
integrated landscape management and access
to markets – woodfuel production and
har vesting can lead to sustainable green
energ y. The widespread availabilit y of
woodfuel and its ubiquitous market are
opportunities for employment and sustainable
development (FAO, 2017a). The loss of forests
means woodfuel is becoming costly in many
regions. The average time needed to collect
one cubic metre of woodfuel varies from about
106 hours in Latin America and the Caribbean
to 139 hours in Asia and Oceania (FAO, 2014).
Even in countries with only moderate woodfuel
scarcit y, women have still been reported to
walk up to ten kilometres to gather wood for
cooking ( Wan et al., 2011). Thus, the
availabilit y or scarcit y of woodfuel can make a
significant difference in cooking and dietar y
decisions. The implications of woodfuel use for
household air pollution and health are
considered in the section on SDG7.

SDG TARGET 2.3
è èBy 2030, double the agricultural productivity and
incomes of small-scale food producers, in
particular women, indigenous peoples, family
farmers, pastoralists and fishers, including
through secure and equal access to land, other
productive resources and inputs, knowledge,
financial services, markets and opportunities for
value addition and non-farm employment

Number of people involved in the forestry sector
and amount of income generated

Income from the forest sector helps people buy
food. When the formal sector’s indirect and
induced effects are also accounted for, it amounts
to an estimated total of 45.15 million jobs
globally and labour income in excess of USD 580
billion per year. Although a lack of systematic
data makes it nearly impossible to provide precise
fig ures, it is cautiously estimated that the number
of people involved informally in the forest sector
is around 40 million to 60 million (Agrawal et al.,
2013; FAO, 2014). Small- and medium-sized
forest enterprises (discussed further in the
section on SDG8) provide important potential
contributions for reducing povert y and improving
food securit y and nutrition (FAO, 2017b).
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FIGURE 2

PERCENTAGE OF HOUSEHOLD INCOME FROM NON-WOOD FOREST PRODUCTS (NWFPS)
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SOURCE: Adapted from Vira et al., 2015.

SDG
Achieve gender equality and empower all
women and girls

The role of communit y forestr y enterprises in
helping to enhance the contribution of forests to
employment and income is illustrated in Box 9.
However, as nearly 80 percent of forest area
globally is under government control – where the
emphasis is often on conser vation and protection
(RRI, 2015) – there is scope for increasing
communit y access to income and employment by
creating further opportunities for communit y
forestr y enterprises.

Introduction
This section focuses on two SDG targets –
achieving the full and effective participation of
women in decision-making and public life (SDG
Target 5.5), and securing women’s equal rights to
productive and economic resources (SDG Target
5.a). Making decisions about forests offers
important opportunities for women’s participation
in public life (Agarwal, 2001; Coleman and
Mwangi, 2013; Sunderland et al., 2014) and
resource governance (Colfer et al., 2017).

Figure 2 illustrates the variation in percentage
household income derived from N W FPs in a
range of countries and regions, drawing from a
number of case studies. At 80 percent, the
proportion of income from N W FPs is highest in
the Sahel, where the shea nut is particularly
important. The proportion is also over 30 percent
in Ghana, Mozambique, Zambia and the Congo
basin, where natural forest is the predominant
t y pe of local land use ( Vira et al., 2015). Box 10
shows the high income-earning potential of
especially valuable N W FPs.

Women are heavily involved in forest work such as
collecting fuelwood, medicinal plants and other
NWFPs, as well as food for family consumption
(FAO, 2013b). As discussed in the section on
SDG7, of the 850 million people engaged in
collecting fuelwood or producing charcoal, about
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Given that women are more involved than men in
many forest-related activities, there are
considerable opportunities for improving gender
equalit y in the forest sector, turning women’s
informal and subsistence-level involvement into
economic and political empowerment. As forests
provide many hundreds of marketable products
and ser vices, women’s enhanced access to these
has strong potential to improve gender equalit y
across the developing world.

BOX 10

CATERPILLAR FUNGUS AS A SOURCE OF
INCOME IN THE NEPALESE HIMALAYAS
Chinese caterpillar fungus is found in the northwest
Himalayan region of Nepal. It is extremely
valuable: one kilogram can be worth more than its
weight in gold, and the fungus contributed
40.5 percent of total NWFP revenue in Nepal in
2011 (Shrestha and Bawa, 2014). Because of its
high price, all villagers (except the elderly) from the
surrounding area gather the fungus during
collection time. There are 24 alpine pastures that
are noted for the caterpillar fungus in the district of
Dolpa. In 2011, total revenue generated from the
sale of Chinese caterpillar fungus was
USD 6 million to USD 8.5 million and the amount
of fungus collected was 473.8 kilograms. On
average, just over 53 percent of total household
cash income (USD 1843.66 per year) in this area
comes from the sale of this fungus, representing the
second largest contribution after farming. For
23 out of 201 households the fungus provides the
only source of cash income for their family.
However, high price and demand have led to
unsustainable harvesting levels: sustainable
management of the caterpillar fungus through
partnership among local institutions and the state is
critical for conserving the species and the sustained
flow of benefits to local communities.

Different t y pes of forest tenure offer var ying
levels of employment opportunities to women.
Communit y-based forest management generally
brings better opportunities than state-based
management. Over the past two decades,
decentralization reforms have opened up new
spaces for women, yet research and data are not
adequately gender-disaggregated, nor do they
show the economic impacts of decentralization on
women. Research and discussions on women’s
tenure over forests focus mainly on forests where
communities have been afforded some rights.
Despite women’s heav y involvement, data on the
overall contribution of forests to gender equalit y
are inadequate. There is currently a major focus
of research on social participation, but limited
attention is given to economic empowerment,
including access to business capacit y-building or
financing opportunities. It should also be noted
that most gender inequitable practices and
traditions originate in non-forest sectors, then
extend to the forest sector as well as the rest of
the economy. Examples of this include the
prevalence of gender pay gaps. To demonstrate
the value of forests for gender equalit y, more
gender-disaggregated data are needed at local,
subnational, national, regional and global scales.

SOURCE: Shrestha and Bawa, 2014.

83 percent are women (FAO, 2014). Women’s
increased involvement in forest-based enterprises
(discussed in the section on SDG8) allows them to
work collectively to advance their interests in
securing access to natural resources (Shackleton et
al., 2011). Moreover, women have developed rich
local knowledge about forest biodiversity which
can offer them a unique opportunity to participate
meaningfully in public policy processes. According
to a statistical analysis carried out in 135 different
societies on five subsistence food sources –
agriculture, animal husbandry, hunting, fishing,
and gathering – women collected 79 percent of
total plant-based food items (Barry and Schlegel,
1982, cited in Howard, 2001).

Quantifying how forests contribute to SDG5
SDG TARGET 5.5
è èEnsure women’s full and effective participation
and equal opportunities for leadership at all
levels of decision-making in political, economic
and public life

Proportion of female employees in national
forestry administrations

In many countries, decision-making in the
forestr y sector is a male domain. The evolution of
| 20 |

THE STATE OF THE WORLD’S FORESTS 2018

state forest departments is characterized by a
male-dominated workforce of foresters (Gurung
et al., 2012). While women dominate N W FP
collection at the local level, men dominate the
workforce in state agencies that govern forests.
When women recently began joining forestr y
administrations, they often seemed to incorporate
a hegemonic masculinit y 5 (Gurung, 2002).
However, cases of gender equitable changes have
beg un to appear, and the pathways through
which such changes occur are of utmost
importance for monitoring and learning (Box 11).

BOX 11

FORGING DIALOGUE BETWEEN
COMMUNITY WOMEN AND MALE
FORESTERS IN NEPAL
Gender gaps are common in Nepal’s forest sector,
including: few female staff members, a lack of
activities of interest to women, low budgets for
activities related to women, and unbalanced
decision-making both within the Department of
Forests and among the communities where activities
are undertaken (Gurung, 2002). Christie and Giri
(2011) show that despite an increasing number of
female graduates in forestry, out of the country’s
74 districts where a district forest officer is
assigned, only one was a woman. Gurung (2002)
describes a forestry project in Nepal to illustrate
one strategy that developed the skills of change
agents within communities and agencies. This
triggered some gender-equitable changes by
challenging stereotyped attitudes of forestry
professionals, a process that helped to create
enabling conditions for including women in
community-based forestry decisions and benefitsharing.
The Federation of Community Forest User
Groups Nepal (FECOFUN) has an encouraging
story about women’s representation in a forestry
organization (Ojha, 2012): FECOFUN requires
50 percent of those elected to its national executive
committee and district chapters to be women, and
one female has become chairperson, challenging
the stereotype of male leadership.

Women are gradually entering the forestr y
workforce, challenging the masculine mindset. In
the United Republic of Tanzania, 20 percent of
formal forest sector employees are women (FAO,
2007), while in Indonesia female employees
comprise more than 20 percent of the total
forestr y workforce (Set yowati, 2012).
After the Fourth World Conference on Women in
Beijing (1995), many countries started to appoint
gender focal points in sectoral development
ministries, including forestry. An analysis by the
International Union for the Conservation of Nature
(IUCN) showed that out of 65 countries 6 surveyed,
17 (26 percent) had appointed gender focal points
in their forest ministry. The figure from ministries
of agriculture is more encouraging, with 57 percent
having employed gender focal points (Environment
and Gender Index, 2015).

Number of women employed in the forest sector
The section on SDG8 presents data on
employment in the formal and informal forest
sectors, but gender-disaggregated data are not
available (FAO, 2014). The formal forest sector,
which was estimated to directly employ
18.21 million people in 2011, is traditionally
viewed as male-dominated in many cultures and
societies (Gurung, 2002; Watson, 2005).
However, the harvest of and trade in NWFPs is
dominated by women (Shackleton et al., 2007).

SOURCE: Giri, 2012.

Examples highlighting the numbers of women
working with NWFPs or in agroforestry are
outlined in Box 12.
Box 13 highlights the importance of the shea
industr y in West Africa. Here the N W FP sector
offers various forms of employment to women,
through collecting and selling products both
informally as well as through formal contracts in
forest industries. As another example of N W FP
activit y, women in Ethiopia are heavily involved

5 Hegemonic masculinity refers to the widespread views of men’s
roles that reinforce male dominance. Accordingly, such masculine
ideals mandate a male role as protector, provider, and rightful
dominator within families (Moore, 2009).
6 The number of countries surveyed includes seven OECD countries,
four in non-OECD Europe, six in Latin America and the Caribbean,
15 in Asia and the Pacific, 15 in sub-Saharan Africa, and 15 in the
Near East and North Africa.
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BOX 13

BOX 12

WOMEN’S INCREASED EMPLOYMENT,
INCOME AND SKILLS DEVELOPMENT FROM
THE SHEA INDUSTRY IN WEST AFRICA

NUMBER OF WOMEN EMPLOYED IN
NWFPS AND AGROFORESTRY
A series of studies from Brazil, Cameroon, and
South Africa show that 40 to 50 percent of people
involved in NWFP trade were women, who were
also head of their respective households
(Shackleton et al., 2007). Similarly in Cameroon,
the majority of NWFP harvesters were found to be
women, as were 94 percent of the 1 100 traders
(Ndoye, Ruiz-Perez, and Eyebe, 1997, cited in
Shackelton et al., 2007).
Another study showed that out of a total of
1 927 farmers trained in Cameroon between 2010
and 2011, 41 percent were women. It was found
that 5 331 farm households were involved in smallscale nurseries producing improved germplasm for
83 agroforestry species in Cameroon, the
Democratic Republic of the Congo and Nigeria –
and that 38 percent of the participants were women
(ICRAF-WCA/HT, 2013, cited in FAO, 2013b).

In the eight countries of West Africa, 350 000
tonnes of shea butter were exported in 2008 with an
export value equivalent to USD 87.5 million (at
2008 prices). About 4 million to 5 million women
are reported to be involved in the collection,
processing and marketing of shea nuts and butter.
Through this, women generate about 80 percent of
their income (Ferris et al., 2001, cited in FAO,
2011a).
In addition to providing increased income and
employment for women, the industry enhanced
women’s capacity and knowledge about adding
value to shea products. Since 2013, with the
support of USAID and the Netherlands’
International Cocoa Organization, the Global
Shea Alliance has trained over 51 000 female
shea collectors on best practices in the quality
processing and storage of shea kernels. In the
same time period, over 28 000 women belonging
to 880 women’s groups have also been linked with
buyers and signed contracts for approximately
1 945 million tonnes of shea kernels.

in sorting and cleaning g um and resin – the
primar y source of income for 96 percent of the
women involved (Stloukal et al., 2013).

SOURCE: http://www.globalshea.com/news/past/140/Success-StoryEmpowering-the-West-African-Shea-Industry.

One of the barriers to gender equalit y is the lack
of women’s rights to land, including forests
(Agarwal, 2010). Furthermore, in many situations
women deal primarily with lower-value products
and engage in less-lucrative activities compared
to men (FAO, 2013a), as they do not have the
same access to technolog y, credit, training or
decision-making as men do ( World Bank et al.,
2009). In forestr y value chains, women are
generally less supported by policy-makers or
ser vice providers, especially where the focus is
on high-tech operations and less attention is
given to local markets (FAO, 2013b). As noted
above, most work undertaken by women is in the
informal sector, and women often get paid less
than men. In the countries of sub-Saharan
Africa, women are on average paid 32.1 percent
less than men. This is ref lected in Burkina Faso,
for example, where a study showed that women

would have earned 32 percent more income from
the same amount of time spent cleaning g um and
resin if there had been no pay gap ( World
Economic Forum, 2016). Concerns are also
emerging about women losing access to forests
when new forestr y and logging activities in the
formal sector take place without adequate
safeg uards ( Veuthey and Gerber, 2010).
Nationally-led programmes on Reducing
Emissions from Deforestation and Forest
Degradation (REDD+) are also likely to offer
women additional opportunities for employment
and income, and given their close engagement
with forests, women have knowledge, skills and
experience that can benefit the implementation of
REDD+ policies (Set yowati, 2012).
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Number of women in forestry education
programmes

countries, forests are often under state or
communal ownership. The issue of access to
forests is often highly contested because of the
interests of diverse stakeholders. Men and women
who rely on agriculture, forests and trees for their
livelihoods need to have reasonably secure access
rights to land and/or products. This thematic
metric assesses the proportion by gender of the
total agricultural population with ownership or
secure rights over forest land, as well as the share
of women among owners or rights-bearers of
forest land, by t y pe of tenure. In recent times,
there have been tenure reforms aimed at
decentralizing state forest rights to local
communities, especially in Asia and the Pacific,
Africa, and Latin America. Globally, 1.5 billion
local and indigenous people have secured rights
over forest resources through communit y-based
tenure, and these local groups manage about
18 percent of the world’s forest area (RRI, 2015).
This presents an important opportunit y to
enhance gender-equitable access to forests and
related lands across developing regions.

Improving forestr y education can have a major
impact on gender equalit y in the forest sector and
in societ y more widely. Since forestr y education
is conventionally male-dominated, the
opportunit y for gender transformative change is
huge. Gender equit y in forestr y education can
directly contribute to SDG Target 5.5, which
emphasizes women’s full and effective
participation in public life.
Globally, forests have significant potential to
empower women by enhancing their rights,
increasing their income and employment, and
strengthening their capacities through skillsdevelopment training programmes offered by
development organizations. However, women’s
enrolment in forestr y education programmes
remains limited: for example, only 87 female
students (compared to 499 male students)
graduated from the Department of Forestr y at
Moi Universit y in Kenya during the period 1985 –
2001 (Temu et al., 2008).

è èUndertake reforms to give women equal rights
to economic resources, as well as access to
ownership and control over land and other
forms of property, financial services, inheritance
and natural resources, in accordance with
national laws

In many situations women have become rights
bearers of forest land through community-based
tenure, and as a consequence community forestry is
often viewed as a platform for improving women’s
rights. A literature review suggests that such
decentralized forest policy reforms have provided
institutional space for women to engage in forestry
decision-making processes that were previously
considered the domain of men (Colfer and
Capistrano, 2005). Much of the research into
women’s rights over forest land has focused on Asia
(Mai et al., 2011). For example, one study on
forestry reform in China shows that about
35 percent of sampled households considered
women to have more access to forestry technologies
then they did before the reform (World Bank,
2016a). Box 14 presents more specific information
from Nepal, where significant progress has been
made on women accessing forest rights through
community-based tenure systems.

Proportion of total agricultural population with
ownership or secure rights over forest land, by
sex; and share of women among owners or rightsbearers of forest land, by type of tenure

Proportion of countries where the legal
framework (including customary law) guarantees
women’s equal rights to land and forest
ownership and/or control

The content of forestr y curricula and the overall
working environment after graduating are crucial
in attracting female students to forestr y
education. As female foresters are becoming
increasingly assertive in wanting to challenge
prevalent gender stereot ypes, there is a need to
train more of them (Christie and Giri, 2011). In
addition, universities and colleges should include
gender issues in their education curricula and
prioritize gender-sensitive programmes in the
accreditation of academic degrees (FAO, 2006).
SDG TARGET 5.A

In rural areas, many people’s livelihoods depend
on forests, trees and agriculture. While most
agricultural land is privately owned in many

Legally formalizing women’s rights to land and
forests is an important basis for advancing the
goal of gender equalit y, and hence the
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have equal inheritance rights, 35 countries where
widows do not have equal inheritance rights,
and 90 countries where customs inhibit women’s
access to land (Landesa, undated). FAO’s Gender
and Land Rights Database 7 is another source of
useful, albeit incomplete, information. For
example, it presents data from 26 countries on
whether and to what extent the law recognizes
gender equalit y in the right to own or control
propert y, regardless of the t y pe of marriage. This
database also presents multiple forms of legal
arrangements, including countr y constitutions,
laws, and even successional laws, which can help
in ascertaining gender equalit y in land and
forest rights. In addition, the database presents
information about constitutions and laws that
prevent or respect women’s rights over lands.

BOX 14

WOMEN’S SECURE TENURE RIGHTS OVER
FOREST LAND IN NEPAL
There are 6.61 million hectares of forest land in
Nepal. About 25 percent of this area is managed
in the form of community forestry, which benefits
approximately 35 percent of the total population of
29 million people. Altogether, there are more than
19 000 community forestry groups, among which
1 072 are women-only (Government of Nepal,
2017). Until 2009, men as heads of households
had rights over forest land through community
forest-user group membership. However, the current
regulatory framework allows joint memberships of
husbands and wives and 50 percent of the
decision-making positions are reserved for women
(MOFC, 2008). As a result of this policy
framework, 62 032 women have already become
members in the decision-making bodies of
community forestry groups, occupying around 30
percent of the positions (Pathak, 2016). In some
cases, women have secured de facto rights over
forest land following the migration of men away
from the area (Giri and Darnhofer, 2010; Djoudi
and Brockhaus, 2011).
Overall, Nepal’s community forestry policy is
considered one of the most progressive, as it allows
women to exercise equal rights with men in the
management and utilization of community forests.
Furthermore, women-only forestry groups have
registered many success stories.

SDG
Ensure availability and sustainable
management of water and sanitation for all
Introduction
Forests and trees are integral to the water cycle:
they reg ulate streamf low, support groundwater
recharge, and through evapotranspiration
contribute to cloud generation and precipitation.
They also act as natural purifiers, filtering water
and reducing soil erosion and sedimentation of
water bodies. According to the Millennium
Ecosystem Assessment (2005), over 75 percent of
the world’s accessible freshwater comes from
forested watersheds; over half of the Earth’s
population is dependent on these areas for water
used for domestic, agricultural, industrial and
environmental purposes. Therefore, the waterrelated ecosystem ser vices provided by forests
and trees are essential for supporting life on
Earth (Figure 3).

proportion of countries that have such laws is
important data that should be monitored
closely. As customar y land rights are gradually
being replaced by formal state laws, attention
needs to be paid to the terms of these formal
legal instruments in order to determine their
impact on gender equalit y. However, formal
state laws do not necessarily fully replace
customar y laws, which can continue to operate
and may restrict women’s rights despite a
supportive formal legal framework.

Due to the complex nature of forests, the
ecosystem ser vices they provide – especially
water-related ser vices – are often
misunderstood, under valued, and therefore
overlooked. Forest-water relationships directly
contribute to the SDGs on clean water and
sanitation (SDG6), supporting life under water
(SDG14) and maintaining life on land (SDG15).

One report states that there are 15 countries
where women lack equal ownership access to
propert y, 34 countries where daughters do not

7 Available at http://www.fao.org/gender-landrights-database/
legislation-assessment-tool/indicators/en/.
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ser vices when making forest management
decisions (such as species choice), so that they
are managed sustainably and responsibly,
thereby reducing water footprints (and so
contributing to SDG12), thus contributing to
people’s well-being and resilience and the
environments that sustain them.

However, they also indirectly contribute to the
SDGs for addressing food securit y (SDG2),
combating climate change (SDG13), providing
benefits to sustainable cities and communities
(SDG11), and supporting affordable and clean
energ y (SDG7). Reg ulator y water-related
ecosystem ser vices inf luence water availabilit y,
which is important for addressing gender
equalit y (SDG5), as women and girls are most
often burdened with fetching water: it is
estimated that women and girls collectively
spend over 200 million hours per day carr ying
water (UNICEF, 2016). Restoring degraded land
and maintaining forests in order to reg ulate
streamf low and recharge groundwater is likely to
improve the accessibilit y of water resources,
reducing the time required to collect water. It is
important to consider water-related ecosystem

The relationship between forests and water is not
simple. Assertions that forests provide water – or
conversely that they reduce it – are not always
true. Forest-water relationships are dependent on
multiple factors, including but not limited to scale
(spatial and temporal), species, slope, soil,
climate, and forest management practices. Trees
and forests use water to grow, and therefore fastgrowing species will use water more quickly
(Gilmour, 2014; Filoso et al., 2017). Trees also

FIGURE 3
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SOURCE: FAO.
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What can be said is that with changes to land use
or management there are likely to be associated
changes to hydrolog y, in terms of both water
quantit y and qualit y. Understanding the impacts
of forest and landscape management on water –
including reforestation, afforestation and
restoration – as well as how to maximize the
benefits or minimize the negative impacts to
water supply, is fundamental for achieving SDG6
and indirectly contributes to other SDGs.

release water into the atmosphere through
evapotranspiration, which can return as
precipitation locally, or more likely regionally
(Ellison et al., 2012). Forest management can
therefore have negative as well as positive
impacts on water quantit y and qualit y: species,
location, distribution, tree densit y and other
aspects of management all have different effects.
It is also important to note that what is true for
one context is not necessarily so for others. For
example, research from temperate and subtropical
regions has sometimes been erroneously applied
to arid-tropical regions, inf luencing practices and
policies on the assumption that trees in dr ylands
would have a dr ying effect (Tobella, 2014);
however, recent research has found that dr yland
trees and tree-based ecosystems can improve soil
water storage capacit y and groundwater recharge
(Box 15).

Quantifying how forests and trees contribute
to SDG6
The explicit recognition in the SDGs of the
linkages between forests and water for achieving
clean water and sanitation (SDG6) and
maintaining life on land (SDG15) provides an
impetus for improving our policies on and
understanding and management of forests and
water. However, there are currently no indicators

BOX 15

WATER IN THE DRYLANDS – THE ROLE OF FORESTS FOR WATER SECURITY

flows would occur in at least 71 percent of the area,
resulting in soil erosion and degradation.
These dryland tree systems are well adapted to arid
conditions and maximize the little precipitation available.
In addition, they have expansive root systems that
improve groundwater recharge through preferential flow,
a process whereby water flows through large pores in the
soil created by roots and soil fauna. The trees also
reduce water loss from evaporation from the soil, and
maintain its health by reducing erosion and adding
nutrients through leaf litter and organic matter.
Tree density, canopy cover and the spatial distribution
of trees in dryland areas are key variables that affect
hydrology. The balance between the positive effects of
the trees (higher infiltration and preferential flow) and
their negative effects (higher evapotranspiration) needs to
be taken into account in their management, using
appropriate techniques such as thinning and pruning. In
this case, 5–10 percent tree cover was found to improve
water availability.

More than one-third of the world’s population live
in drylands, which account for 35 percent of
global land area. These populations are dependent
on dryland forests and trees outside forests for
their food security, livelihoods, and water security.
Proper management – including reforestation and
restoration – of drylands that also takes into
account the effects of tree cover on hydrology can
therefore bring great benefits for billions of
people.
Native trees that dot the 350 million hectares of
dryland terrains in Africa serve as “water harvesters” in
the landscape, contributing to improved soil water
storage capacity and groundwater recharge. As noted in
the case study presented in Chapter 3, Burkina Faso is
vulnerable to drought and a recent study in the country’s
agroforestry parklands found that soil infiltration under
the dominant shea tree (Vitellaria paradoxa) was five
times higher than in open areas. In other words, more
rainwater infiltrated the soil than ran off as surface water.
As rainfall in the semi-arid tropics is intense but short
in duration, it is estimated that without trees overland

SOURCE: Tobella, 2014; Ilstedt et al., 2016.
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that monitor the relationship between forests or
landscape management and water.

50 percent tree cover loss by 2015, 88 percent
have a medium to ver y high risk of erosion, 68
percent have medium to ver y high risk of forest
fire, and 48 percent have a medium to ver y high
risk of baseline water stress (BWS). 9 Figure 4
illustrates changes in erosion and BWS associated
with tree cover loss.

SDG Indicator 6.6.1, which measures “Change in
the extent of water-related ecosystems over time”
considers the spatial extent of vegetated wetlands
and so includes two t ypes of forests – swamp
forests and mangroves – as they are both
inundated with water either permanently or
seasonally. The limited scope of ecosystems in
6.6.1 is partly due to the expectation that “other”
water-related ecosystems will be covered by other
SDGs and indicators (UN-Water, 2017).

As tree cover and forest conditions deteriorate, so
does water qualit y due to increased soil erosion
and degradation. In addition, the risk of impacts
associated with natural hazards such as f loods,
forest fires, landslides and storm surges,
increases (Qin et al., 2016). In some cases, loss of
tree cover also impacts water availabilit y,
especially when natural forest is converted to
other land use that degrades and/or compacts
soils, thus reducing soil infiltration, water storage
capacit y and groundwater recharge (Bruijnzeel,
2014; Ellison et al., 2017).

To assess the contribution of forests to achieving
this target, it is necessar y to consider how forests
provide water-related ecosystem ser vices. At a
minimum, other forest t ypes should be
considered, including cloud, riparian, peat and
dr yland forests, which are known to be of
particular importance for these ser vices.

Over one-third of the world’s largest cities –
including New York, Vienna, Bogotà, Tokyo
and Johannesburg, with their 366 million
inhabitants (UN, 2016) and increasing
populations – obtain a large share of their
drinking water from protected forests (Dudley
and Stolton, 2003). One study estimated that
the water conser vation value of Beijing’s
forests is approximately USD 632 million (Biao
et al., 2010). The number of urban people
relying on water from forest catchments
significantly increases if account is also taken
of urban areas that depend on forests that are
not officially protected or recognized as
providing water. As noted in the section on
SDG11, which discusses other benefits of
forests and trees for cities, urban populations
are expected to make up 60 percent of the
world’s population by 2050 (UNDESA, 2014).
As urban centres grow, it is therefore
important to take into consideration the
pressure that will be placed on surrounding
environments, especially forested watersheds,
and to recognize forests as natural
infrastructure that supports urban water
supply, energ y and disaster risk management
objectives (Box 16).

SDG TARGET 6.6
è èBy 2020, protect and restore water-related
ecosystems, including mountains, forests,
wetlands, rivers, aquifers and lakes

Change in proportion of tree cover within major
global watersheds over time

This thematic metric was proposed as forests and
water resources are not confined to political
borders, and thus it is important to consider
natural boundaries – namely watersheds and
their status.
FAO divides the world into 230 major watersheds
or hydrosheds (FAO, 2011b), which were on
average 28.8 percent tree-covered in 2015,
according to the World Resources Institute’s
( W RI) Global Forest Watch – Water data ( W RI,
2017a). Historically, 8 it is estimated that these
watersheds averaged 67.8 percent tree cover, but
by 2000 they averaged only 30.7 percent.
Approximately 38 percent of watersheds
experienced more than half of their tree cover
loss prior to 2000, and over 40 percent of them by
2014. Of the watersheds that had more than
8 Historical tree cover refers to an estimation of tree cover for the
decades prior to 2000 and is calculated by WRI’s Global Forest Watch
(2017a), based on potential forest coverage, tree cover and climate
zones (Qin et al., 2016).

9 Baseline water stress is the ratio of total water withdrawals relative
to the annual available renewable surface water supplies. It should be
noted that data were not universally available (WRI, 2017a).
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FIGURE 4

CHANGES IN EROSION AND BASELINE WATER STRESS (BWS)
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SOURCE: Global Forest Watch – Water Aqueduct data, WRI, 2017a.

Proportion of forests managed for soil and water
conservation as a key objective
The purpose of this thematic metric is to assess
the contribution of forests to Target 6.6, by
looking at available national data relating to the
proportion of forests managed for soil and/or
water protection.

the world’s forests are managed for the
protection of soil and water (Figure 5).10 This is
mainly due to the high percentage of forests
managed for soil and water conser vation in
North and Central America (71 percent), as
well as in Asia (33 percent). The other regions
fall well below the global average, including

According to the Global Forest Resources
Assessment (FR A) (FAO, 2015a), 25 percent of

10 In 2015, 145 countries (62 percent of countries and territories)
reported on forests for soil and water conservation.
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Europe where the majorit y of forests are
privately owned and management priorities
are not necessarily known or reported. The
high percentage in North America can be
attributed to the two largest forested nations
in the region, namely Canada (91 percent)
and the United States of America (68 percent).
The United States Forestr y Ser vice (USFS)
reports that it manages the largest single
source of water in the countr y, and that over
180 million people in the United States of
America rely on forests for their drinking
water (USFS, 2017).

Forests managed for soil and water conser vation
have increased globally in the last 25 years, with
most regions reporting a positive trend in
protecting them, with the exception of Africa and
South America. This correlates with data by
forest t y pe (Figure 6), where boreal and temperate
forests show a steady upward trend whereas
subtropical – and in particular tropical – forests
have decreased.
All forests and trees outside forests inf luence
hydrolog y, but the loss of tropical and subtropical
forests may be disproportionately significant.

BOX 16

PAVING THE WAY FOR ‘GREEN’ INFRASTRUCTURE IN LIMA, PERU

Development of the Andean Ecoregion (CONDESAN),
EcoDecisión, The Nature Conservancy, the United
States Agency for International Development (USAID)
and the Swiss Agency for Development and
Cooperation to implement green infrastructure
solutions such as reforestation, wetland restoration,
reintroduction of pre-Incan infiltration canals
(Amunas), and improved pastoralism. In addition, the
city’s water utility authority, Servicio de Agua Potable
y Alcantarillado de Lima (SEDEPAL), is developing a
novel Green Infrastructure Master Plan3 to guide the
implementation of Peru’s natural infrastructure policies;
it has also earmarked approximately five percent of its
water tariff, an estimated USD 110 million between
2015 and 2020, for addressing water management.
Of this, 3.8 percent will be invested in climate change
adaptation and disaster risk reduction, and 1 percent
in green infrastructure projects to close the gap
between the city’s water demand and supply. By
2017, over USD 5 million was made available for
green infrastructure through this tariff scheme, a
number that is projected to reach USD 30 million by
2020. As a result, various joint green infrastructure
pilot projects have been funded, including
reforestation initiatives (SEDEPAL, 2016).

Lima is the second largest desert city in the world.
With 10 million inhabitants, it is situated in the
Pacific Basin, which hosts over two-thirds of Peru’s
population. It is estimated that this watershed has lost
approximately 75 percent of its historical (pre-2000)
tree cover (WRI, 2017a), which has been attributed
to lower system resilience to the region’s natural dry
and wet seasons. This has resulted in increased
incidences of droughts, flooding and landslides
(Barrett, 2017).
In 2015, the water demands of Lima’s population
exceeded its renewable supplies during the dry
season. Fortunately, however, action was already
underway to address the problem and in 2014 the
Peruvian Government adopted a Mechanism for
Ecosystem Service Compensation1 to guide and
oversee the process of introducing green
infrastructure. This was based on research showing
that integrating existing grey infrastructure2 with green
infrastructure would have the potential to reduce the
dry season deficit by 90 percent, and at a lower cost
than that of constructing additional grey infrastructure
(Gammie and De Bievre, 2015). Local and national
water authorities have partnered with organizations
such as Forest Trends, the Consortium for Sustainable

Law N° 30215, Ley de Mecanismos de Retribución por Servicios Ecosistémicos. Available at http://www.sunass.gob.pe/MRSE/ley30215.pdf.
Grey infrastructure are engineered solutions for water management, such as pipes, ditches, levees and man-made dams.
3
Plan Maestro Infraestructura Verde SEDAPAL. Available at http://www.sunass.gob.pe/Evento7_8feb2017/17feb_fmomiy.pdf.
1
2
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FIGURE 5

PERCENTAGE OF FORESTED AREA MANAGED FOR SOIL AND WATER PROTECTION,
BY REGION AND COUNTRY
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Recent research suggests that tropical and
subtropical forests act as large conveyors of
atmospheric moisture, providing a global
circulation system that inf luences regional cloud
cover and precipitation (Ellison et al., 2017). In
the Amazon basin this effect is referred to as
“Flying Rivers”. One study found that over
70 percent of the precipitation in the Rio de la
Plata basin originated from the Amazon forest
( Van der Ent et al., 2010). Similarly, the largescale loss of these vast, contig uous tropical
forests has been linked to decreased regional
precipitation (Fearnside, 2005; Nobre, 2014;
Ellison et al., 2017).

Many subregions report approximately 30 percent
or more of their forests as being managed for soil
and water conservation, including the Caribbean,
North America, North Africa, South and Southeast
Asia, and Western and Central Asia. Of the
13 countries and territories (Box 17) that reported
100 percent of their forests as managed with soil
and water conservation as a main objective, all are
either island nations, mountainous and/or dryland
areas. In other words, all are areas that are more
vulnerable to shocks. Forests in these areas likely
act as a natural infrastructure providing resilience
from natural disasters and/or maintaining high
quality water supply.
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FIGURE 6

TRENDS IN MANAGEMENT OF FORESTS FOR SOIL AND WATER CONSERVATION, BY
FOREST TYPE
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Some countries also report the area of their
forests that is primarily managed for clean
water, erosion and desertification control,
coastal stabilization and/or avalanche
control (FAO, 2015a). For example, in
Austria 7 percent of forests are managed
primarily for clean water and another
30 percent for erosion control (FAO, 2015a).
Figure 7 shows the percentage of total forest
area management and highlights those
countries and territories where these
objectives are most important (excluding
avalanche control, which is only significant
in Tajikistan and Switzerland, where it is a
primar y management consideration for
14 percent and 7 percent of forests,
respectively). Globally, almost 9.5 percent
of forests are managed primarily for water
and/or soil; almost 2 percent for clean
water and about 1 percent each for coastal
stabilization and soil erosion control.

BOX 17

COUNTRIES AND TERRITORIES WHERE
100 PERCENT OF FORESTS ARE MANAGED
FOR SOIL AND WATER CONSERVATION
Austria

Martinique

Bhutan

Mayotte

Isle of Man

Morocco

Jamaica

Saint Pierre & Miquelon

Kenya

Tunisia

Kyrgyzstan

Yemen

Libya
SOURCE: FAO, 2015a.
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FIGURE 7

PRIMARY PURPOSE OF MANAGEMENT FOR PROTECTION OF SOIL AND WATER
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SDG
Ensure access to affordable,
reliable, sustainable and modern energy
for all

Quantifying how forests and trees contribute
to SDG7

Introduction

Proportion of population using woodfuel as a
source of energy

SDG TARGET 7.1
è èBy 2030, ensure universal access to affordable,
reliable and modern energy services

Forests and trees contribute to achieving SDG7
by providing woodfuel for cooking, heating and
industrial needs (including power generation
and cogeneration of heat and power), and by
protecting watersheds to enable hydropower
generation. These contributions are closely
linked with SDG2 (because of woodfuel’s role in
helping to achieve food securit y), SDG3 (because
of the implications of air pollution from
woodfuel on health), SDG5 (because of the role
of women in collecting and utilizing woodfuel),
SDG6 (because of the implications of water
availabilit y for hydropower) and SDG15 (because
of the scale of woodfuel production from forests).

Woodfuel plays a critical role in ensuring
access to affordable, reliable and modern
energ y by providing basic energ y ser vices to
about 2.4 billion people worldwide, or onethird of the world’s population (FAO, 2014).
Figure 8 shows the percentage of households that
rely on woodfuel for cooking. However,
woodfuel is not only used for cooking and
sterilizing water (which is the focus of
discussion in the section on SDG2) but also
has a wider role as a source of energ y,
including heating homes and the industrialscale use of woodfuel for electricit y generation
or co-generation of heat and power. The
availabilit y, accessibilit y, affordabilit y and
reliabilit y of woodfuel is important for its role
as a safet y net for basic energ y ser vices in
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FIGURE 8

PERCENTAGE OF HOUSEHOLDS RELYING ON WOODFUEL FOR COOKING
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SOURCE: FAO, 2014.

heating. Wood, including wood pellets and
woodchips, may be burned directly or in boilers
that supply hot water to heat houses, sometimes
as part of a district heating network.

times of scarcit y or sudden discontinuation of
conventional fuel supplies, as can arise from
natural disasters or humanitarian crises.
Currently, more than 65 million people who
are displaced from their homes (either within
or outside their home countr y) rely heavily on
woodfuel (FAO, 2017c).

Woodfuel is also used on an industrial scale as
wood pellets (and to a lesser extent as wood
chips) to substitute coal and other fossil fuels in
electricit y generation or co-generation of heat
and power. Global wood pellet markets have
grown significantly in recent years, reaching a
total consumption of 28 million tonnes in 2015
and with an average annual growth of about
10 percent since 2012 (FAO, 2016a). However,
there is controversy over the impacts of the
large-scale use of wood pellets on the climate,
particularly the net impact on greenhouse gas
emissions when accounting for long-distance

Woodfuel is therefore generally considered the
most affordable and reliable energ y source,
particularly for low-income populations of
developing countries and for people affected by
natural disasters and humanitarian crises.
Although the numbers are much lower when
compared with the use of woodfuel for cooking,
it is estimated that at least a further 88.5 million
people (mainly in Europe, but also in North
America) use woodfuel as their main source of
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fuel transportation (Brack, 2017; IEA Bioenerg y,
2017). Research is currently ongoing on the
potential use of wood-derived liquid fuels, such
as biodiesel or ethanol, for transportation.

One widespread practice for improving the fuel
properties of wood is to convert it into charcoal
(which has a greater energ y content by weight
than fuelwood) so that it burns more slowly and
releases less smoke during combustion. The
global production of wood charcoal was
estimated at 52 million tonnes in 2015,
corresponding to about 17 percent of woodfuel
extracted from forests. Most charcoal is produced
in Africa (62 percent), followed by the Americas
(19.6 percent) and Asia (17 percent). Global
charcoal consumption is rising as a result of
population growth, urbanization in developing
countries (with associated changes in housing
and habits) and the difference in its relative
affordabilit y compared with alternative energ y
sources. Consumption has increased by roughly
20 percent in the past ten years and almost
doubled in the last 20 years (FAO, 2017d).
International demand and cross-continental trade
of charcoal are also having an increasing
inf luence on global charcoal production and its
geographical distribution. For example, according
to estimates by the Chatham House Resource
Trade Database, global charcoal trade in 2015
amounted to 2.6 million tonnes and the top
charcoal-exporting countries were Indonesia,
Nigeria, Myanmar, Namibia, and Poland
(Chatham House, 2017).

A serious problem arising from the widespread
use of woodfuel for cooking is indoor air
pollution from rudimentar y stoves that have low
efficiency and high levels of smoke emission.
This is considered a major health risk. The World
Health Organization ( W HO) attributes the
premature deaths of over 4 million people a year
to exposure to household air pollution from
burning solid fuels ( W HO, 2016), and reducing
exposure to these risks should be a priorit y to
ensure universal access to modern energ y
ser vices. This can be achieved by promoting the
use of advanced cooking stoves that burn biomass
more cleanly and efficiently. Although gas and
electricit y are often considered more “modern”
sources of energ y, wood can provide clean energ y
if it is burned in appropriate appliances.
However, in rural areas of many developing
countries, where biomass is freely available and
distribution channels for alternative fuels or
appropriate smoke-free stoves are not in place,
only an estimated one-fifth of the population
have access to clean cooking facilities (IEA and
World Bank, 2017).
These concerns over the health and
environmental impacts of traditional stoves have
led to some major efforts and initiatives at
national, regional and global levels. These
include the Global Alliance for Clean Cookstoves
(GACC), a public-private partnership hosted by
the United Nations Foundation, which estimated
that 13 million clean, efficient stoves 11 were
distributed in 2015 (GACC, 2016). In view of the
2.4 billion people (or roughly 500 million
households) who use woodfuel, dissemination of
clean stoves needs to be significantly increased to
ensure universal access to safe cooking practices.

Where the demand for charcoal is high, mainly
in sub-Saharan Africa, Southeast Asia and
South America, charcoal production puts
pressure on forest resources and contributes to
degradation and deforestation, especially when
forest access is unreg ulated. Furthermore, most
charcoal production in developing countries
uses simple technologies with a conversion
efficiency of only 10 –22 percent, compared to
over 30 percent using more advanced
technologies (FAO, 2017e).
Thus, woodfuel makes an important contribution
to energ y provision and is critical for many of the
world’s poor and people in v ulnerable situations.
However, there is a need to take steps so that it
does not compromise deliver y of other SDGs,
including for example SDG3 (through the impact
of smoke on human health) or SDG15 (through
the impact of increasing woodfuel demand on
forest resources).

11 The definitions of clean and efficient are aligned with the interim
performance guidelines in the ISO International Workshop Agreement.
Stoves (and fuel combinations) that meet Tier 2 for efficiency (≥25%)
are considered efficient and those that meet Tier 3 for indoor emissions
(≤ 9g CO and ≤ 168 mg PM2.5 per MJ delivered to the pot) are
considered clean. Cleanness and efficiency are affected by the
combined performance of fuel and stove. Woodfuel can be burned
cleanly and efficiently if matched with well-designed, fuel-saving stoves
or combustion appliances.
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FIGURE 9

PROPORTION OF ROUNDWOOD USED AS FUEL IN DIFFERENT REGIONS AND ACROSS
COUNTRIES
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activities (such as brick making and tea
processing), and to a lesser extent for
generating electricit y. As shown in Figure 9,
roundwood's share of energ y use varies
across regions, reaching 90 percent in Africa
and over 60 percent in Asia. About 40 percent
of the world’s woodfuel is consumed in Asia,
36 percent in Africa, 17 percent in America,
and 8 percent in Europe (FAO, 2017d).

è èBy 2030, increase substantially the share of
renewable energy in the global energy mix

Share of woodfuel in total final renewable
energy consumption

Energ y is a major use of wood from forests
and trees outside forests. About 50 percent of
the roundwood extracted from forests
worldwide annually (or around 1.86 billion
cubic metres) is used as fuel, for cooking and
heating in households, for small industrial

FAO has estimated that woodfuel accounts
for about 6 percent of the world’s total
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FIGURE 10

BIOMASS ENERGY IN GLOBAL FINAL ENERGY CONSUMPTION
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primar y energ y supply 12 (based on 2011
data). In Africa, it accounts for 27 percent of
primar y energ y supply; it is highest in
Central Africa (70 percent), East Africa (65
percent) and West Africa (30 percent), and
lower in Southern Africa (11 percent) and
North Africa (9 percent). Overall, wood
provides more than half of national primar y
energ y supplies in 29 countries, of which 22
are in sub-Saharan Africa (FAO, 2014).

dung as well as woodfuel – accounts for 9.1
percent (REN21, 2017). As noted above, woodfuel
also contributes to renewable energ y through
electricit y generation and co-generation.
Figure 11 shows the World Bioenerg y Association
( W BA) has estimated that fuels derived from
wood contribute more than 87 percent of all
biomass energ y. This comprises 67 percent from
fuelwood, 7 percent from charcoal, 6 percent from
recovered wood, 5 percent from wood industr y
residues, 1 percent from forest residues and 1
percent from black liquor from the pulp and
paper industr y ( W BA, 2017).

Woodfuel is also a major component of the global
renewable energ y supply. Figure 10 shows that the
share of renewable energ y in total global energ y
consumption13 was estimated at 19.3 percent in
2015. Of this, “traditional” biomass energ y –
which includes agricultural residues and animal

FAO has estimated that energ y from woodfuel is
equivalent to roughly 40 percent of the world’s
renewable energ y supply, which is as much as
solar, hydroelectric, and wind power combined
(FAO, 2017c). This fig ure provides an indication
of the major contribution that woodfuel from
sustainable sources can make to the global
renewable energ y mix.

12 Primary energy supply refers to energy at the source that has not
been subjected to any conversion or transformation process.
13 Final energy consumption covers deliveries of energy commodities
to consumers for activities that are not fuel conversion or transformation
activities, i.e. it does not include any fuels used for transformation or in
the energy-producing industries.
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important linkages between forests and water.
Forests have an impact on hydropower
generation by influencing rainfall patterns,
regulating water flow and reducing soil
erosion and sediment runoff. Some studies
indicate that targeted soil and water
conservation through sustainable forest
management may decrease sediment delivery
by up to 44 percent (Vogl, 2016), prolonging
the economic lifespan of hydropower facilities
(Arias, 2011). The success of hydropower
generation is therefore highly dependent upon
forests within watersheds and on a regional
scale (Stickler, 2013).

FIGURE 11

CONTRIBUTION OF FUELS DERIVED FROM
WOOD TO GLOBAL BIOMASS ENERGY
RESOURCES
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Introduction
Forests and their value chains are of critical
importance for sustainable economic growth,
full and productive employment and decent
work for all, especially in remote rural areas.
Quantif ying and addressing informal sectors
in forestr y can yield a ver y positive impact by
increasing the availabilit y of decent work
where it is needed most. Still characterized by
high informalit y and with a strong presence of
small and medium-sized enterprises as well as
family labour, the forest industr y can have an
important impact on improving working
conditions and alleviating povert y if
employment is increased and the qualit y of job
posts improved. Worldwide, the number of
small- and medium-sized forest enterprises is
estimated at 45 million, including formal and
informal enterprises (Shackleton et al., 2011),
which constitute about 80 –90 percent of
enterprises in the sector.15

SOURCE: WBA, 2017.

With a growing stock of 531 billion cubic metres
(FAO, 2016a), the world’s forests contain a vast
quantit y of energ y. While it should only be
utilized on a sustainable basis, at 142 billion
tonnes of oil equivalent, it is interesting to note
that this corresponds to roughly ten times the
annual global primar y energ y consumption.14
Forests also contribute to renewable energ y
by generating electricit y through hydropower.
As illustrated in Figure 10, hydropower accounts
for an estimated 3.6 percent of total global
energ y consumption. It contributes 16.6
percent of global electricit y generation, and
almost 68 percent of total global renewable
energ y electricit y generation (REN21, 2017).
After biomass, hydropower generation is the
second largest renewable energ y source. As
discussed in the section on SDG6, there are

SDG8 is intrinsically linked to povert y
alleviation (SDG1), with its focus on qualit y
of employment addressing one of the
underlying features of chronic povert y.
Furthermore, contributions that benefit the

14 This is calculated as follows: air dry wood density averages
0.7 tonnes per cubic metre (FAO, 2015b); the energy content of air dry
wood averages 16MJ/Kg or 0.382 tonnes of oil equivalent (TOE) per
tonne of wood (IEA, 2005); thus, 531 billion cubic metres of forest
growing biomass stock equates to 142 billion TOE. Global primary
energy consumption in 2014 was 13.7 billion TOE (IEA, 2016).

15 https://www.profor.info/knowledge/unlocking-potential-small-andmedium-forest-enterprises.
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livelihoods of forest-dependent
communities reduce pressure on the natural
environment and so help progress towards
SDG15 (Life on Land).

BOX 18

CONTRIBUTION OF INFORMAL CHAINSAW
MILLING TO TIMBER PRODUCTION IN
CAMEROON

Targets 8.3 and 8.9 were chosen to
demonstrate the potential for the forest sector
to help achieve SDG8. Through Indicator 8.3.1
(“proportion of informal employment in nonagriculture employment, by sex”), Target 8.3
refers to one of the key issues to be addressed
in the forest industr y. Target 8.9 is important,
as sustainable forest-based tourism offers
opportunities for improved livelihoods and
the sustainable management of forests.

In Cameroon, small-scale timber felled by
chainsaw is mostly sold on the domestic market,
but is also exported regionally (Wit and van
Dam, 2010). The number of informal jobs in
chainsaw milling for timber production in
Cameroon was estimated at 45 000 in 2008 (Wit
and van Dam, 2010; Cerutti, 2016; CIFOR
infobrief, 2017). For each chainsaw miller in the
formal sector, it is thought that there are more
than three in the informal sector (although this
estimate makes use of data that is not directly
comparable).
According to FAO statistics, there was a total
of 23 000 people employed in all activities in the
formal forest sector in Cameroon in 2008, of
whom 13 000 were employed in forestry and
logging, 8 000 in wood processing and 2 000 in
the pulp and paper industry (FAO, 2014).
Overall, the formal forestry sector’s share of
total employment is 0.3 percent, but when the
informal jobs of chainsaw millers are also taken
into account this triples to 0.9 percent (Wit and van
Dam, 2010). The contribution of forests to
employment is yet higher if NWFPs are also
considered.

Quantifying how forests contribute to SDG8
SDG TARGET 8.3
è èPromote development-oriented policies that
support productive activities, decent job creation,
entrepreneurship, creativity and innovation, and
encourage the formalization and growth of
micro-, small- and medium-sized enterprises,
including through access to financial services

Proportion of formal and informal employment
in the forestry sector

It is essential to include the informal economy and
associated employment into measurements of
SDG8, as more than half of the workforce in
developing countries is employed informally.
Informal employment is in many ways linked to
dependency on natural resources (Benson et al.,
2014) and therefore to the state of the environment.
The proportion of the population earning income
informally varies by region: for example, informal
non-agricultural employment represents 66 percent
of total employment in sub-Saharan Africa and 52
percent in North Africa.16 There is limited
availability of global forestry data, and although
ILO statistics record the share of informal
employment for 62 countries by sex, there are no
global records as such. Estimates suggest that
women are more frequently represented in the
informal sector than men, although men’s
contributions to gross value added (GVA) are
higher, in line with their typically higher earnings
(Agrawal et al., 2013). One approach to estimate

informal forest employment is to use production
statistics that relate to “own account” workers. In
low-income countries, comparisons of data suggest
there is a positive relationship between the
prevalence of own-account employment and the
prevalence of activity in the informal sector. In
Indonesia for example, 43 percent of the workforce
are own-account workers and informal employment
represents 73 percent of total employment.
Applying estimation factors derived from these
relationships to 44 countries suggests that the
number of people working in the informal sector is
at least 1.63 times the number in the formal sector.
However, this is likely to be an underestimate as it
only takes account of the forestry and logging
subsectors and excludes charcoal.

16 See ILO news at http://www.ilo.org/addisababa/whats-new/
WCMS_377286/lang--en/index.htm (accessed 15 December 2017).
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TABLE 3

VISIT RATES IN TERRESTRIAL PROTECTED AREAS (PAs) AND DIRECT EXPENDITURE BY VISITORS
Number of PAs used in
model
Direct expenditure by
visitors to PAs (USD
billion/y, 2014), total
Regional tourism GDP in
2014 (USD billion/y, 2014)

Africa

Asia/
Australasia

Europe

Latin America

North America

Global

6 592

12 223

55 448

3600

16 375

94 238

48

88

88

46

340

611

194

2 479

2 023

620

1 500

6 816

NOTES: Total regional tourism GDP includes direct contributions of travel and tourism to GDP and other final impacts (indirect and induced).
Asia/Australasia includes the Russian Federation and Oceania; Latin America includes the Caribbean and Mexico. Global values given here are a sum of regional values; this
differs from WTTC estimates of global value of tourism in 2014, highlighting the need to regard this comparison as illustrative.
SOURCES: Balmford et al., 2015; WTTC, 2015, 2017.

Despite the lack of quantitative information about
the informal forest sector, there are many case
studies (Box 18) that highlight its importance and
contribution to achieving Target 8.3.

undated). Given this and the WTTC projections, it
seems likely that nature-based tourism could make
an increasing contribution to SDG Target 8.9.
There is also some information about the direct
expenditure of visitors to terrestrial protected
areas (PAs). Based on data from over 500 PAs in
51 countries, it is estimated that this totalled
USD 611 billion globally in 2014, with significant
regional variations (Balmford et al., 2015). The
results are summarized in Table 3, which also
shows data on tourism GDP by region ( W T TC,
2015, 2017). Although the fig ures come from
different sources and are therefore not directly
comparable, it is interesting to note that
compared to other regions, visitor expenditure in
Africa and North America is relatively high in
relation to tourism GDP.

SDG TARGET 8.9
è èBy 2030, devise and implement policies to
promote sustainable tourism that creates jobs and
promotes local culture and products

Contribution of nature-based tourism to GDP
and employment

The rationale behind this thematic metric is that
a significant proportion of terrestrial naturebased tourism is likely to occur in forests or in
landscapes that include forest ecosystems.
Although data relating to this are limited, case
studies suggest that forest-based sustainable
tourism has the potential to make a significant
economic contribution in some countries.

The economic contributions of forest-related
tourism in some countries are illustrated in the case
studies from Finland (Box 19) and Costa Rica (Box 20).

According to the World Travel and Tourism Council
(WTTC), travel and tourism accounted for
approximately 10 percent of all jobs worldwide and
10.2 percent of total global GDP in 2016 (WTTC,
2017). The United Nations World Tourism
Organization (UNWTO, 2011) reports that women
make up the majority of the tourism workforce, while
WTTC predicts that the tourism sector will grow by
3.9 percent per year globally over the next 10 years.

SDG
Make cities and human settlements inclusive,
safe, resilient and sustainable
Introduction
Although cities cover less than 3 percent of the
global terrestrial surface, they account for
78 percent of carbon emissions, 60 percent of
residential water use and 76 percent of wood used
for industrial purposes (Grim et al., 2008). In 2016
over 54 percent of the world population lived in
cities, a fig ure which is expected to rise to

Although the exact share is not known, some
institutes have suggested that ecotourism is the
fastest-growing segment of the market in many
parts of the world (Conservation International,
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60 percent by 2030, with one in ever y three living
in cities of at least 500 000 inhabitants (UN,
2016). Coupled with climate change, accelerated
urbanization is increasingly threatening cities’
abilities to respond to the needs of urban
dwellers. In response to this, SDG11 calls for
countries to “Make cities and human settlements
inclusive, safe, resilient and sustainable”. If
properly planned and managed, urban and periurban forests (UPFs) – defined as “networks or
systems comprising all woodlands, groups of
trees, and individual trees located in and around
urban areas” (FAO, 2016b) – can make a valuable
contribution to SDG11 due to their positive
impact on urban dwellers’ livelihoods and wellbeing. In order to fulfil their potential value for
cities and other human settlements, the design,
planning and management of UPFs should be
fully integrated into urban planning at an early
stage, and adequate financial resources made
available for implementation and monitoring.

A number of tools have been developed to
quantif y the benefits of UPFs. One of the most
promising is i-Tree Eco, created by the US Forest
Ser vice. As explained in Box 21, this can be used to
assess the composition of urban forests and trees
and evaluate some of their many benefits in
monetar y terms (Nowak et al., 2007).

Quantifying how forests and trees contribute
to SDG11
SDG TARGET 11.4
è èStrengthen efforts to protect and safeguard the
world’s cultural and natural heritage

BOX 20

NATURE-BASED TOURISM EXPENDITURE
IN COSTA RICA

BOX 19

CONTRIBUTIONS FROM NATURE-BASED
TOURISM TO GDP AND EMPLOYMENT IN
FINLAND

Costa Rica is considered a world leader in
ecotourism. In 2016 the country hosted
2.9 million non-resident tourists, with an average
expenditure of USD 1 309 per person. According
to the Tourism Board of Costa Rica, 66 percent of
visitors stated ecotourism as one of their main
reasons for visiting the country. Expenditure in
2016 at least partly related to nature-based
tourism is therefore estimated to be
USD 2.5 billion (based on 2.9 million visitors x
USD 1 309/visitor x 0.66), which is 4.4 percent
of Costa Rican GDP.
In 2015 there were approximately 1 million
non-resident visitors to forest conservation areas.
Assuming average visitor spending, this gives a
total expenditure of USD 1.31 billion (or
2.5 percent of Costa Rica’s GDP) spent on visiting
forest conservation areas, although this is a
maximum estimate as people may have visited
other places as well. In addition, residents made
0.9 million visits to forest conservation areas.

Nature-based tourism is estimated to generate
approximately 1 percent of Finland’s employment
and GDP (Finnish Bioeconomy Strategy, 2014).
National parks and outdoor recreation areas
(owned and managed by the state) consist mainly of
boreal forests and water. Spending by visitors in
these areas brought a total of USD 230 million to the
local economy in 2016 and sustained 1 916 jobs
(full time employees, calculation based on visitor
numbers, visitor spending and multipliers that were
used to estimate indirect impacts of visitor spending).
Visitor numbers for national parks grew by
7 percent in 2016 to reach 2.8 million, and visitor
spending grew by 21 percent – similar increases
have been occurring over the past few years.
SOURCE: Metsähallitus website: www.metsa.fi/web/en/economicbenefitsofnationalparks.

SOURCE: ICT. Macroproceso de Planeamiento y Desarrollo. Encuestas de No
Residentes aéreas y terrestres: http://www.ict.go.cr/en/statistics/tourismfigures.html.
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For cultural heritage sites that include natural
elements in their designation, percentage of the
site that is covered by trees

maintenance of cultural heritage sites that
include natural elements as well as trees.
However, what this thematic metric cannot
capture is the wide range of socio-cultural and
environmental ser vices that are provided by
UPFs in open/green spaces, but which are

Despite the lack of global data, consideration
of this thematic metric helps to demonstrate
how public authorities, the private sector and
civil societ y can support the preser vation and

BOX 21

MEASURING THE ECOSYSTEM SERVICES OF URBAN FORESTS AND TREES: I-TREE ECO
America, Canada, Australia and the United Kingdom
of Great Britain and Northern Ireland need to provide
the i-Tree database with additional data related to the
features of their location. To date, the programme has
been used in hundreds of cities, including Auckland,
Barcelona, Beijing, London, Los Angeles, Medellín,
Melbourne, Mexico City, Munich, New York, Porto,
Rome, Santiago, Seoul, Singapore, Strasbourg, Tokyo,
Toronto, Warsaw and Zurich. New plug-ins
broadening the range of benefits that can be
estimated by the system (such as air temperature
reduction and associated health effects) are currently
under development.
The following table presents results from the
application of this tool to London, United Kingdom of
Great Britain and Northern Ireland.

A software tool for assessing specific tree systems’
benefits, i-Tree Eco (www.itreetools.org) also expresses
their value in monetary terms by cross-referencing
data on the structure of a given tree system with local
hourly air pollution and meteorological information.
Users just need to collect and enter standard
information on the trees (such as species, diameter,
health condition) and the programme will provide
estimates (by species composition, size class and/or
land use) on the benefits and related monetary value
they provide and will continue to provide in the future
in terms of air pollution removal (and associated
benefits for human health), carbon storage and
sequestration, energy saving, rainfall interception and
avoided runoff. The programme can be used
anywhere, although users outside the United States of

SUMMARY OF I-TREE ECO RESULTS FROM LONDON, UNITED KINGDOM
(values expressed in pounds sterling)
Urban Forest Attribute

London

Structure
Number of trees

8 421 000

Tree cover (%)

14.0

Annual values
Pollution removal

GBP 126 100 000

Carbon sequestration

GBP 4 790 000

Storm water reduction

GBP 2 800 000

Energy savings from shade

GBP 260 600

Avoided carbon emissions

GBP 54 600

SOURCE: Rogers et al., 2015.
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TABLE 4

PERCENTAGE OF URBAN WORLD HERITAGE SITES (WHS) THAT INCLUDE NATURAL ELEMENTS AS A KEY COMPONENT
a

b

Total urban WHS

Africa (sub-Saharan)

12

18

15

Asia Pacific

12

16

54

Europe

11

13

224

8

11

54

Latin America and the Caribbean

0

0

6

Near East & North Africa

North America

13

13

31

World

11

13

384

a. Frequency (%) of urban WHS with the key words “trees, forest, gardens, park, man-nature” in the selection criteria.
b. Frequency (%) of urban WHS with the key words “trees, forest, gardens, park, man-nature” in the Description or Management sections of Statements of Outstanding Universal
Value.
SOURCE: UNESCO, 2017.

difficult to quantif y in a globally comparable
manner. Urban forests and trees can contribute
to the protection of cities’ local cultural and
natural heritage by enhancing communities’
sense of place, providing settings for
recreational and physical activities, increasing
aesthetic appreciation of the surrounding
environment, inspiring artistic expression, and
fostering local tourism. Urban forests and trees
also have a religious value in some cultures.

The contribution of trees, forests, gardens,
parks and human-nature relationships to
urban UNESCO World Heritage Sites ( W HS)
has been analysed by reviewing the frequency
of use of these terms in W HS selection
criteria and in W HS descriptions and
management information. As shown in Table 4,
these natural/green components are
recognized as forming part of the value of
many urban W HS.

UPFs are also home to a rich biodiversit y and
may contain remnants of pre-existing natural
ecosystems. The contribution of urban forests and
green spaces to local biodiversit y conser vation is
clearly demonstrated by the wide and increasing
presence of natural PAs in and around cities. For
example, in the Netherlands, open spaces within
Amsterdam have approximately 200 000 trees and
create a mosaic of interconnected landscapes that
are also of biodiversit y value, providing homes
for 140 bird species, 34 mammal species, 60 fish
species and 6 frog and salamander species
(UNEP and ICLEI, 2008).

As examples, tree cover was assessed at three
urban W HS: Carlton Gardens in Australia, the
Historic Centre of Olinda in Brazil, and Caserta
Palace, Italy. Tree cover was found to be 65
percent at Carlton Gardens and 63 percent at
the Royal Palace of Caserta. In its description of
the site, UNESCO states that the monumental
Caserta complex is “exceptional for the way in
which it brings together a magnificent palace
with its park and gardens, as well as natural
woodland”. Meanwhile, in the Historic Centre
of Olinda, Brazil, tree cover was almost 70
percent (Figure 12).

All these sociocultural and environmental
benefits can greatly contribute to improving
citizens’ well-being and help them feel
more identified with and attached to their
cities. Local efforts to optimize
management of UPFs as components of
local natural and sociocultural heritage
would be encouraged if Target 11.4 included
this contribution more explicitly.

Change in area under protected status

Information relating to this thematic metric was
derived from data on increases in the extent of
PAs in and around cities, using the World
Database on Protected Areas (see Annex). The
results are presented in Figure 13 as a map showing
that in many countries there has been a
significant increase in the area covered by urban
PAs over the last 15 years. »
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FIGURE 12

FOREST AND TREE COMPONENTS OF SELECTED WORLD HERITAGE SITES (WHS)
HISTORICAL CENTRE OF
THE TOWN OF OLINDA, BRAZIL

FOREST COVER IN
CARLTON GARDENS, AUSTRALIA

FOREST COVER IN
CASERTA PALACE, ITALY

13,9%
31%

35,7%
23,5%
64,3%

69%

Forest

Infrastructure

Grassland

SOURCE: WBA, 2017.

FIGURE 13

CHANGES IN THE EXTENT OF URBAN PROTECTED AREAS (PAs), KM2 (2000–2017)

no change
+1−5
+5−50
+50−150
+150−300
+300−500
+500−620

SOURCE: WDPA, 2017.
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Percentage of population that has access to a
publicly accessible green area of at least 1 hectare
within 15 minutes' or 500 metres' walking
distance from their residence.

» The value of urban PAs in supplying cities with
key ecosystem ser vices and providing cit y
residents with opportunities to experience nature
is illustrated in Box 22, which presents a case study
from Rio de Janeiro, Brazil.

By highlighting the importance of accessible
green space, the thematic metric for Target 11.7
could help to catalyse public efforts to provide
qualit y green space for citizens’ increased wellbeing. Green space standards are needed for
urban planning, especially where there is rapid
urbanization and loss of green space.

SDG TARGET 11.7
è èBy 2030, provide universal access to safe,
inclusive and accessible green and public spaces,
in particular for women, children, older persons
and persons with disabilities

Green spaces include areas with natural
vegetation such as grass and trees, as well as less
managed areas such as woodland and nature
reser ves and some human-made features
(Lachow ycz and Jones, 2013). Wooded green
space often has higher socio-economic and
environmental value than grey open space or
non-wooded green space. By helping to define
the character of a place, trees and forests in urban
areas can increase the diversit y of the
environment and the sense of ownership and
belonging of local communities, who see their
identit y ref lected in the surroundings. The
presence of trees on public streets has also been
proved to decrease the occurrence of crime, thus
increasing the safet y of open and green spaces. A
study conducted in Baltimore in the United States
of America showed that a 10 percent increase in
canopy cover was linked to a 12 percent decrease
in crime (Troy, Grove and O’Neil-Dunne, 2012).
The extent of urban tree canopy cover in a cit y –
defined by the Intergovernmental Panel on
Climate Change (IPCC) as “the percentage of the
ground covered by a vertical projection of the
outermost perimeter of the natural spread of the
foliage of plants” (IPCC, 2003) – should be
considered a key parameter for measuring the
qualit y of open space and inform choices related
to planning, design and management. In addition
to the i-Tree Eco tool outlined in Box 21, Collect
Earth can also be used to estimate tree cover in
and around cities 17.

BOX 22

CASE STUDY: TIJUCA NATIONAL PARK,
RIO DE JANEIRO, BRAZIL
The importance of conserving urban PAs is
demonstrated by Tijuca National Park. The park
covers 4 000 hectares and is located within the
UNESCO World Heritage Site of Carioca
Landscapes between the Mountain and the Sea.
Since the early nineteenth century the park and its
forest have been subject to different waves of
environmental degradation, resulting from
deforestation, a proliferation of non-native
species, and urban pressure. Reforestation was
part of the restoration efforts, mainly using trees
native to the region. Recreational infrastructure
was also established in the park, which helped to
raise local public awareness on the importance of
safeguarding urban forests. A fauna restoration
project was launched in the 1960s, which
significantly contributed to Tijuca Park becoming
a more mature forest ecosystem.
Since 1999 the park has been jointly managed
by the city of Rio de Janeiro and the Ministry of
the Environment. It now offers an outstanding
natural setting for its 2.5 million annual visitors,
and the restored Atlantic Forest is a sanctuary of
high species diversity and endemism. These
valuable services contributed to the designation of
Tijuca National Park as a World Heritage cultural
landscape in 2012.

Accessibilit y is also important: increased
accessibilit y to urban green spaces is associated
with an increase in their use, and consequently
in the optimization of the benefits they can

SOURCE: Trzyna, 2014.

17 This tool was developed by FAO and is available at http://www.
openforis.org/tools/collect-earth.html.
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durabilit y of wood products and responsible
gathering of N W FPs can alleviate the
environmental burden of production to meet a
growing world population. Responsible
production and consumption of forest products
already exist. Paper and wood, for instance, can
be reused if recovered and separated from other
waste. Recycling wood and paper reduces the
volume of virgin wood fibre needed to produce
wood-based products.

provide to inhabitants (Cohen et al., 2007;
Roemmich et al., 2006). Access to urban forests
and trees provides opportunities for a range of
possible activities and many different t ypes of
user can benefit. For example, children living in
areas with good access to green spaces have
been shown to have 11–19 percent lower
prevalence of obesit y compared to those with
limited or no access (Dadvand et al., 2014).
Factors such as distance, distribution, t ypolog y
and qualit y all affect the accessibilit y of an area:
simply measuring the amount of urban open
space available per capita is insufficient. Access
to open and green spaces across cities is not
always equitable, with more and better qualit y
green spaces usually being located in richer
districts. There are various definitions of
accessibilit y. The European Environment Agency
(EEA) defines a green space as accessible to a
person if it is within 15 minutes’ walking
distance (approximately 900 –1 000 metres) from
where they live (Ambiente Italia Research
Institute, 2003). In the United States of America,
a quarter of a mile (or 400 metres) has been
defined as the average distance that people are
willing to walk to reach a green space (Boone et
al., 2009). In the United Kingdom of Great
Britain and Northern Ireland, the accessible
natural green space standard recommends that
“no person should live more than 300 metres
from their nearest area of accessible natural
green space of at least 2 hectares in size”
(Natural England, 2008). In 2017, the Leibniz
Institute of Ecological Urban and Regional
Development created a methodolog y to calculate
how German cities perform in providing
accessible urban green/forest spaces to cit y
residents (Grunewald et al., 2017). The results of
the analysis, shown in Figure 14, indicate that
approximately 75 percent of Germans currently
have adequate access to green space.

The forest industr y also produces secondgeneration biofuels and bio-based materials that
can substitute fossil-based fuels and products. It
supplies sustainable packaging made of wood
waste and residues, including packaging for food
products. Technical innovations in wood products
are improving resource productivit y. Wood
residues are being widely used to make woodbased panels, including particle board and other
modern composite materials. Mills can transform
by-stream products into energ y, new feedstock,
biofuels or a source of minerals, recycled from
sludge ash (CEPI, 2014). As discussed in the
section on SDG7, clean energ y is therefore being
generated from wood residues.
However, sustainable production can only
succeed if accompanied by positive changes in
the consumption patterns and lifest yles of
households and governments (for example
through more responsible procurement policies in
the public sector). Across the world, the forest
sector has provided numerous examples of
sustainable wood production and consumption.
These include developing policies that encourage
the use of wood products for construction, which
has been found to have lower embodied energ y
than comparable building systems using concrete,
steel, or bricks (Upton et al., 2008). Wood could
be used much more in the construction not only
of houses but also other structures (such as
bridges), although this could be hampered by
reg ulations that do not specifically cover wood,
as well as by certain insurance conditions.
Although there are positive signs in some
countries, the use of wood in construction is still
not increasing on a global scale. In 2013, the
Member States of the United Nations Economic
Commission for Europe (UNECE) adopted an
action plan based on undertaking lifecycle
analyses for all materials in order to contribute to »

SDG
Ensure sustainable production
and consumption patterns
Introduction
Renewabilit y, resource efficiency and responsible
sourcing of forest products are at the heart of the
concept of sustainable production and
consumption. Higher resource efficiency,
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FIGURE 14

ACCESS TO GREEN SPACES IN GERMANY

HAMBURG

HAMBURG

BERLIN

BERLIN

COLOGNE

COLOGNE

WIESBADEN

WIESBADEN

STUTTGART

STUTTGART
MUNICH

MUNICH

INDICATOR M
Percentage of inhabitants within walking distance to green spaces ≥1 ha
as well as areas ≥10 ha at medium distance

POPULATION SCALED
≥ 1 Mio
≥ 0.25 Mio
≥ 0.05 Mio

Mean Value Germany 74.3%
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INDICATOR S2
Green spaces provision per inhabitant related to total amount
of urban green space
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Mean Value Germany 273.7 m2 / inh
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SOURCE: GEODATA: ATKIS-BASIS DLM VG25 © GeoBasis-DE/ BKG (2014), population raster census © Destatis (2015).
Map: B. Richter, K. Grunewald, U. Schinke, IOER 2016.

BOX 23

INNOVATIVE WOOD-BASED PRODUCTS IN NORWAY
Norwegian biorefinery Borregaard produces a wide
range of biochemicals, biomaterial and biofuel from
wood residues that can substitute oil-based products.
Speciality cellulose is consumed by the construction,
pharmaceutical and food industries, and is used in
the production of cosmetics, filters, hygiene products,
textiles and paints. One of its key components,
lignin, is used in the production of concrete, textile
dyes and food ingredients. Its binding properties

allow for a significant reduction in the water and
cement content of concrete, thus decreasing energy
and water use as well as CO2 emissions in the
production process. Borregaard is the world's largest
manufacturer of second generation bioethanol, with
a production of around 20 million litres per year. At
present, the refinery delivers bioethanol from its
Sarpsborg facility for heavy goods vehicles and
buses in the Oslo region.

SOURCE: Borregaard, 2017.
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FIGURE 15

GLOBAL PRODUCTION INDEX
Industrial roundwood
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SOURCE: FAO, 2017d.

SDG TARGET 12.2

» the development of green building standards

è èBy 2030, achieve the sustainable management
and efficient use of natural resources

(UNECE-FAO, 2016). There is also potential for
greater use of wood as a substitute for
conventional oil-based products, as illustrated by
a case study from Norway in Box 23.

Global Production Index of Industrial
Roundwood compared with Global Production
Index of Sawnwood and Panels

Quantifying how forests and trees contribute
to SDG12

In order to demonstrate progress in the forest
sector’s efficient use of wood, comparisons
between the Global Production Index for
Roundwood and the Global Production Index of
Sawnwood and Panels was selected as a thematic
metric to assess the wood utilization rate and
hence primar y resource use by the wood
processing industr y. Global fig ures for production
are assumed to equate with global consumption.
Data have been collected as official statistics for
more than five decades, ref lecting progress made
by the global wood products industr y since 1970.
Since the indices are tied to annual production,
they are easy to interpret, measure and track at
the global, regional and national levels.

By 2050, the world population is expected to
reach 9.8 billion, while income per capita is
expected to triple. This will lead to increased
har vesting of many natural resources,
including wood, as well as more waste (OECD,
2016). Using wood (including wood waste and
residues) more efficiently to meet this demand
– doing “more with less” – is crucial to
achieving a more resource-efficient, circular
and bio-based economy. Since there are many
different features of resource use, a single
indicator or metric cannot measure ever y
aspect of sustainable consumption and
production (SCP), but the thematic metrics
proposed here ser ve as a prox y to help track a
broader concept of resource efficiency in the
forest products industr y.

Figure 15 shows that while annual growth of global
roundwood production continued in step with
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FIGURE 16

AVERAGE SHARE OF RECOVERED WOOD IN TOTAL CONSUMPTION OF RAW WOOD BY
THE EUROPEAN PARTICLEBOARD INDUSTRY, 2005–2016
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SOURCE: European Panel Federation, 2017.
NOTE: Data for 22 countries representing 73 percent of total particleboard production in Europe : Austria, Belgium, Bulgaria, Czechia, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Italy, Latvia, Lithuania, Norway, Poland, Romania, Slovakia, Slovenia, Spain, Sweden, and the United Kingdom of Great Britain and Northern Ireland
(http://europanels.org/annual-report).

production of sawnwood and panels between
1970 and 1999, this was then followed by a surge
in production of sawnwood and wood-based
panels. Between 2000 and 2015, production grew
by 8.2 percent per year while roundwood grew by
1.9 percent per year. This improvement in the
wood utilization rate can be attributed to
increased production of wood-based panels; a
more efficient way of utilizing wood, this
production process requires about 10 –20 percent
less primar y raw material input per unit of
output. While one cubic metre of sawnwood
requires about 1.9 cubic metres of roundwood,
one cubic metre of wood-based panel (such as
particleboard and fibreboard) requires 1.5 –1.7
cubic metres of roundwood (UNECE-FAO, 2010).

percent over the last ten years, saving an equivalent
of 15 million cubic metres of roundwood.

In addition to wood-processing residues, postconsumer wood can be used as raw material in
producing certain types of wood-based panels
(FAO, 2017d). Post-consumer wood comes from
sources such as demolition waste and packaging,
and as shown in Figure 16 the share of recovered
wood in total raw wood consumption by the
European particle board industry has doubled to 30

SDG TARGET 12.5

Global Per Capita Consumption Index for
sawnwood and wood-based panels

Per capita consumption of wood products
indicates the average amount of material used to
meet final demand. Figures 17 and 18 show that
between 2000 and 2015 consumption of woodbased panels per capita grew by 80 percent, while
consumption of sawnwood has remained
relatively static. This ref lects the fact that since
2000 the global forest sector has achieved more
resource-efficient production by promoting – and
meeting a consumer demand for – wood-based
panels that substitute sawnwood (FAO, 2017d).

è èBy 2030, substantially reduce waste
generation through prevention, reduction,
recycling and reuse

Paper recovery rate (percentage)

The paper recycling rate is a good example of
resource efficiency in the paper industr y. It »
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FIGURE 17

GLOBAL PER CAPITA CONSUMPTION INDEX
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SOURCE: FAO, 2017d.

FIGURE 18

GLOBAL CONSUMPTION PER CAPITA, m3/1000 INHABITANTS
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» ref lects the percentage of paper and paperboard

cubic metres, which corresponded to 23 percent
of the total volume of global industrial
roundwood production and 11 percent of global
roundwood production (including fuelwood),
according to FAO fig ures (FSC, 2018a, 2018b).
This fig ure is calculated on the basis of thirdpart y verified data from public reports of all valid
FSC forest management certificates. Out of 1 509
FSC certificates, 1 138 reported volumes and an
estimate was made for the remaining
371 certificates depending on forest t y pe and
area. A margin of uncertaint y of +/- 5 % should
therefore be taken into account.

consumed domestically that is recovered for
recycling or other uses. Figure 19 shows increases in
the collection of recovered paper, and Figure 20
shows that the paper recover y rate more than
doubled from 24.6 percent in 1970 to 56.1 percent
in 2015, demonstrating that most paper now goes
through a recycling process (FAO, 2017d).
However, the rate differs among regions,
suggesting there is significant room for
improvement in some countries. Monitoring
performance against this metric, especially at
regional and national levels, will allow the paper
industr y’s progress to be further tracked towards
meeting SDG12. For example, if the paper
recycling rate rose to 66 percent globally, this
would reduce pressure on forests by 153 million
cubic metres per year, which is equivalent to
8 percent of global industrial roundwood
production.

According to the PEFC, the total estimated
volume of both FSC- and PEFC-certified wood in
2016 was 689 million cubic metres of roundwood,
which corresponded to 38 percent of global
industrial roundwood production (PEFC, 2017).
The PEFC calculation has taken into account that
part of the world’s forests are double certified.
This refers to certified input to the supply chain,
and not to the volume of certified/labelled end
products entering the market after processing.

SDG TARGET 12.6
è èEncourage companies […] to adopt sustainable
practices and integrate sustainability information
into their reporting cycle

In recent years there has also been an increase in
zero deforestation commitments relating to a
variet y of commodities, in response to global
calls for action to combat deforestation and forest
degradation. An increasing number of private
sector companies are voluntarily committing to
exclude deforestation from their supply chains,
mostly large consumer goods companies, retailers
and banks. One study by the Forest Trends
Supply Change Initiative revealed that the
number of zero deforestation commitments
increased from 579 in 2016 to 760 in 2017, and
that the total number of companies with
commitments increased from 566 to 718. These
commitments include plans to procure certified
wood products, acquire certificates for
sustainable production, or a combination of both.
Forest certification is often used as a tool to track
progress on reaching zero deforestation goals
(Donofrio et al., 2017).

Share of industrial roundwood from certified
forests

Forest certification and voluntar y codes of
conduct are key tools for promoting sustainable
consumption and production. Since there are
many different schemes and voluntar y
approaches that aim to monitor and verif y the
sustainabilit y of wood, measuring the volume
sourced and verified by different schemes at the
global level is not feasible. Given the global scope
of both schemes, a share of the globally certified
wood produced annually – and verified by the
FSC and/or PEFC – was therefore selected as a
prox y. The actual volume of sustainablyproduced wood will depend on the qualit y of the
data for this prox y, how robust the schemes are
and how good the verification process is.
Data provided by the FSC and PEFC show that
the forest industr y has made significant progress
in improving sustainabilit y over the last years,
and use of products from sustainably-managed
forests is increasing.

Efforts are also being made to certif y N W FP
production. The situation is more complex than
with timber certification due to the range of
products, their different end uses, seasonalit y,
and insecure har vesting rights (Corradini and
Pettenella in FAO, 2017f ). N W FPs can be found

In 2017 the annual volume of wood har vested in
FSC-certified forests was estimated at 427 million
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FIGURE 19

GLOBAL PAPER AND RECOVERED PAPER, CONSUMPTION AND COLLECTION
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FIGURE 20

GLOBAL PAPER RECYCLING RATE
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SDG TARGET 12.7

BOX 24

è èPromote public procurement practices that are
sustainable, in accordance with national policies
and priorities

FAIRWILD STANDARD

Number of countries implementing sustainable
timber public procurement policies

The FairWild Standard has 11 principles and
29 criteria to address the ecological, social and
economic requirements for sustainable wild plant
collection. Its purpose is to ensure the continued
use and long-term survival of wild species and
populations in their habitats, while respecting
traditions and cultures and supporting the
livelihoods of all stakeholders. The Standard
supports efforts to ensure that wild plant resources
are managed, harvested and traded sustainably,
providing benefits to rural producers. Products
such as medicinal and aromatic plants, gums and
resins, wild fruits, nuts, seeds, processed
ingredients for finished products such as essential
and fatty oils, and finished products containing
FairWild ingredients, can be certified under the
Standard. The scheme trades 400 tonnes of
FairWild-certified herbal material annually, which
currently covers 17 species from ten countries and
20 companies.

International action to combat deforestation,
forest degradation and illegal and unsustainable
wood production led to the development of public
timber procurement policies. By 2014, public
wood procurement policies – including criteria on
legalit y and/or sustainabilit y – had been adopted
in 21 countries in Europe and six outside Europe.
Although these policies differ in their design and
level of implementation, they all boost demand
for verified legal and sustainable timber and help
to meet international commitments and
conventions by positively affecting forest
management (Brack, 2014).
An initiative promoting the use of legally-sourced
timber is Forest Law Enforcement, Governance and
Trade (FLEGT), which aims to reduce illegal logging
by strengthening sustainable and legal forest
management, improving governance and promoting
trade in legally-produced timber. The EU Timber
Regulation was created as part of the EU’s FLEGT
Action Plan to combat illegal logging by ensuring
that only legal timber and legal timber products are
sold in the EU. In 2008 the US Lacey Act – which has
banned trafficking in illegal wildlife since 1900 –
was amended to include timber and paper and thus
ban trade in illegally-sourced wood products. Other
countries, such as Australia, have also enacted
similar bans prohibiting both the import and
processing of illegally-logged timber and timber
products (WRI, 2017b).

SOURCE: FairWild Foundation, 2017.

» under a suite of certification schemes, including

the FairWild Standard (Box 24), PEFC, FSC,
Organic and Fair Trade, Rainforest Alliance,
International Standard for Sustainable Wild
Collection of Medicinal and Aromatic Plants
(ISSC-M AP) and Certificate of Origin, among
others, making it difficult to generate global
statistics. Furthermore, as with timber,
certification is only one indicator of
sustainabilit y. Studies over the past few decades
confirm that one-size-fits-all measures often do
not work: although some N W FPs may face
overhar vesting risks and require strict standards
on their extraction, other products can be
har vested without compromising the resource
base and thus require a “lighter hand.” (Laird et
al., 2011; Nor vell, 1995; Pilz et al., 2003; Egli et
al., 2006).

SDG
Take urgent action to combat climate change
and its impacts18
Introduction
Forests play a crucial role in determining the
accumulation of greenhouse gases in the
atmosphere, as they absorb roughly 2 billion
18 Acknowledging that the UNFCCC is the primary international,
intergovernmental forum for negotiating the global response to climate
change.

| 52 |

THE STATE OF THE WORLD’S FORESTS 2018

tonnes of carbon dioxide equivalent each year. As
such, deforestation is a leading cause of climate
change as forests’ abilit y to sequester carbon
decreases as they are lost. The IPCC’s Fifth
Assessment Report states that the most costeffective mitigation options for forestr y are
afforestation, sustainable forest management and
reducing deforestation, with significant
differences in their relative importance across
regions (IPCC, 2014).

trade f lows and slow economic growth in
countries where the sector is important for the
economy and makes a significant contribution to
GDP (da Silva and Cernat, 2012). When disaster
damage to forests is severe, the negative impacts
can be long-lasting due to the lengthy time
frames generally involved in forest recover y.
Forest-dependent communities may need longterm assistance in preparing for and recovering
from disasters. Thus, information on the affected
forest area is crucial to understanding the
breadth and scope of disaster impact on the
sector, on livelihoods and on the socio-economic
development of many rural areas. Meanwhile,
forests and trees have an important role in
providing protection from, preventing, and/or
lessening the impacts of natural disasters such
as avalanches and landslides in mountain areas
and tsunamis and cyclones in coastal areas.

As highlighted in the sections dealing with other
SDGs, forests and trees provide a wide range of
goods and ecosystem ser vices that are threatened
by climate change. Although uncertaint y exists
about the magnitude and timing of the
environmental, social and economic impacts of
climate change, there is sufficient scientific
information available to begin taking action now.
Forests are integral to both mitigating and
adapting to climate change. Ignoring the
contribution they can make could severely
undermine the effectiveness of climate action.

More than 800 million hectares of forested area
were destroyed or affected by disasters between
1996 and 2015 (FAO, 2015a). During the period
2003 –2013, 26 major events caused damage and
loss to forestr y worth USD 737 million (FAO,
2015c), with hurricanes, t yphoons and similar
storms having the greatest impact (Figure 21).

Quantifying how forests and trees contribute
to SDG13
SDG TARGET 13.1
è èStrengthen resilience and adaptive capacity to
climate-related hazards and natural disasters in
all countries

A study from 155 country reports relating to
disturbances from fire (Van Lierop et al., 2015)
revealed that most countries with significant areas
of forest reported at least some burned area (Figure
22), and that over the period from 2003 to 2012 an
average of about 67 million hectares (or 1.7 percent
of forest land) was burned each year. During this
period, the largest average area burned was in
South America (35 million hectares per year),
followed by Africa (17 million hectares per year)
and Oceania (7 million hectares per year). There
was a decreasing trend in the forest area burned in
South America and a slight decreasing trend in
Africa, but no clear trends elsewhere.

Forest area (hectares) destroyed/affected by
climate-related natural disasters over the last
20 years (1996–2016)

This thematic metric was developed to shed light
on the extent of forest area affected by
disasters.19 Although there are continuing
uncertainties about the precise impact of climate
change on the nature, scale and location of
natural disasters, they are nonetheless expected
to intensif y with climate change. This will have
environmental, social and economic
implications, particularly for communities that
depend on forests for their livelihoods and food
securit y. Disasters have the potential to destroy
critical forest assets and infrastructure and cause
serious losses in production. They can invert

As for disturbances from pests, disease and
severe weather, only 75 countries (representing
70 percent of the total global forest area)
provided data on the area affected, in total
reporting almost 100 million hectares of forest
affected by pests and disease. North and
Central America reported the largest forest
area affected (58 million hectares), most of
which was attributed to bark beetles.

19 Data used in this analysis were derived from FRA (FAO, 2015a),
associated country reports (FAO, 2015d), and the European Forest
Institute and European Forest Fire Information System database.
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FIGURE 21

PERCENTAGE OF FOREST AREA AFFECTED BY DISASTERS
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SOURCE: FAO, based on data from post-disaster needs assessments, 2003–2013.

Severe weather events (such as snow, storms
and drought) mainly affected forest areas in
Asia (almost 18 million hectares) and North
and Central America (over 13 million
hectares). Separate data for Europe suggest
that 768 million hectares of forest were
affected by drought while 97 000 hectares were
affected by wind damage from 1996 to 2001
(Figure 23) (EFI, 2017).

Framework for Disaster Risk Reduction 2015–
2030 invites countries to report on whether
they have prepared a National Disaster Risk
Reduction Strateg y and whether DRR is an
integral objective of environment-related
policies and plans.
According to these reports, 133 countries have
developed national DRR strategies, 102 of which
indicated that they include ecosystem-based DR R
measures that may cover forests. Forest-based
measures include reforestation and rehabilitation
of degraded areas, particularly on slopes through
terracing inter ventions to prevent erosion and
landslides, afforestation to mitigate f loods,
mangrove conser vation and restoration in coastal
areas to protect against cyclones and tsunamis,
and integrated fire and pest management. In
addition to concrete plans for measures on the
ground, some countries indicated that Disaster
Risk Management (DRM) was integrated into

Number of countries with national and local
disaster risk reduction strategies that include
forest-based measures

Disaster risk reduction (DRR) is the concept
and practice of systematic efforts to analyse
and reduce the causal factors of disasters.
Examples include limiting exposure to hazards,
lessening the vulnerability of people and
property, wise management of land and the
environment, and improving preparedness and
early warning for adverse events. The Sendai
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FIGURE 22

FOREST AREA BURNED
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SOURCE: FAO, based on data from University of Maryland.

and fully transparent approach should be
adopted. Adaptation should take into
consideration the v ulnerabilit y of the ecosystem
and its dependent communities to climate
change, as well as other land uses that may
affect or be inf luenced by forests. Forests’
v ulnerabilit y to the impacts of climate change is
location-specific, and thus adaptation measures
aimed at reducing v ulnerabilit y and/or
enhancing adaptive capacit y are also contextand location-specific. Such contextualized
adaptation should be g uided by the best
available scientific research and indigenous and
traditional knowledge (ITK), including of local
systems. As forests are embedded within a
broader landscape inf luenced by a range of
biophysical, social and institutional forces,

relevant national environmental and natural
resources policies and plans.
SDG TARGET 13.2
è èIntegrate climate change measures into national
policies, strategies and planning

Number of countries that have communicated an
integrated policy/strategy/plan that refers to the
ability of the forestry sector to adapt to the
adverse impacts of climate change and to foster
climate resilience
Sustainably-managed forests and trees can have
a central role to play in addressing climate
change. The need for climate change adaptation
in forestr y is particularly significant, and a
countr y-driven, gender-responsive, participator y
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FIGURE 23

FOREST AREA AFFECTED BY WIND DAMAGE (EUROPE)
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It is within this context that this thematic
metric was devised, to highlight the inclusion
of forests within countries’ climate change
adaptation reports. The metric is intended to
indicate the role of forests in adaptation at the
national level, as well as measures to be taken
to increase their resilience.

working at the landscape level is conducive to
building resilience of land-use systems, natural
resources and people’s livelihoods in a cohesive
way, supported by effective institutional and
governance mechanisms.
Managing forests within the context of a
landscape approach is more likely to
optimize their contributions to the stabilit y
and vitalit y of ecosystems, as well as their
abilit y to support societal needs in a
sustainable manner. Understanding the
dynamics between the different elements
(biophysical, social, economic and
institutional) and engaging local
stakeholders in decisions will help to develop
strategies and action to increase resilience.

By November 2017, 161 parties had submitted
their first Nationally Determined Contributions
(NDCs), 20 while 189 have submitted at least
their first National Communication (NC). 21
Fift y least-developed countries (LDCs) have
20

http://www4.unfccc.int/ndcregistry/Pages/Home.aspx

21 http://unfccc.int/national_reports/non-annex_i_natcom/
items/10124.php, http://unfccc.int/national_reports/national_
communications_and_biennial_reports/submissions/items/7742.php
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Through NDCs and NCs, the UNFCCC requires
countries to report on the status of CCE and is
the main source of information for this
assessment. Other sources include the United
Nations Educational, Scientific and Cultural
Organization (UNESCO) (where countries report
on Education for Sustainable Development,
including climate change), the Global Forest
Information Ser vice and the Global Alliance for
Disaster Risk Reduction and Resilience in the
Education Sector.

submitted National Adaptation Programmes of
Action (NAPAs) and seven developing
countries have submitted their National
Adaptation Plans (NAPs).
A review of the documents indicated that at least
120 countries mentioned forestr y in their
submissions, with many of these committing to
enhancing the resilience of forests. Although
detailed information on specific measures is
lacking, they included forest protection,
reforestation, and agroforestr y. Countries with
coastal zones all indicated that mangrove
restoration and protection was a top priorit y to
protect those areas from storm surges. Capacit y
development on appropriate forest management
measures for climate change adaptation was
reported as a key need, particularly in
developing countries. However, the importance
of forests for climate change adaptation is not
clearly ref lected in all countr y reporting. For
example, there are cases where countries with
substantial forest area do not indicate the role of
forests in adaptation, such as Colombia and the
United States of America.

Only 21 countries reported the existence of
education programmes that cover climate change
impacts, mitigation and adaptation, or that there
was a mid-term target to integrate forestr y into
climate change education programmes. 22
However, there was more information regarding
climate change public awareness campaigns that
include forests, with almost all countries
reporting that the role of forests in climate
change adaptation and mitigation was included
their campaigns.

SDG
Protect, restore and promote sustainable use
of terrestrial ecosystems, sustainably manage
forests, combat desertification, and halt and
reverse land degradation and halt
biodiversity loss

SDG TARGET 13.3
è èImprove education, awareness-raising and human
and institutional capacity on climate change
mitigation, adaptation, impact reduction and
early warning

Number of countries that have integrated forestrelated mitigation, adaptation, impact reduction
and early warning into primary, secondary and
tertiary curricula

Introduction
The role of forests in maintaining ecosystem
functions and environmental services is
recognized in SDG15, which makes explicit
reference to forests and their sustainable
management. Forests and trees constitute an
integral part of the global mosaic of landscapes
and ecosystems, from tree-dotted savannahs
and open woodlands to dense tropical forests
and vast boreal forests. They interact with
other living organisms, with soil, water and the
atmosphere, and provide a wide range of goods
and services that are important for society.

Climate change education (CCE) is an essential
component of climate action, helping young
people understand and address the impacts of
and adapt to climate change-related trends. More
specifically, CCE is focused on learning about the
causes and effects of climate change, as well as
possible responses from a cross-curricular and
multidisciplinar y perspective. It includes
mitigation and adaptation, with the aim of
promoting climate-resilient development. The
importance of CCE has been recognized at the
international level, and Article 6 of the UNFCCC
encourages Parties to promote, develop and
implement educational programmes on climate
change and its effects as an integrated component
of school curricula at all levels.

22 The data were extracted from National Communications submitted
to the UNFCCC. Available at https://unfccc.int/process-and-meetings/
transparency-and-reporting/reporting-and-review-under-the-convention/
national-communications-and-biennial-update-reports-non-annex-iparties/national-communication-submissions-from-non-annex-i-parties.
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Quantifying how forests and trees contribute
to SDG15

The world had almost 4 billion hectares of
forests in 2015. Despite a decrease in forest
area over the last 25 years, the rate of forest
area net loss was reduced by 50 percent
between 1990 –2000 and 2010 –2015. Natural
forests account for 93 percent (or 3.7 billion
hectares) of the total forest area. The amount
of planted forests has increased by over 105
million hectares since 1990, but the rate of
increase has slowed since 2010 due to
decreased planting in Eastern Asia, Europe,
North America, and South and Southeast Asia
(FAO, 2015a).

SDG TARGET 15.1
è èBy 2020, ensure the conservation, restoration and
sustainable use of terrestrial and inland
freshwater ecosystems and their services, in
particular forests, wetlands, mountains and
drylands, in line with obligations under
international agreements

SDG Indicator 15.1.1: Forest area as a proportion
of total land area
Measuring forest area as a proportion of total
land area tracks forest losses and gains and
helps to guide policy measures for conservation
and restoration. Data for this indicator are
collected by FAO’s Global Forest Resources
Assessment (FR A) (FAO, 2015a). The latest
assessment, FR A 2015, indicates that the world
is still losing forests. Between 1990 and 2015,
the world’s forest area decreased from
31.6 percent of the global land area to
30.6 percent, but the pace of loss has slowed
down in recent years.

Interest in the world’s forests has grown with
increased awareness of their role in the global
carbon cycle. As discussed in the section on
SDG13, forests are seen as a natural weapon
against global warming due to their abilit y to
mitigate and adapt to climate change by
reducing the carbon emissions caused by
deforestation and forest degradation, and by
increased carbon uptake (SDG13) through
afforestation and sustainable forest
management. The world’s forests store an
estimated 296 gigatonnes of carbon in both
above- and below-ground biomass (FAO,
2015a), but they are much more than that:
tropical forests alone host at least two-thirds
of terrestrial species (Gardner et al., 2009) and
other t ypes of forest are species-rich
ecosystems in their own contexts (Millennium
Ecosystem Assessment Board, 2005). Forests
are among the most important repositories of
biodiversit y and their sustainable
management is essential not only for
conser vation, but also for sustaining
ecosystem functioning and thereby the
continued and healthy provision of ecosystem
ser vices such as food production. The critical
role that forests and trees play in the
hydrological cycle is highlighted in the section
on SDG6. Forests also have protective
functions as they reduce erosion and the risk
of landslides, f loods and droughts, and
prevent desertification and salinization. The
socio-economic importance of forests is
assessed in the sections on SDG1, SDG2,
SDG7 and SDG8.

The loss of forests occurs mainly in developing
countries, particularly in sub-Saharan Africa,
Latin America and Southeast Asia. As
populations increase and forest land is
converted for agriculture and other uses, forest
area is declining in every climatic domain
except temperate ones.
In some parts of Asia, North America and
Europe, forest area has increased since 1990
(Figure 24) due to large-scale afforestation
programmes in several countries, as well as the
natural reversion of low-productive agricultural
land back to forest.
The restoration of forests and landscapes is part
of global efforts to reverse forest cover loss. One
of the Global Forest Goals of the UN Strategic
Plan for Forests aims to reverse the loss of forest
cover and increase forest area by 3 percent
worldwide by 2030. The New York Declaration
on Forests endorsed calls to cut natural forest
loss in half by 2020, and to end it by 2030. Forest
and landscape restoration (FLR) contributes to
the restoration of degraded forest, and more
generally to combatting land degradation (SDG
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FIGURE 24

FOREST AREA AS A PROPORTION OF TOTAL LAND AREA IN 1990, 2010 AND 2015
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Target 15.3). The FAO Forest and Landscape
Restoration Mechanism (FLRM) was launched
in 2014 to significantly contribute to scaling up,
monitoring and reporting on FLR activities, in
full collaboration with the Global Partnership
on Forest and Landscape Restoration (GPFLR)
and other key partners and countries.

restoration of terrestrial and freshwater
ecosystems, in particular forests, wetlands,
mountains and dr ylands, and the ser vices they
provide.
According to the Sustainable Development Goals
Report 2017 (UN, 2017a), between 2000 and 2017
global coverage of terrestrial Key Biodiversit y
Areas 23 (KBAs) by PAs increased (UN, 2017a), as
shown in Figure 25. However, this indicator is
currently not disaggregated by ecosystem t y pe
and so does not separately identif y KBAs in
forests due to a lack of data.

SDG Indicator 15.1.2: Proportion of important
sites for terrestrial and freshwater biodiversity
that are covered by protected areas (PAs), by
ecosystem type

Establishing PAs is critical for conser ving
biodiversit y and ensuring the long-term use of
natural resources. Doing so shows temporal
trends in the mean percentage of terrestrial and
freshwater biodiversit y that is covered by
designated PAs. In line with obligations under
international agreements, it measures progress
towards the conser vation, sustainable use and

23 Sites contributing significantly to the global persistence of
biodiversity. They represent the most important sites for biodiversity
conservation worldwide, and are identified nationally using globally
standardized criteria and thresholds (IUCN, 2016).
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FIGURE 25

AVERAGE WORLDWIDE COVERAGE OF TERRESTRIAL KEY BIODIVERSITY AREAS (KBAS)
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SDG TARGET 15.2

and maintenance of biodiversit y and other
natural and cultural resources: 17 percent of
the world’s forests are now located within
legally-established PAs, with a particularly
strong increase in the tropics.
4. The proportion of forest area under longterm forest management plans indicates the
proportion of the forest area for which there is
a documented intention to manage them.
Management plans can have various purposes,
such as wood and N W FP production and
biodiversit y conser vation: the area under longterm management plans increased to 2.1 billion
hectares by 2010, equally distributed between
production and conser vation purposes.
5. Forest area under independently-verified
forest management certification schemes
indicates the area for which forest management
certificates have been issued by accredited
independent bodies in compliance with national
and international standards: the certified forest
area increased from 285 million hectares to 440
million hectares between 2010 and 2014.

è èBy 2020, promote the implementation of
sustainable management of all types of forests,
halt deforestation, restore degraded forests and
substantially increase afforestation and
reforestation globally

SDG Indicator 15.2.1: Progress towards
sustainable forest management (SFM)

This indicator measures progress towards five
different aspects of SFM, as set out below with a
summar y of current progress:
1. The forest area net change rate: at global
level, the net loss of forest area continues to
slow, from 0.18 percent in the 1990s to
0.08 percent over the last five-year period.
2. The above-ground biomass stock in forests,
comprising stems, stumps, branches, bark,
seeds and foliage: biomass stock has remained
stable since the 1990s.
3. The proportion of forest area located in
legally-established PAs indicates the extent
to which a forest is managed for the protection
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FIGURE 26

PROGRESS TOWARDS SUSTAINABLE FOREST MANAGEMENT FOR EACH OF THE SUBINDICATORS OF INDICATOR 15.2.1, BY SDG REGIONAL GROUP
SDG regional grouping
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circumstances. For example, Southeast Asia
shows an increased rate of forest cover loss as
well as a reduction in biomass stocks, despite an
increased area of protected forests and stabilit y
in areas under forest management plans.
Meanwhile, LDCs show a combination of
increased rate of forest cover loss and reduction
in PAs and areas under forest certification.

Data for this indicator are collected through the
FAO FR A process (FAO, 2015a). Figure 26 shows
overall progress towards SFM for each of the
sub-indicators, by region, based on data from
the FR A.
At regional level, progress is mixed and there are
particular challenges in some regions and
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SDG TARGET 15.3

SDG TARGET 15.4

è èBy 2030, combat desertification, restore
degraded land and soil, including land affected
by desertification, drought and floods, and strive
to achieve a land degradation-neutral world

è èBy 2030, ensure the conservation of mountain
ecosystems, including their biodiversity, in order
to enhance their capacity to provide benefits that
are essential for sustainable development

SDG Indicator 15.4.1: Coverage by protected
areas of important sites for mountain biodiversity

Proportion of forest that is degraded over total
forest area

Much of the biodiversit y of mountain areas is in
their forests, which cover a significant proportion
of most mountain regions and represent
23 percent of the Earth’s forest cover (Price et al.,
2011). Establishing PAs to safeg uard important
sites can stem the decline in biodiversit y and
ensure the sustainable use of mountains' natural
resources, including forests.

Forest degradation is an important aspect of
SDG15 and can be a precursor to further forest
loss. However, assessing forest degradation is
technically challenging as it is difficult to detect
consistently through remote sensing.
Nonetheless, several initiatives are already
ongoing at countr y level.
Land degradation neutralit y (LDN), was
introduced as a way to stimulate a more effective
policy response to land degradation (Cowie et al.,
2017). Restoration of degraded lands is the
underlying concept of LDN to be achieved by
2030, and landscape restoration and reforestation
emerged as top priorities in the NDCs of
140 countries. The Bonn Challenge aims to
restore 150 million hectares of the world’s
deforested and degraded land by 2020, and
350 million hectares by 2030, and Aichi Target 15
of the Convention on Biological Diversit y calls for
restoring 15 percent of world’s degraded
ecosystems by 2020.

Between 2000 and 2017, the average worldwide
coverage of mountain KBAs covered by PAs
increased from 39 percent to 49 percent, with the
highest percentage in Australia and New Zealand
(Figure 27). While this increase is encouraging,
recent growth in KBAs covered by PAs has been
modest, with an increase of only 1 to 2
percentage points since 2010 (UN, 2017a).

At regional level, initiatives such as the Agadir
Commitment aim to improve forest and
landscape restoration (FLR) efforts in the
Mediterranean region by restoring at least
8 million hectares by 2030. The Initiative 20x20
wants to bring 20 million hectares of degraded
land in Latin America and the Caribbean into
restoration by 2020, and the Great Green Wall
for the Sahara and the Sahel Initiative aims to
support six African countries – Burkina Faso,
Ethiopia, the Gambia, Niger, Nigeria and
Senegal – with large-scale restoration of
production landscapes affected by desertification
and land degradation.

SDG Indicator 15.4.2: Mountain Green Cover
Index

In the future, it is expected that the
mountain biodiversit y indicator will include
separate information on different ecosystems
(such as forests) but at present the necessar y
data are unavailable.

The change in the proportion of green cover area
to total mountain area can be measured by
comparing these at two points in time using the
Mountain Green Cover Index. Green coverage of
mountain areas is the best prox y to measure the
status of mountain ecosystems. In 2017,
76 percent of the world’s mountain areas were
covered by some form of green vegetation,
whether forests, shrubs, grassland or cropland
(UN, 2017a). As shown in Figure 28, mountain
green cover was lowest in Western Asia and
North Africa (60 percent) and highest in Oceania
(98 percent). 24 At present only baseline data for
the Mountain Green Cover Index are available,
but there is a possibilit y that in future it will »

Through the REDD+ mechanism of the UNFCCC,
developing countries are establishing policy
measures and implementing action to measure
and reduce forest degradation in order to
quantif y and reduce related CO 2 emissions.

24 http://www.fao.org/sustainable-development-goals/
indicators/1542/en/
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FIGURE 27

AVERAGE PROPORTION OF MOUNTAIN KEY BIODIVERSITY AREAS (KBAs) COVERED BY
PROTECTED AREAS (PAs), 2000, 2010 AND 2017 (PERCENTAGE)
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FIGURE 28

BASELINE DATA OF THE MOUNTAIN GREEN COVER INDEX, 2017
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FIGURE 29

RED LIST INDEX OF SPECIES SURVIVAL, 1980–2016
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NOTE: A Red List Index value of 1.0 means that all species are categorized as of “least concern”, hence none is expected to become extinct in
the near future. A value of zero indicates that all species have become extinct.
SOURCE: UN, 2017a.

» contain more detail on the evolution of the

species at global level. The RLI value ranges from
1 (“Least Concern”) to 0 (“Extinct”), allowing for
comparisons between sets of species. This
indicator provides information on the extinction
risk for groups of species and the threats
affecting them (i.e. climate change, habitat
degradation and destruction, human
disturbance), thereby supporting the development
and implementation of mitigation efforts. New
data become available for the RLI ever y year.

conser vation status of mountain ecosystems and
provide information on the proportion of the
green cover area that is forested.
SDG TARGET 15.5
è èTake urgent and significant action to reduce the
degradation of natural habitats, halt the loss of
biodiversity and, by 2020, protect and prevent
the extinction of threatened species

SDG Indicator 15.5.1: Red List Index

In 2016 the RLI was available for five taxonomic
groups (amphibians, birds, corals, cycads and
mammals). As shown in Figure 29, corals,
amphibians and cycads are in serious decline due
mainly to habitat degradation and loss.

The aim of Target 15.5 is to enhance action to
reduce degradation of natural habitats and loss of
biodiversit y. In order to assess overall changes in
the extinction risk of groups of species as a result
of these threats and the extent to which threats
are being mitigated, an indicator based on the
Red List Index (RLI) was established. The RLI
measures changes in aggregate extinction risk
across groups of species, based on changes in the
number of species in each categor y of extinction
risk on the IUCN Red List of Threatened Species
(IUCN, 2015). This list is the world’s most
comprehensive information source on the
conser vation status of animal, fung us and plant

As tropical forests host 50 percent of the world’s
species (Philips et al., 2017), a specific indicator
(Red List Index [forest-specialist species]) has
been proposed for the extinction risk of species
that are dependent on forests (Brooks et al.,
2015). This would be derived by the
disaggregation of the RLI based on the Habitats
Classification Scheme, and could be expanded to
other habitat-specialist species.
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SDG TARGET 15.B

forest contributions. This concerns in particular
the following issues:
} } geographic, gender and age distribution of
the extreme poor; opportunities for forests to
offer pathways out of povert y and measures
needed to facilitate this (SDG1);
} } the nutritional composition of N W FPs
(SDG2);
} } the impact on women’s participation in
income-generating work of the transition of
forest management from subsistence to the
commercial domain; the exercise of formal
rights by women; inter ventions that will
increase women’s income from forests;
women’s role in high-value chains and the net
benefits they derive; economic empowerment,
including women’s access to finance and
business knowledge to transform their
engagement in har vesting forest products into
viable businesses; and the effect of statutor y
tenure rights on customar y practices
regarding women (SDG5);
} } quantification of the impacts of reforestation/
restoration and of forest/tree cover loss/
degradation on hydrolog y in different
ecoregions, climate change scenarios and for
various timescales. More consistent use of
existing tools that are available would also
help improve knowledge (SDG6);
} } the economic importance of forest-based
tourism (SDG8).

è èMobilize significant resources from all sources
and at all levels to finance sustainable forest
management and provide adequate incentives to
developing countries to advance such
management, including for conservation and
reforestation

Official development assistance (ODA) and
public expenditure on conservation and
sustainable use of forests

Forests worldwide are exploited to generate
revenue for the state, but compared to their
contribution to GDP, public expenditure on
forests is low, which contributes to deforestation
and a loss of forest area (FAO, 2016a). The
thematic metric proposed for SDG Target 15.b
tracks public expenditure and ODA f lows to
developing countries in order to quantif y the
effort that donors and governments invest in the
conser vation and sustainable use of forests.
In 2015, ODA disbursement on forestry was about
USD 800 million, less than 1 percent of total ODA.
Since 2000, the net ODA disbursement on forestry
has increased, and is characterized by high annual
variability. However, as shown in Figure 30, its
proportion of total ODA has slightly decreased.
Figure 31 shows the main forest-related ODA
donors and recipients. Between 2000 and 2015,
Japan, European Union institutions and Germany
provided over half of the total ODA amount.
Globally, China and India are the two largest
recipients, with almost 50 percent of ODA
disbursement on forestr y. n

Methodology
Quantification of forest contributions to the
SDGs involves methodological challenges due to
a lack of agreed definitions as well as
disaggregated statistics and data sets. In several
cases, the methodolog y for this analysis had to
rely on literature, case studies, and assumptions,
which can provide an over view of trends in
contributions but not exact fig ures. The following
areas of concern and opportunities for
improvement were highlighted:
} } Assumptions that are made when the necessary
information is not available can have strong
effects on resulting estimates. For example, the
use of average rural poverty rates where no
country data exist, or the application of these
averages to calculate the number of ‘forest
poor’ where there is no information about
poverty distribution, can lead to over- or
underestimation of true poverty rates. (SDG1) »

INFORMATION AND
DATA GAPS
2.3

Section 2.2 assessed the contribution of forests and
trees to achieving a selection of targets from ten
SDGs. The analysis revealed a number of
weaknesses and gaps related to (i) available
knowledge, (ii) methodology and (iii) data
availability and quality, which are highlighted here.

Knowledge
Further research would help generate the
knowledge necessar y to improve understanding
of the interlinkages between different SDGs and
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FIGURE 30

FLUCTUATING THREE-YEAR AVERAGE OF OFFICIAL DEVELOPMENT ASSISTANCE (ODA)
DISBURSEMENT ON FORESTRY COMPARED TO TOTAL ODA FROM 2000 TO 2015,
AND PROPORTION OF FORESTRY-RELATED DISBURSEMENTS OF TOTAL ODA
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FIGURE 31

TOP TEN RESOURCE PARTNERS AND RECIPIENTS FOR OFFICIAL DEVELOPMENT ASSISTANCE
(ODA) IN FORESTRY, 2000–2015

RESOURCE PARTNERS

Netherlands 415
5%

RECIPIENTS
Democratic Republic of the Congo 148
3%

Australia 283
4%
Sweden 204
2%

Brazil 187
3%
Cameroon 197
3%
Indonesia 312
6%

Japan 2199
28%

Finland 426
5%
Global Environment
Facility 478
6%

India 1248
23%

Viet Nam 415
7%

United Kingdom 877
11%

International Development
Association 917
12%

Ghana 145
3%

Turkey 418
8%
EU Institutions 1113
14%
China (People's Republic of) 1217
22%

Germany 1005
13%

Bilateral,
unspecified 1244
22%

SOURCE: OECD, available at www.fao.org/aid-monitor/analyse/sector/en/

» } } Terminolog y and definitions regarding N W FPs

} } Methods for assessing accessibilit y to urban
green spaces differ between countries,
making it difficult to evaluate the ser vices
these areas provide or to draw comparisons
between countries. In the context of
“building sustainable and resilient buildings
utilizing local materials”, a consolidated and
shared definition of what “local” means
would help to improve assessments,
complemented by a harmonization of
methodologies for assessing the use of local
material. In addition, a classification of
W HS as urban/non-urban areas with a more
detailed breakdown of the built/natural
components could help to assess the benefits
W HS provide to people visiting or living in
their proximit y, and also improve current
management. (SDG11)
} } Data on climate-related disasters affecting
forests are often collected using heterogeneous »

adopted in literature and policy documents
require harmonization.
} } There is currently no methodolog y for
comprehensively assessing all t ypes of forest
contributions to food securit y. Mainstreaming
forest and food securit y indicators into
national sur veys and agriculture censuses
would enable systematic data collection. (SDG2
and SDG12)
} } The definition of “modern” and “traditional”
use of fuels needs further clarification. (SDG7)
}} Statistical methodology for measuring sustainable
tourism is currently under development in the
context of the “Measuring Sustainable Tourism”
(MST) initiative, led by UNWTO. This initiative
aims to build the methodological framework and
link Tourism Satellite Accounts (TSA) with the
System of Environmental-Economic Accounting
(SEEA). (SDG8)
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A small-scale farmer grows
fresh produce in the forest.
Supporting local farmers and
the rural economy is key to
SDG8 and more widely to
action on forests and trees
covered by 28 targets within
ten SDGs of the 2030 Agenda.
©FAO/Hernan Jimenez
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»

(infants, adults, women, the poor, indigenous
groups, etc.), quantities, forest attributes
(area, forest t y pe, condition, distance from
household), methods of collection, and
nutritional composition would greatly
improve the information base of the role and
importance of N W FPs for local populations.
Similarly, data on woodfuel dependence for
cooking and sterilizing and on employment
and income from forestr y would be more
useful if it were disaggregated by gender.
National accounting systems (such as
livelihood sur veys and agriculture censuses)
could incorporate more accurate reports of
forest sector employment from different
tenure t y pes, such as national forests,
communit y forests, private forests,
agroforests, or farms. Little information is
available at subnational, national or regional
level on the use or share of income for food
and fuel. More information about data
qualit y related to forests’ contributions to
SDG2 can be found in State of the World’s
Forests 2014 (FAO, 2014). (SDG2)
} } There is a general lack of data about: (i) the
number of female employees in forestr y,
across various subsectors and industries,
including the private and public sectors;
(ii) the number of women participating in
forestr y education programmes, (iii) the
economic benefits of forests and trees for
women. This makes it difficult to assess
women’s participation across all t y pes and
levels of forest governance or in the market
value chain. In addition, data organized by
gender would help to show the economic
impact of decentralization on women.
Countr y-level data and information could be
strengthened in relation to gender and
forestr y by integrating relevant variables into
the existing forestr y, agriculture and natural
resources databases maintained by ministries
and national-level planning commissions –
for example by including information on
women in leadership positions, men and
women employed in forestr y, gender pay
gaps in forestr y, and the representation of
women in forestr y education. In order to
demonstrate the value of forests for gender
equalit y, more gender data would be needed
at local, subnational, national and global
scales. (SDG5)

approaches that may var y between countries.
Including forests in national reporting on
disasters and damage could facilitate
comparisons and provide more complete
datasets. (SDG13)
} } The existence of multiple definitions of land
and forest degradation is a challenge for
producing the consistent and systematic
assessments needed for SDG15. Harmonized
definitions would facilitate developing
methodologies for assessing forest and land
degradation, taking into account different
understandings of the concept (for example, in
climate discussions degradation tends to refer
to losses in carbon stocks, while for
biodiversit y it refers to loss of biodiversit y).
(SDG15)

Data availability and quality
Data may be unavailable because they do not
exist, are not accessible, or are not
disaggregated in the required way. Other
problems can include out-of-date data,
inadequate time spans or frequency of
obser vation, or insufficient spatial resolution.
Where data are available, the qualit y may not
be good enough for robust analysis due to
inconsistencies, incompleteness or
inaccuracies. Other common issues affecting
the datasets used to assess the SDGs include:
(i) lacking or inconsistent temporal and/or
spatial information necessar y for effective
analysis and comparisons; (ii) heterogeneous
definitions or methodologies, which can hinder
systematic assessments; and (iii) a lack of
reg ular data updates needed for long-term
studies and to provide the most up-to-date
information. Specific problems with data
availabilit y and qualit y encountered in the
analysis include the following:
} } Data about povert y, tenure and livelihoods
are largely missing or unavailable at the
required level of disaggregation (including
gender and ethnicit y). Geospatial povert y
data at national or subnational level would
allow for analysis of rural communities’
proximit y to forests, their urbanization and
migration patterns and the effects on rural
areas. (SDG1)
} } Disaggregation of N W FP data in terms of
species, N W FP collector and user attributes
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} } Limited data are available on forests
managed for soil and water conser vation, as
these are often managed for other purposes
as well. (SDG6)
} } FAO statistics about forest products and trade
are the main source of information for
analysing forests’ contributions to SDG7.
These datasets are based on Member States’
reports, but can have a heterogeneous quality
and accuracy as surveys can be costly and are
not conducted on a regular basis. Moreover,
statistics on woodfuel production and
consumption do not take into account the
informal sector, where much of the
production, marketing and sales take places.
These conditions affect national assessments
and are reflected in regional and global
analyses. (SDG7)
} } Official statistics from ILO provide
information about informal employment but
do not include explicit data on forest-related
informal employment. Disaggregating data
for forestr y would provide for increased
understanding of the role of forestr y in
povert y alleviation and economic growth.
Also, data on nature-based tourism are not
collected on a reg ular enough basis to allow
for consistent datasets, and quantitative data
on the share of protected-area tourism
expenditure over total tourism GDP are of
insufficient qualit y. (SDG8)
} } While the value of green areas in urban
contexts is widely acknowledged, the lack of
information on their distribution and access
makes it difficult to estimate how the benefits
are distributed. More consistent data on the
accessibilit y of green spaces within urban
areas would help achieve a more complete
assessment of SDG11 thematic metrics.
Limited availabilit y of data linking cit y
boundaries with public green areas, together
with a lack of information about tree
inventories in cities, strongly affects current
assessments of the value of green spaces in
urban areas. (SDG11)
} } Data on N W FPs (production, consumption,
trade, and resource availabilit y) are incomplete
for various reasons, and particularly because
any activit y is largely undertaken in the
informal sector, so is not captured by official
statistics. The most important t ypes of data
that would improve N W FP assessment are:

individual/household consumption of N W FPs;
global material footprint of the forest sector;
global data on the volume of certified wood
coming from sustainably-managed forests;
global data on certified wild, collected and
marketed products. Other factors affecting
data analysis relate to temporal and spatial
features. For example, the datasets on adopting
sustainable practices in the forest sector use
different time frames. Similarly, information
about the number of companies publishing
sustainabilit y reports is not consistently
available, as data refer to different geographic
areas: a common spatial reference would help
to make these datasets comparable. (SDG12)
} } Global, regional and national data about the
impact of disasters on forests are ver y
limited or incomplete. This includes global
statistics on forest loss due to disasters, as
well as the quantitative economic impacts of
disasters on forestr y and on the livelihoods
and food securit y of forest-dependent
communities. Another key feature largely
missing from current datasets is the spatial
component: this is essential for quantitative
assessment of forest damage and effective
implementation of mitigation policies.
Remote sensing data could help improve
current datasets and be used to complement
national reports. (SDG13)
} } There is an urgent need for reg ular updates of
global data on forest area and other relevant
parameters, as well as for generating longer
time series of consistent data. Particular
attention should be paid to analysis of
afforestation, reforestation and the natural
expansion of forests, as their reliable
assessment may require long time periods. In
addition, access to spatial data on KBAs by
ecosystem t ype – in particular forests – would
improve current understanding about the role
of forests for that specific indicator. (SDG15)

Cross-cutting issues
A number of the assessments prepared for section
2.2, including those for SDG1 and SDG13,
highlighted the importance of building technical
and managerial capacities in order to improve
data availabilit y and qualit y. At the same time, it
is important that data collected by countries be
made widely available to all those who need
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Alignment of data collection with the SDGs
should be ref lected in the design of censuses
(for example agricultural censuses), in
macroeconomic data collection and in resource
valuation. As well as using standardized
methods, reg ularit y of data collection is
important to allow comparabilit y and
assessment of progress. Organizations with
global scope and capacit y, such as FAO and the
World Bank, can partner with international and
regional research institutions to help develop
comprehensive data collection frameworks and
work closely with national governments to
collect data. In addition to the technical issues
discussed in this section, problems can arise
from a lack of internationally agreed policies
and definitions on some key forest-related
environmental issues. In the absence of
political agreement on definitions,
methodologies are more likely to be unclear
and heterogeneous, leading to inconsistencies
in data qualit y. n

access, rather than being contained in sectoral
ministries or agencies.
While there are many datasets and studies for
assessing biophysical variables, there are fewer
that provide socio-economic data relating to
forests and trees. Gaps in the availabilit y of
qualit y data restrict the capacit y to develop and
implement effective policies. These issues of data
qualit y or availabilit y are particularly significant
where there are interlinkages between SDG
targets, including woodfuel (e.g. SDGs 1, 2, 7 and
8), N W FPs (SDGs 1, 2, 8 and 12), forests’ role in
gender equit y (SDGs 1, 2, 5, 6, 7 and 8), the
economic role of forests for people and their
livelihoods (SDGs 1, 2, 5, 6, 7, 8 and 12), and for
the informal sector (SDGs 1, 2, 5, 7, 8 and 12).
One of the most important challenges
highlighted in the analysis of the SDGs is the
provision of consistent data at global level to
produce comparative studies and assessments.
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KIROKA, UNITED
REPUBLIC OF TANZANIA
The United Republic of
Tanzania is one of eight case
studies presented here
showing how to integrate the
management of forests and
trees with agricultural land, the
urban and rural environment,
and cultural heritage. In the
image, local men carry fruits
and vegetables as part of a
successful FAO programme to
strengthen resilience in the
fight against climate change.
©FAO
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CHAPTER 3

WHAT DOES IT TAKE TO ACHIEVE
THE SDGS? COUNTRY CASE
STUDIES: SUCCESSES AND
CONSTRAINTS
3.1

INTRODUCTION

intended to paint a full picture either of forest
management or of forests’ potential
contribution to the SDGs in these countries.
They do however provide illustrations of the
progress that countries in a variet y of situations
have made towards sustainable development,
and the challenges they have faced in practical
implementation of their forest and woodland
management programmes. The studies also
demonstrate that priorities can change over
time, and that trade-offs are needed across time
and space, between different communities,
sectors, t y pes of benefits, and private and
public goods. n

The purpose of Chapter 3 is to draw on case
studies from eight countries to examine the
steps they have taken towards integrating their
forest policies into broader sustainable
development programmes or strategies.
It is important to emphasize that the case
studies do not offer an account of how these
countries have developed or implemented
policies relating to the 2030 Agenda and its
SDGs, as most of the activit y reported took
place before they were agreed in 2015. Care
should therefore be taken in explicitly linking
these policies with the SDGs. However, the case
studies are valuable in suggesting the t ypes of
approaches that could be useful for countries as
they face the challenge of developing and
implementing policies, programmes and
strategies aimed at achieving the SDGs. For
example, the lessons learned can help to
demonstrate the value of multistakeholder
partnerships, which bring governments, the
private sector, civil societ y and individuals
together in seeking to find new ways to realize
their common goals and aspirations. They also
illustrate the benefits of landscape-based
approaches and the multiple ser vices that forests
and trees provide.

COUNTRY CASE
STUDIES
3.2

The countries selected as case studies are
Bolivia (Plurinational State of ) and Guatemala
in Latin America; Burkina Faso and the United
Republic of Tanzania in Africa; Nepal and the
Republic of Korea in Asia; and Italy (Tuscany
region) and the Russian Federation
(Arkhangelsk region) in Europe. The case
studies were prepared by national experts and
summarized in a common format.
Three countries – Italy, the Russian Federation,
and the Republic of Korea – now have largely
urban populations, and although all the other
countries are urbanizing, Burkina Faso, the
United Republic of Tanzania and Nepal are still
largely rural. Population growth rates are
stabilizing or declining in all except Burkina
Faso, Guatemala and the United Republic of
Tanzania, where growth rates are still high.
Forest area has stabilized or increased in Italy,
the Republic of Korea, and the Russian
Federation, but deforestation rates are still
rapid in a number of countries, especially

Furthermore, the case studies show that forests
and trees have contributed to sustainable
development under ver y different
circumstances. The eight countries (including
two regions within countries) var y widely in
geography, climate, political systems, and social
and cultural traditions, as well as income level.
Thus the emphasis for each countr y depends on
its specific challenges and priorities. The
selected cases are not meant to be
representative of all countries, nor are they
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Burkina Faso, Guatemala, and the United
Republic of Tanzania. 25

economic development and climate resilience.
Bolivia (Plurinational State of ) is committed to
expanding its food production and exports, to
allocating productive land to smallholder
indigenous people and to managing forests
sustainably and equitably for food, non-food and
timber production, as well as for regulatory and
cultural services. As part of its development
strateg y, the Government’s policy is to expand
agricultural area – mostly to smallholders – while
managing forests sustainably for multipurpose
use and stabilizing forest area at no less than
50 percent of total land area. A number of
incentive programmes support these objectives:
cross-sectoral platforms exist to bring different
stakeholders and funding mechanisms together
and strengthen local municipal capacity in natural
resource management. In addition, programmes
are underway to support the role of forests in
watershed management. In relation to climate
change, Bolivia has developed a Joint Mitigation
and Adaptation Mechanism for the Integrated and
Sustainable Management of Forests (in Spanish:
Mecanismo conjunto de mitigación y adaptación para
el manejo integral y sustentable de los bosques).

Bolivia (Plurinational State of)
Bolivia (Plurinational State of ) is a sparsely
populated, lower-middle-income countr y with
an estimated population in 2017 of 10.9 million,
30 percent of whom live in rural areas. Its
population growth is 1.5 percent per year.
Forests cover 50.6 percent of the land area and
largely comprise equatorial rainforest,
concentrated in the Amazon basin.
Deforestation rates are estimated at 0.34 percent
per year. Agriculture, livestock, fishing and
forestr y together contribute an estimated
13.7 percent of GDP (although this share is
declining) and the contribution of tourism is
estimated at 7 percent. The contribution of
forests to GDP is estimated at between 2.2 to
3 percent. Wood is the main energ y source for
about 30 percent of the population. Povert y
rates fell from 59 percent in 2000 to 39 percent
in 2016 as the countr y has pursued equitable
growth policies, which until recently had been
facilitated by high commodit y prices.

Bolivia (Plurinational State of ) has emphasized
indigenous people’s rights to land over the last
ten years and favoured redistributive policies.
These have been largely successful, but there
are technical and capacit y constraints which in
some cases have contributed to resource
degradation. Small-scale land owners are in the
process of successfully partnering with largerscale private enterprises to increase productivit y
and value-chain development. While in the past
productive forest land was allocated mostly
through large-scale concessions, Bolivia
(Plurinational State of ) is now implementing a
strateg y to hand over forest-use rights to
smallholders. Large numbers of smallholders
without land titles have moved into the

Sustainability is part of current development
philosophy in the country, through an initiative
entitled “The Rights of Mother Earth and the
Paradigm of Living Well”. This philosophy
highlights integration between forests,
agriculture, and environmental sustainability, and
its principles are incorporated into the most recent
2016 –2020 Social and Economic Development
Plan, in which forests are recognized as a
resource for food production, biodiversity,
25 Data sources used in the case studies include the World
Development Indicators (World Bank, 2017), the World Travel and
Tourism Council (WTTC, 2017) and the 2015 Global Forest Resources
Assessment (FAO, 2015a) as well as country-specific information cited
in the online case study summaries.
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lowlands over the last ten years, and the
Government has provided amnesties for illegal
deforestation, on the condition that households
implement integrated agroforestr y or food
production and forest restoration programmes.
The Government is also supporting the
development of integrated forest and land
management plans for rural communities.

overgrazing. Large parts of Burkina Faso are
wooded savannah land, with scattered trees
that provide multiple benefits such as shade,
livestock fodder, water retention, soil
stabilization, and production of woodfuel,
timber and N W FPs (including g um arabic,
Balanite oil, honey, Bombax f lowers, Baobab
leaves, wild fruits and medicinal plants).

Successes in realizing the potential contribution
of forests for sustainable development are due to
the formal commitment of Bolivia (Plurinational
State of ) to integrating agriculture, forestr y and
environmentally sustainable management into its
key development goals. Challenges include
managing the trade-off between short-term
revenue needs and the longer-term productivit y
of agricultural and forest land. Solutions include
forest management practices that incorporate
short-cycle production of crops, such as Brazil
nuts, native palm fruits and oil, nut products and
honey with longer-cycle timber production.
Small-scale land users would benefit from more
technical and communications support adapted to
their needs. There is also scope for linking
together the countr y’s rich cultural and natural
heritage to expand the role of tourism and
recreation, both as a source of employment and
growth and as an incentive for sustainable
natural resource management.

Community-managed forests and woodland
regeneration have played an important role in
Burkina Faso since the droughts and famines of the
early 1980s, when the concept of “the three
struggles” (against bush fires, uncontrolled grazing
and uncontrolled cutting of wood) was first
articulated during the revolutionary period.
Adopted in 1992, the Constitution emphasizes the
importance of sustainable natural resource
management, which has been a priority in national
programmes since then. Most recently, the 2016–
2020 National Economic and Social Development
Strategy highlighted the key role that forests and
woodlands play in poverty reduction and local
well-being. In 2012 Burkina Faso developed a
national strategy and action plan for the
implementation of Africa’s Great Green Wall, a
regional initiative that aims to halt desertification
and land degradation across the Sahel.
Burkina Faso’s planning processes integrate
forests, woodlands, pastures and agricultural
land management through agroforestr y systems
within decentralized governance. Land
management, forestr y and environmental laws
all acknowledge the importance of integrated
management of agricultural, woodland and
pastoral landscapes, and there is a permanent
inter-ministerial coordination committee on this.
As a result of decentralization processes,
communities have a major role in landscape
restoration. Village nurseries provide good
qualit y planting material for fuelwood and
multi-purpose land restoration, and the National
Centre for Forest Seed Production supports
nearly 1 300 village nurseries. Meanwhile, a
national land management programme covers
almost all 8 000 villages in the countr y. Its
activities include financing microprojects for
communit y development, capacit y-building and
support for sustainable land management
through measures such as soil stabilization,
water conser vation and woodland enrichment.

Burkina Faso
Burkina Faso is a low-income countr y with a
population in 2017 of 19.3 million, 70 percent
of whom live in rural areas. Its population
growth is 3.1 percent per year. GDP growth
rates average 5 percent per year and the
povert y rate fell from 46 percent in 2009 to
40.1 percent in 2015. Forests cover 19.6 percent
of the land area. Rainfall is increasingly
variable and periods of extreme heat are
becoming more frequent, making the countr y
v ulnerable to both droughts and f loods.
Nearly 80 percent of the population is involved
in agriculture, including livestock and
forestr y. Forestr y accounts for 5.9 percent of
GDP, of which 90 percent relates to woodfuel.
Deforestation is estimated at 0.9 percent per
year, attributed mainly to the expansion of
subsistence-based agricultural land, including
post-har vest and pre-clearance burning and
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har vesting (70 percent of Guatemalans use
woodfuel for cooking). It is estimated that about
35 percent of tree cutting is illegal, used mostly
in small sawmills and by households.

Despite capacit y and resource constraints,
Burkina Faso has succeeded in integrating
sustainable forest and land-use management into
its development processes. Success factors include
a long-term commitment to natural resource
management, legislation that conforms to local
traditions, improved land rights for local
communities, land restoration programmes that
recognize those rights, inter-ministerial
coordination, and synerg y with international
conventions. Constraints include high – albeit
declining – overall povert y levels and a lack of
economic opportunities, increasing weather and
climate challenges, and inadequate forest
management information systems. Burkina Faso
is working with UNCCD on developing
measurement indices for SDG15 Target 3 on land
degradation neutralit y. Further work is needed on
quantitative tools for measuring progress,
adapting programmes to particular ecological
subregions, and assessing the benefits of land
restoration, including the long-term benefits
provided by forests and trees for climate
protection, carbon sequestration, and soil health.

Guatemala’s national strateg y (the 2032 K’atun
Plan) supports sustainable development.
Within this framework, forest and woodland
resources are recognized as key to sustainable
urban and rural development and to economic
and environmental stabilit y. The plan states
that forests have three purposes: (i) climate
change mitigation and adaptation; (ii)
conser vation and sustainable use of forests
and biodiversit y, maintaining forest cover at
32 percent (of which 29 percent under natural
forest and 3 percent under plantation); and
(iii) water resource protection. There are
programmes aimed at managing PAs,
transferring forest management capacities to
municipalities, and increasing forest cover.
There is also a Smallholder Forestr y and
Agroforestr y Programme targeted at poor
forest users without legal tenure, and a ForestIndustr y-Market Linking Strateg y to promote
the financial and business development of
small and medium enterprises. In addition,
there is support for sustainable management
of natural forests, reforestation and
agroforestr y, energ y plantation management
and payments for environmental ser vices. The
REDD+ programme aims to improve public
policy and forest governance as well as
enhance forests’ contribution to addressing
climate change challenges.

Guatemala
Guatemala is a lower-middle-income countr y
with a population of 16.9 million in 2017, nearly
half of whom live in rural areas. Its population
growth is 2.5 percent per year. Forests cover 33
percent of land area; it has mixed landscapes in
the uplands with interspersed trees, crops and
arable land, and dense tropical forest with
larger-scale agriculture in the lowlands.
Guatemala is exceptionally rich in biodiversit y
and 70 percent of forest land comes under some
form of protection. Although Guatemala is
experiencing solid economic growth, povert y
rates remain high and are not falling: they were
estimated at 56 percent in 2000 and had risen to
59 percent in 2015. Travel and tourism account
for 8 percent of GDP, and agriculture (including
forestr y) for 10.7 percent. Forestr y accounts for
2.5 percent of GDP, but this fig ure excludes
N W FPs, woodfuel and the public goods values of
reg ulating ser vices such as watershed protection.
Deforestation rates averaged 1.43 percent per
year from 1990 –2000 and 1 percent per year from
2000 –2010. The main causes were extensive
livestock-rearing, expansion of palm oil and
sugar cane, and illegal timber and firewood

The Inter-institutional Action Plan for the
Prevention and Reduction of Illegal Logging in
Guatemala (PIPRTIG) is a long-term strateg y
launched in 2010. Following a comprehensive
participator y process, it has elements relating to
reg ulator y and legal frameworks, stakeholder
participation, training stakeholders, promoting
legal activities, strengthening information
systems, preventing and controlling illegal
activities, and implementing a forestr y
information programme. The programme
included amendments to reg ulations in a number
of areas (following stakeholder discussions with
smallholders) including improved management of
fuelwood and timber transport and protected
area management.
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sustainable agriculture and forestr y under the
CAP. There is also a European Landscape
Convention (2000) and Italy has incorporated its
provisions in the National Code for Cultural
Heritage, which requires all regions to prepare
landscape plans.

Combined with these incentive programmes, the
multistakeholder, multisector approach of
PIPRTIG has helped reduce conf lict and improve
landscape sustainabilit y. Other successes include
better informed decision-making and
incorporating sustainable management of forests
and trees into development plans. Budget
allocations have facilitated the strengthening of
forest-related institutions and governance. There
are however further opportunities to enhance
the reg ulator y and cultural ser vices of forests
and trees, especially in watershed protection and
for tourism and recreation. Guatemalan
landscapes have a ver y rich cultural,
architectural and natural heritage, so there is
potential to have integrated landscape
approaches that combine human-made and
natural environments. However, high levels of
povert y and unequal access to land continue to
limit improvements in welfare, including in the
forest and woodlands sector.

Tuscany has been a leader in integrated landscape
management and was the first region to prepare a
Regional Landscape Plan, which is integrated
into its Territorial Development Plan. There is
also a regional forest management plan,
developed within the framework of the landscape
plan, which supports the productive, landscape
and environmental values of forests. Tuscany’s
forests and trees are valued for their cultural and
ecological value as well as for their role in
traditional rural landscapes, which are important
for tourism. The trees are mostly broadleaved,
were traditionally coppiced and can ser ve as
important links within ecological networks. They
also provide food such as sweet chestnuts,
walnuts, hazelnuts and olives. Other benefits
include shade for grazing animals and protection
for agricultural fields. Although timber
production contributes only 0.25 percent of
regional GDP, the broader ser vices of forests,
including production of N W FPs and reg ulator y
and cultural ser vices, are estimated at 6 percent
of regional GDP.

Italy – Tuscany region
Italy is a high-income countr y with a population
of 61 million, of whom 3.75 million live in
Tuscany. Population growth in Italy was
0.23 percent in 2016, and 39 percent of the
population live in rural areas. Forests cover
31.6 percent of Italy’s land area and 51 percent of
Tuscany, and both shares are increasing. Within
Italy, tourism accounts for 13 percent of GDP and
agriculture and forestr y (combined) for
2.2 percent. Although forest production does not
make a significant contribution to the economy,
forests and trees are important for broader
landscape and watershed management.
Following earlier deforestation, the forest area
has doubled since 1920 as agriculture has
become more intensive and the population more
urbanized. Povert y has increased with the
economic stagnation of recent years, with
7.6 percent of the population living below the
national povert y line.

Landscape planning integrates economic, social
and environmental objectives – including rural
development, food production, watershed
protection, biodiversit y and the cultural values of
forests and trees – within a broad framework of
territorial planning. A focus on traditional
agriculture and rural landscapes has benefited
the economy through tourism and qualit y food
production. Tuscany’s approach could have a
broader application in countries where landscapes
resemble complex mosaics, with tourism,
environmental protection and cultural as well as
production values. Despite these successes,
challenges remain: there are tensions between
public policies that focus on reg ulator y or
restrictive approaches and those that support
development. There can also be tension between
collective and private rights, with different
stakeholders having different priorities, and
difficulties in balancing tradition and innovation.
Furthermore, interdisciplinar y approaches to

Italy’s policies are developed within the
framework of EU policy and law, including the
Common Agricultural Policy (CAP) and the
Natura 2000 Directive. The EU has pursued the
principle of “multifunctionalit y” in agriculture
and rural development since the early 1990s,
providing incentives for environmentally
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accompanied by other rural development
initiatives, including a programme to reduce
slash-and-burn agricultural practices. Key to
this was a substantial budget allocation to
settlement and job creation in farming areas –
thereby reducing dependence on forests – as
well as policies supporting broader economic
growth and urbanization. Nevertheless, there
were some challenges in the early years, such
as the wishes of private forest owners being
ignored at times and low initial sur vival rates
of seedlings.

research and science and innovation and
conser vation can be hard to put into practice. It
should also be recognized that landscape
recover y has been facilitated by wider economic
growth and diversification; there is no longer a
dependence on extensive agriculture for
subsistence or on fuelwood to meet basic energ y
or industr y needs.

The Republic of Korea
The Republic of Korea is a high-income, densely
populated and mountainous countr y with a
population of 51 million, only 17 percent of
whom live in rural areas. Its population growth
is 0.36 percent per year. GDP growth averaged
10 percent per year between the mid-1960s and
the mid-1990s, transforming the Korean
economy: only 3.2 percent of the population
now live below the national povert y line. Forest
cover was less than 40 percent in 1960, but this
has now grown to 63.4 percent. Although the
Republic of Korea has a timber industr y, it
relies ver y heavily on imported wood. Korean
forests are now mainly valued for public goods
rather than timber production.

Over the last 20 years policies have highlighted
the role of forests in climate change management,
their recreational value for a more prosperous
and urban population and their cultural role, as
well as their contribution to clean air, watershed
conser vation, erosion control and biodiversit y.
Forests are now valued largely for their
contribution to local and global public goods: a
systematic assessment estimated their public
good value in 2015 at USD 126 billion. By
contrast, the direct economic benefits from forest
products (including timber, nuts, fruits and wild
vegetables) are USD 8.3 billion per year.
Meanwhile, public investment in forests totals
USD 2 billion per year. The Republic of Korea
plays a leading role in key regional and global
initiatives and hosts the Green Climate Fund.

In the 1950s, Korean forests were largely
devastated by decades of war and povert y and
there was widespread erosion and f looding.
As part of a broad plan to address
environmental degradation and reverse
povert y, a reforestation programme was
introduced in the early 1960s with the aim of
offering watershed protection and fuelwood
production. Reforestation was given greater
priorit y from the early 1970s, when it was
integrated with the high-profile rural
development Saemul Udong movement, which
was part of a broader economic development
programme supporting agricultural
intensification, industrialization and
infrastructure development. National
reforestation targets were established and
budget allocations expanded. There were
campaigns led by governors and mayors to
mobilize people in replanting programmes,
and communications programmes explained
the crucial role of reforestation for livelihood
restoration. Rising incomes also allowed
woodfuel to be replaced with other sources of
energ y. The reforestation programmes were

Providing significant political and financial
support to reforestation has resulted in
substantial benefits and proved important for
transformational change. Success factors
include consistently giving national priorit y to
forest restoration as part of broader
development strategies over a 20-year period.
Moreover, strategic goals were based on careful
diagnosis of underlying problems and their
causes, including the need for household
energ y and food and the impact of deforestation
on erosion and f looding. The approach to
reforestation was adapted over time, taking
account of lessons learned and adopting a more
scientific approach to seedling selection and
maintenance. The reforestation programme also
coincided with a period of ver y rapid economic
growth and societal transformation. Lower
birth rates, rapidly increasing incomes and
urbanization have all helped to reduce pressure
on forests.
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2.5 million households, and 38 percent of forest
area has been handed over to CFUGs. Established
in 1995, the Federation of Communit y Forestr y
Users Nepal (FECOFUN) aims to strengthen the
role of CFUGs and build social capital.

Nepal
Nepal is a low-income countr y with a
population of 29 million, over 80 percent of
whom live in rural areas. Its population is
growing at 1.2 percent per year. Forest cover
was estimated at 33 percent in 1990 and is now
25.4 percent, although it has stabilized over the
last ten years. Forest landscapes var y widely,
from mountain to semi-tropical lowland forests
and woodlands. Travel and tourism account for
8 percent of GDP and agriculture and forestr y
for over 30 percent. Povert y rates fell from 38
percent in 2000 to 21.6 percent in 2015, and
GDP growth averaged 4.5 percent over the last
decade, helped by changing economic
structures and remittances. In 2015 Nepal was
hit by a devastating earthquake and in 2017 by
severe f loods. Estimates on the contribution of
forestr y to GDP range from 3.5 percent to over
9 percent when N W FPs are included. Fuelwood
accounts for 85 percent of household energ y
and for the vast majorit y of har vested wood.
Forests and trees also play a key role in
watershed protection and climate resilience
and are important for biodiversit y and
agricultural landscape management. Nepal
remains v ulnerable to devastating f loods and
landslides that are caused in part by long-term
landscape degradation.

Nepal has also beg un to incorporate the SDGs
into its planning and budgeting processes, and
work is ongoing to capture SDG indicators more
systematically in these. Agricultural, nature
conser vation and forest sector strategies have all
been developed within this framework. There is
a need for more substantial financial incentive
regimes and clear, simple monitoring and
accounting systems to enable CFM to be scaled
up towards broader landscape approaches and to
enhance forests’ contributions to the SDGs.
There is also more scope for managing and
valuing Nepal’s forests for their broader local
and global public goods role in climate
resilience, watershed management and clean
energ y, as well as for their cultural and
recreational value.
CFUGs have brought multiple benefits.
Revenues from forest products – such as
firewood, bio-briquettes, timber, grass, edible
wild foods, medicinal plants and other N W FPs
– have supported communit y development
activities, including construction of schools,
irrigation facilities, health posts and drinking
water schemes. Policies have benefited
indigenous people and marginalized groups,
even if extending benefits in practice to the
poorest of the poor and the lower caste and
class groups continues to pose a challenge for
many CFUGs. CFUGs have also helped
establish democratic decision-making
processes. However, CFM does have some
limitations; for example Nepal’s v ulnerabilit y to
f loods highlights the need for larger-scale
approaches to landscape management.
Furthermore, Nepal has yet to make use of its
substantial potential to generate clean energ y
from hydro-electricit y, which will require
sound watershed management. Looking ahead,
there is scope for broadening the benefits of
CFM by operationalizing financial incentives
under REDD+ mechanisms, green funds or
payments for environmental ser vices
mechanisms, as well as potentially drawing in
private sector investors.

Communit y forest management (CFM) was first
introduced in the late 1970s and has since
evolved and adapted to different political
systems. CFM has been more effective in hilly
areas than in the intensively cultivated lowlands,
and has increasingly been integrated with other
development programmes. CFM has contributed
to landscape restoration and livelihood securit y
as well as increased availabilit y of firewood. The
focus for Communit y Forest User Groups
(CFUGs) has gradually shifted from group
formation to equitable access, with an emphasis
on marginalized groups and povert y reduction
and obtaining multiple benefits involving a
broader range of stakeholders. The groups have
benefited women by increasing the local
availabilit y of fuelwood, fodder and water.
Income from the sale of forest products can be
used for communit y infrastructure as well as for
local pro-poor programmes. There are now
20 000 CFUGs, involving 11 million people and
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Strateg y for the Arkhangelsk Region 2030,
support integrated forest sector development.

The Russian Federation – Arkhangelsk region
The Arkhangelsk region in the northwest of the
Russian Federation has a population of 1.12
million people, 22 percent of whom live in rural
areas. It is ver y sparsely populated and
population numbers have declined by over 20
percent in the last 20 years due to migration.
Boreal forest landscapes predominate and forests
cover almost 50 percent of land area. The
regional economy deteriorated dramatically in
the early post-Soviet years, with rapid
privatization and disruption of institutions and
state financing systems. There has since been a
recover y and povert y rates in the region, which
had increased in the 1990s, are currently at 14.5
percent. There are important mineral resources
as well as shipbuilding and aerospace industries.
Forest industries account for almost 17 percent
of regional GDP, with significant exports of
pulp, paper products and timber. In addition to
their production value, the Arkhangelsk forests
play a key role in the ecological balance of
Northern Europe: they are a major source of
carbon sequestration and host a range of f lora
and fauna specific to boreal forest ecosystems.

The sector now manages environmental impacts
increasingly well, with better use of chemicals for
pulp and paper production, improved recycling,
energ y efficiency and reduced air and water
pollution. Although only half of annual allowable
cut wood is used, there has been excessive felling
near the main transport routes and over-reliance
on natural regeneration. The 2030 Strateg y
addresses this by supporting assisted
regeneration, more intensive silviculture
management and long-term planning, forest
maintenance and infrastructure development.
There have also been tensions about whether to
extend PAs or increase the area allocated for
timber har vesting; efforts are being made to
balance industr y and conser vation interests
through multistakeholder platforms.
The revitalization of forest industries and the
associated multiplier effects have played a major
role in the economic recover y of the region. The
large-scale “industrial cluster” approach – which
emphasizes vertical integration, links with
infrastructure, markets, regional research and
educational institutions, and cooperation
between large and small industries – has
favoured innovation and enhanced productivit y.
Nevertheless, there are challenges in developing
the potential of the forest sector. For example,
industrial concentration may to some extent have
crowded out small-scale entrepreneurship, which
would benefit from a more supportive enabling
environment. The potential of N W FPs has not
been fully explored. There is also scope for taking
advantage of the region’s forests and cultural
traditions to develop tourism, and there is much
to learn from neighbouring Nordic countries in
this regard. Furthermore, given their scale and
significance, the contributions of the
Arkhangelsk boreal forests in delivering
reg ulating ser vices – including climate resilience
and ecosystem management – could be more
systematically valued.

The key to recover y of the forest industr y from
the disruptions of the 1990s was establishing
vertically-integrated industrial structures,
industr y consolidation into clusters, technical
innovation, and cooperation between private
sector operators and regional governments in
policy development. Large-scale enterprises
could overcome diseconomies of distance and
invest in productivit y improvements and modern
technolog y. Forests are publicly owned and the
introduction of 49-year leases in 2007 provided
an additional incentive for long-term resource
management and investment. Meanwhile,
smaller-scale enterprises have been established
in areas with more intensive forest use. Although
productivit y increases led to a fall in direct
employment in timber production and
processing, the industr y’s recover y had a
“multiplier effect” on related sectors such as
transport and logistics, as well as on the broader
development of other sectors. The industr y has
also expanded into production of bio-energ y.
Federal and regional policies, as articulated in
the Social and Economic Development Strateg y
and the Forest-Industr y Complex Development

The United Republic of Tanzania
The United Republic of Tanzania is a low-income
countr y with an estimated population of 56
million in 2017, of whom 70 percent live in rural
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areas. Its population growth is 3 percent per year.
Agriculture including forestry represents
24.3 percent of GDP, while tourism accounts for
8 percent. The United Republic of Tanzania has
experienced rapid economic growth rates of 6 to
7 percent per year over the last decade, and
povert y incidence declined from 60 percent in
2007 to 47 percent in 2016, although population
growth has prevented the absolute number of poor
from falling. Mineral reser ves are starting to be
exploited, including natural gas. Forests cover
52 percent of the land area. Forestr y accounts for
3.7 percent of GDP in the official figures, excluding
fuelwood and charcoal, N W FPs and public goods
values. Wood-based energ y comprises over
90 percent of wood removals and 90 percent of
household energ y consumption. Deforestation
rates are about 1 percent per year, related mostly
to the expansion of subsistence agriculture.

utilization, participatory fire management, forest
governance and protection of forest resources, and
sustainable forest management.
The National Development Vision 2025 includes
policies for developing productive agriculture,
agro-industries and support ser vices, while
reversing losses of natural capital such as land,
forest, water and biodiversit y. The United
Republic of Tanzania is committed to increasing
investment in agriculture through the
Comprehensive African Agriculture Development
Programme, the agricultural planning process of
the New Partnership for Agricultural
Development (NEPAD) within the African Union.
Launched in 2010, the Southern Agricultural
Corridor project (SAGCOT) contributes to the
2025 vision by fostering agribusiness for
agriculture and forest industries, using risksharing models of public-private partnerships
(PPP). A land-use dialog ue (LUD) accompanies
the operationalization of SAGCOT. The LUD
recognizes that PFM is necessar y but not
sufficient in an area which also has a histor y of
small- and larger-scale commercial forest
management; a broader landscape approach is
needed, as village land-use plans are quite
limited geographically and often lack technical
and financial support.

Forest legislation emphasizes the linkages
between forests/woodlands and agricultural
production. The National Forest Programme
promotes forest management within the context of
the overall development vision and provides for
cross-sectoral linkages with the environment,
agriculture, energ y, health, lands, minerals, water,
wildlife and gender. Participatory forest
management (PFM) by local communities is
integrated with local administration planning
processes, local government and land tenure
legislation, and 7.7 million hectares are managed
through PFM arrangements. Local representatives
of the Tanzanian Forest Services Agency manage
forests together with local governments and
communities, via jointly–prepared management
plans and with by-laws that define permitted and
banned forest activities. These arrangements have
contributed to a recovery of flora and fauna in
some areas and an increase in local incomes from
trees and forest-related products. Meanwhile,
commercial forestry has developed rapidly and
now contributes about half of the official GDP
from forestry. Commercial owners have worked
with smallholders to transfer knowledge, facilitate
value added and lower the costs of transport and
marketing. The United Republic of Tanzania is
committed to the REDD+ agenda and has
established inter-ministerial REDD+
administrative processes, although these have
proved quite complex to put into practice. Priority
measures include enhanced efficiency in woodfuel

Experience in the United Republic of Tanzania
illustrates that individual and communit y
benefits provide legitimate incentives for
participator y and sustainable land-use
approaches that seek to increase agricultural
productivit y and profitabilit y while improving
forest and woodland management. The capacities
of government officials and relevant agencies
need to be strengthened and communication is
key, as is taking account of long-term effects on
land tenure securit y. Hybrid approaches involving
state and non-state actors can work, and
participator y land-use planning approaches need
to recognize competing interests. PFM has
engaged communities in improved woodland
management. The LUD experience suggests that
to scale up benefits it will be necessar y to go
beyond local communities to link to the broader,
larger-scale landscape and develop genuine PPPs
and supply chains. This process takes time, and
PPPs need further focus as well as the right
incentive frameworks in place. Tanzanian forests
| 82 |

THE STATE OF THE WORLD’S FORESTS 2018

integrating trees, woodlands, agricultural land,
the urban and rural environment and cultural
heritage – has been key for regional economies
and can contribute to SDGs 8 and 11. In the
United Republic of Tanzania, the Southern
Agricultural Corridor Land Use Dialog ue
(SAGCOT) takes an integrated approach to
managing agricultural and wooded landscapes,
thereby potentially contributing to SDGs 8 and
15. These case studies illustrate the benefits of a
landscape-scale approach to integrating forestr y,
agriculture and other goals such as watershed
management and climate resilience. However, the
case studies – such as those from Nepal and the
United Republic of Tanzania – also highlight the
potential difficulties of reconciling a broad
landscape-scale approach with a fully
decentralized one that empowers local
communities and villages, as well as the need to
overcome these difficulties through cooperation
between communit y groups and authorities
operating on a landscape scale.

and trees provide food and fuel, are key to
watershed management, climate action and life
on land, and if well managed can contribute to
the countr y’s growing tourism industr y.
Analytical tools still need to be developed to link
sustainable management with the SDGs in
quantitative terms, as well as to fully value the
ser vices that forests and woodlands provide. n

EMERGING COMMON
SOLUTIONS AND LESSONS
LEARNED
3.3

The forest and woodland management
programmes illustrated in the eight country
studies were developed before the SDGs were
articulated, but all cases potentially contribute
to important SDG targets. The emphasis varies
widely, depending on each countr y’s level of
economic development and their development
policies, as well as on geography, climate and
histor y. All countries have supported improved
forest management (related to SDG15). In Bolivia
(Plurinational State of ) for example, a forest-rich
countr y with a histor y of inequitable land
ownership, one key policy has supported land
redistribution (including forests) to indigenous
people, potentially addressing SDG Target 1.4
regarding improved access to land, especially for
the poor. In Burkina Faso the priorit y was to
support more sustainable woodland, agriculture
and pastoral land-use practices following
droughts and famine, potentially addressing SDG
Target 13.1 on climate resilience. Furthermore,
the emphasis has changed over time. In the
Republic of Korea forest restoration priorities in
the 1960s and 1970s were aimed at addressing
erosion and f looding, in part to protect
agricultural land and food production; as the
countr y has developed and urbanized, forest
management now focuses on the recreational,
cultural and climate values of forests.

Forests and trees contribute to many SDGs,
but the focus in most countries has been on
the role of their productive rather than their
regulatory or cultural services, thus not
realizing their full potential. In Guatemala,
Nepal, Arkhangelsk (the Russian Federation) and
the United Republic of Tanzania, their role in
tourism and recreation (which would contribute
to SDG8 on decent work and economic growth,
as well as SDG15 for life on land) could be more
strongly emphasized. In Bolivia (Plurinational
State of ), Guatemala, Nepal and the United
Republic of Tanzania, their role in watershed
protection would benefit from a stronger focus,
contributing to SDGs 6, 9 and 13 (climate action)
as well as SDG Target 1.5 which includes
reducing v ulnerabilit y to climate-related
disasters. The benefits to urban populations of
well-managed forests and trees have also been
underestimated; the Republic of Korea has gone
furthest in incorporating these benefits, but in
many countries, there is little awareness of them
and they are poorly communicated.

Landscape approaches that include managing
trees and woodlands as an integrated matrix
outside as well as inside forests can contribute
effectively to multiple SDGs. Burkina Faso has
adopted an integrated approach to managing
agro-silvopastoral landscapes. In Tuscany (Italy),
the mosaic approach to landscape management –

Harnessing value chains and taking advantage
of private sector capacity can increase
productivity and local incomes, thus
strengthening contributions to SDGs 8 and 12
(decent work and economic growth, and
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Nepal and the United Republic of Tanzania,
fuelwood and charcoal meet 80 percent of
household energ y needs. Strategies in Burkina
Faso and the United Republic of Tanzania have
supported fuelwood plantations and many
countries have programmes for improved stoves,
yet biomass is generally regarded as an affordable
but unclean source of energ y. Demand for
fuelwood has also contributed to forest
degradation. However, if well managed, woody
biomass can be affordable, clean and renewable.
Arkhangelsk (the Russian Federation) is
increasing wood energ y production both for local
heating needs and for export (wood pellets), and
lower-income countries have great potential to
use the resource more efficiently as part of
broader sustainable energ y strategies.

responsible production and consumption). In
Arkhangelsk (the Russian Federation), value
added has more than doubled although the
volume of timber har vested has barely risen as a
result of innovation, vertical integration and
cluster approaches to forest industries; while
there are fewer jobs in timber har vesting,
opportunities have increased up the value chain.
In the United Republic of Tanzania, private forest
enterprise plantations can work with
smallholders to transfer knowledge, facilitate
value addition and lower the costs of transport
and marketing. In Bolivia (Plurinational State of ),
larger enterprises have transferred knowledge to
smallholders and facilitated processing and
marketing. In Bolivia (Plurinational State of ),
Burkina Faso, Guatemala and Italy, high-value
niche products (hazelnuts, specialized coffee,
Brazil nuts, shea nuts, and many more) have also
helped boost local incomes. Certification and
labelling can further increase their value.

In many countries, a lack of solid data
collection or management systems impede
valuation of forest and woodlands’
contribution to the SDGs. This is an important
issue and a barrier to change. The higher-income
countries have gone furthest in establishing
sound data collection and monitoring systems,
and there is potential for knowledge transfer.
Italy’s “landscape observatory”, for example, has
been applied in other countries and the Republic
of Korea’s approach to estimating the regulatory
and cultural value of forests could be more
broadly applied, but both rely on good data
collection systems. Overall, building and
maintaining capacity in collecting, managing and
disseminating information in an easily
understood way would benefit from a stronger
focus.

Scientific and technical support are key to
sustained success. In Burkina Faso, careful
forest seed selection and breeding as well as
support for village nurseries have helped ensure
that planted trees are adapted to local
ecosystems, and that sur vival rates are high. The
Republic of Korea initially experienced low seed
sur vival rates because of poorly-adapted species
and insufficient technical oversight of nurseries,
so the approach was adapted in the light of
lessons learned. In Nepal, communit y forest
management has been supplemented by largerscale “block management” approaches, where
there is more scope for technical support in landuse planning. In Arkhangelsk (the Russian
Federation) there is now a greater focus on
managed natural regeneration. There has
however not been enough investment in
sustaining and building capacit y for adaptive
research, including in countries as different as
the Russian Federation and the United Republic
of Tanzania.

Trade-offs need to be acknowledged when
setting priorities. These include time trade-offs
(whereby short-term benefits can reduce longerterm ones) more sustainable returns and tradeoffs between local and global public goods;
spatial trade-offs between communities or
between upstream and downstream users; and
sectoral trade-offs between land or water use for
agriculture or for watershed conser vation. In
Arkhangelsk (the Russian Federation), excessive
har vesting near transport routes without
sufficient attention to longer-term regeneration
has contributed to forest degradation. In Nepal,
in addition to CFM more focus is needed on
larger-scale watershed management for f lood

The importance and potential of biomass
energy from trees in contributing to SDGs 7
(clean and affordable energy) and 13 (climate
action) is insufficiently recognized in many
countries. The wood energ y sector is largely
informal and often insufficiently ref lected in
economic statistics. In Burkina Faso, Guatemala,
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long-term 49-year leases of forest land in the
Russian Federation. Integrated landscape
approaches are embedded in the Italian
Constitution, as well as in enabling reg ulations
and in data and information management. In
Burkina Faso, Nepal and the Republic of Korea,
sustained financial and political support for
broad-based approaches to forest and woodland
restoration have helped enhance qualit y of life
and improve (in the case of the Republic of
Korea) or reduce (in Burkina Faso and Nepal)
degradation of forest and tree landscapes.
Broader development and governance
environments can limit these impacts, however.
In Guatemala for example, income distribution
and access to assets are highly unequal, while in
the United Republic of Tanzania there are serious
constraints on resources and human capacities.
At the same time, multistakeholder, decentralized
approaches to woodland regeneration and
landscape management have themselves
improved governance: Burkina Faso, Guatemala,
Nepal and the United Republic of Tanzania are
all examples, while in Arkhangelsk (the Russian
Federation) a multistakeholder approach to
governance also enabled the revival of and added
value to the timber industr y.

protection and climate resilience, benefiting
communities especially on lower-lying land. In
Bolivia (Plurinational State of ), policies of land
allocation to previously disadvantaged groups
that lacked capacit y to manage lands productively
have contributed in some cases to less sustainable
land management. In the United Republic of
Tanzania there is tension concerning land
management between sedentar y and nonsedentar y populations, and in Italy between land
management for conser vation or for rural
development. Multistakeholder groups and interinstitutional coordination can reduce but not
eliminate these trade-offs. Furthermore, local
representation becomes more difficult to manage
at larger scales. Incentives such as payment for
ecosystem ser vices can help meet the interests of
different sectors or of upstream and downstream
users in some instances, but require strong
institutions and social trust to be effective.
Financing mechanisms must also overcome the
issue of “impatient capital” in order to support
long-term benefits.
A strong enabling environment is needed to
strengthen the contributions of forests and
woodlands to multiple SDGs. A mix of
reg ulator y approaches, economic incentives and
social marketing programmes (aimed at
behaviour change) works best: each factor is
necessar y but not sufficient. Enabling legislation
has been adopted in most countries and adapted
to different circumstances. Two such examples
are the modifications to reg ulations in Guatemala
on timber transport – through the Interinstitutional Action Plan for the Prevention and
Reduction of Illegal Logging – and introducing

These country case studies illustrate the
variety of ways in which integrated
programmes for the management of forests,
woodlands and trees can contribute to the
SDGs. The countries selected do not necessarily
constitute best practices, nor can they be
regarded as representative. But they do provide
examples of the importance of forests and trees in
broader countr y development. n
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MONGOLIA
Raising awareness and
marketing the benefits of
forests and trees to policymakers is crucial. In the photo,
a volunteer forest ranger on
horse takes part in a successful
FAO project that involves local
populations in the sustainable
management of forest areas,
contributing to several SDGs.
©FAO/Sean Gallagher
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INTRODUCTION

in forest and savannah areas. Nearly 160 million
of these are in Africa, around 85 million in Asia
and about 8 million in Latin America. Some
studies suggest that forests and trees can provide
around 20 percent of income for rural households
in developing countries, and that income from
forests is proportionately more important for the
livelihoods of the poorest households. N W FPs
provide food, income, and nutritional diversit y
for an estimated 20 percent of the global
population, especially women, children and
others in v ulnerable situations.

The objective of SOFO 2018 is to identif y how
forests' and trees' contribution to sustainable
development can be strengthened to help
achieve the 2030 Agenda with its ambitious,
integrated goals. This will demand a
fundamental shift in the way policies are
developed and implemented.
The previous chapters reviewed the available
evidence about the contribution of forests and
trees to achieving ten of the SDGs. Chapter 2
considers relevant targets under each of these
SDGs and, where possible, quantifies these
contributions using agreed SDG indicators or
other suitable metrics. It also identifies data
gaps and areas where further work is needed to
improve understanding of physical, biological
and socio-economic relationships or
interlinkages. Chapter 3 summarizes eight
countr y case studies to illustrate ways in which
national forest policies and programmes can
potentially contribute to the SDGs. This chapter
also outlines key findings and suggests a
number of policies for what needs to be done to
move forward. n
4.2

Access to affordable energy (SDG7 ). Around
33 percent of the world’s population – or about
2.4 billion people – make use of wood to provide
basic energ y services such as cooking, boiling
water and heating their homes. The proportion of
people relying on woodfuel varies, from
63 percent in Africa to 38 percent in Asia and
16 percent in Latin America. Globally, 840 million
people collect woodfuel and charcoal for their own
use. Wood provides more than half of national
primary energ y supplies in 29 countries, of which
22 are in sub-Saharan Africa. Overall, forests
supply about 40 percent of global renewable
energ y in the form of woodfuel – as much as solar,
hydroelectric and wind power combined.

KEY FINDINGS

Sustainable consumption and production
(SDG 12 ). The wood processing sector has made
good progress in increasing the efficiency of
wood utilization. Although sawnwood and wood
panel production grew by 8.2 percent per year
between 2000 and 2015, this required only a
1.9 percent growth in input from industrial
roundwood. Meanwhile, per capita consumption
of wood-based panels (which are more efficient
in terms of wood utilization) grew by 80 percent,
while sawnwood consumption remained static.
There has also been reduced waste in the paper
sector, with a doubling in the paper recover y rate

There is quantitative evidence to show that forests are being managed
more sustainably, and that forests and trees contribute to achieving SDGs
related to: livelihoods and food security for many rural poor; access to
affordable energy; sustainable consumption and production; climate
change mitigation; sustainable forest management.
Livelihoods and food security (SDGs 1 and 2).
Forests and trees are critical in providing
livelihoods and food securit y for many of the
world’s rural poor. It is estimated that about
40 percent of rural people in extreme povert y live
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has remained stable), forests in legallyestablished PAs (now 17 percent of the forest
area, with a strong increase in the tropics), the
area under long-term management plans
(increased to 2.1 billion hectares in 2010) and
certified forest area (increased from 285 million
to 440 million hectares between 2010 and 2014).
The SDG indicator on mobilizing resources to
finance sustainable forest management has two
proposed sub-indicators, relating to (i) ODA and
(ii) public expenditure on forest conser vation and
sustainable forest management. In 2015, ODA
disbursement on forestr y was about
USD 800 million, or just under 1 percent of total
ODA. W hile net ODA disbursement on forestr y
has increased since 2000, there is annual
variabilit y and it has decreased as a proportion
of total ODA.

from 24.6 percent in 1970 to 56.1 percent in 2015.
Meanwhile, the share of wood products that FSC
and PEFC certif y as coming from sustainablymanaged forests has also increased, now
representing 40 percent of global industrial
roundwood production.
Climate change mitigation (SDG 13 ). The role
of forests in climate change mitigation is well
recognized. According to the IPCC, “the
Agriculture, Forestr y and Land Use (A FOLU)
sector is responsible for just under a quarter
(~10 –12 GtCO 2 eq/yr) of anthropogenic GHG
emissions mainly from deforestation and
agricultural emissions from livestock, soil and
nutrient management (Smith, P. et al., 2014).
The 25 countries with the highest forest cover
have all included forest-related mitigation
measures in their NA M As and NDCs. Such
measures include afforestation, reduced
deforestation and degradation, enhancement of
forest carbon stocks, forest conser vation and
agroforestr y (especially where this can help
reduce forest encroachment).

Qualitative evidence suggests that forests and trees also make significant
contributions to SDGs through the informal sector, agroforestry,
opportunities to empower women, sustainable water management,
tourism, sustainable cities, climate change adaptation, and tackling land
degradation and biodiversity loss.

Sustainable forest management (SDG Targets
15.1, 15.2 and 15.b). Between 1990 and 2015, the
world’s forest area decreased from 31.6 percent of
global land area to 30.6 percent, but the pace of
loss has slowed in recent years. This loss occurs
mainly in developing countries, particularly in
sub-Saharan A frica, Latin A merica and
Southeast Asia. In some parts of Asia, North
A merica and Europe the forest area has increased
since 1990, due to large-scale afforestation
prog rammes and the natural reversion of lowproductive ag ricultural land back to forest. The
SDG indicator on prog ress towards sustainable
forest management is composed of five subindicators, ref lecting net loss of forest (reduced
from 0.18 percent in the 1990s to 0.08 percent in
the last five-year period), biomass stock (which

Informal sector (SDGs 1, 2 and 8). There is a
lack of reliable information from official statistics
about the informal forest sector, although it has
been estimated to provide between 40 million
and 60 million jobs. This sector includes smallscale logging and wood processing, charcoal
production and processing, and the collection
and processing of N W FPs. Although the
importance of edible N W FPs for food securit y
has been demonstrated by many studies, there is
a lack of comparable data about their overall
contribution, including in terms of nutritional
value and their role as safet y nets to increase
resilience when other food is scarce.
Agroforestry (SDGs 1 and 2). Agroforestr y is
important, as trees outside forests – including
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contribution to SDG Target 8.9 (promoting
sustainable tourism) and there are good
examples of countries (such as Costa Rica) that
have used their forests to enhance their appeal
for tourists. Experts suggest that nature-based
tourism accounts for approximately 20 percent of
the global market, and that this sector is
growing three times faster than the tourism
industr y as a whole.

those on farms – can ser ve as crucial safet y nets
and complement agricultural activit y by
diversif ying production and providing ecosystem
ser vices. One of the case studies in Chapter 3
highlighted the work being undertaken to
promote agroforestr y in Guatemala. An
indication of the scale of agroforestr y is that on
average 46 percent of the global area classified as
agricultural has tree canopy cover of at least
10 percent. There is however wide variation in
agroforestr y practices, with the highest tree cover
on agricultural land found in the humid regions
of Southeast Asia, Central America, eastern
South America and coastal West Africa.

Sustainable cities (SDG11). The benefits of
accessible green space and trees in urban areas
are increasingly well-recognized. For example,
children living in areas with good access to green
spaces have been shown to have a lower
prevalence of obesit y compared to those with less
access, and the presence of street trees has been
associated with lower levels of crime. Urban
forests and trees can also provide important
aesthetic and biodiversit y benefits. However,
measuring and valuing such benefits remains
challenging. Given the rapid rate of urbanization
in many countries of the world, it is vital that the
value of forests and trees as a key component of
urban green spaces be fully integrated in urban
planning at an early stage.

Gender (SDG5). While there are some signs of
change (and a lack of gender-disaggregated data)
it is clear that men still dominate the formal
forest sector as well as decision-making at all
levels. On the other hand, many rural women
spend much of their lives collecting fuelwood,
food for family consumption, medicinal plants,
resin and other N W FPs. Studies have highlighted
the entrepreneurial role that women play in
value-added activities, especially in the informal
sector, as well as their leadership role in
communit y and participator y forest management.
However, more work is needed to investigate
issues such as women’s access to forest rights and
the impact on gender equit y, as well as their
empowerment in transitioning from the informal
to the formal sector.

Climate change adaptation (SDG13). Forests
and trees can strengthen resilience and adaptive
capacities to climate-related hazards and natural
disasters. Forest-related measures identified in
national climate change adaptation submissions
(i.e. NAPAs, NAPs or NDCs) and national
strategies for DRR include: reforestation and
rehabilitation of degraded forest areas to prevent
erosion and landslides; afforestation to mitigate
f loods; agroforestr y; conser vation and restoration
of mangrove forests in coastal zone areas to
protect against storm surges, cyclones and
tsunamis; and integrated fire and pest
management. Such adaptive measures must be
context-specific and there is a need for better
understanding of the relationships between
climate change and detrimental factors such as
storms, fires, and pests and diseases.

Sustainable water management (SDG6). Forests
are integral to the water cycle. They also filter
water, reduce soil erosion and sedimentation,
pump water into the atmosphere and provide
much of the drinking water for over one-third of
the world’s largest cities. However, the waterrelated ecosystem ser vices provided by forests are
often under valued, partly due to their complexit y.
More information is needed on forest-water
relationships for different ecosystems and at
different scales (spatial and temporal) in the face
of climate change. Understanding the impacts of
forest management, including loss, restoration
and afforestation, on water is necessar y for
developing forest-related measures that can
contribute effectively to SDG6.

Halting and reversing land degradation (SDG
Target 15.3). Tackling forest degradation can be
important for addressing problems of land
degradation, but it is difficult to measure forest
degradation or detect it in a consistent manner
through remote sensing. Despite these difficulties,

Sustainable tourism (SDG8). There is potential
for forest-based tourism to make an increasing
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and providing ecosystem ser vices, and the need
to account for the impact of external factors,
other than forests and trees, on achieving the
SDGs.

the contribution to this SDG target of reducing
forest degradation is reflected in the Bonn
Challenge, which aims to restore 150 million
hectares of the world’s deforested and degraded
land by 2020, and 350 million hectares by 2030.

The role of forests and trees in reducing longterm poverty. The literature on the role of forests
and trees in reducing long-term poverty is
relatively fragmented. For example there is still
uncertainty about the extent to which forests can
offer coping strategies or pathways out of poverty,
as well as how likely payments for environmental
services are to bring widespread benefits.
Addressing such questions can be challenging due
to the multidimensional nature of poverty, the
problems of dealing with different regional and
national contexts, the varying perceptions of
different stakeholders about potential solutions,
the complexity of tenure and user rights issues,
and a lack of understanding on the informal
sector. However, these efforts will be facilitated
by better socio-economic data and geospatial
mapping of people and resources at national and
subnational levels. Improved understanding will
be important in the design of forest-related
measures aimed at alleviating poverty.

Halting biodiversity loss (SDG Targets 15.1,
15.4, 15.5, 15.9 and 15.a). Although forests are
among the most important habitats for terrestrial
biological diversit y, there are difficulties in
quantif ying this contribution. SDG Indicator
15.1.2 measures the proportion of important sites
for terrestrial biodiversit y that are covered by
PAs, but the contribution of forests cannot be
stated, as this indicator is not yet disaggregated
by ecosystem t ype. Similarly, much of the
biodiversit y of mountain areas is found in their
forests, but SDG Indicator 15.4.1 (on PAs for
mountain biodiversit y) does not yet have
information by ecosystem t ype. As at least 50
percent of the world’s species are thought to be
hosted by tropical forests, it has been proposed
that SDG Indicator 15.5.1 (the Red List index)
should separately identif y the extinction risk for
forest-dependent species.
There are many interlinkages between the
SDGs. Chapter 2 demonstrated that sustainable
forest management and the prevention of forest
loss can assist progress towards multiple SDGs.
The case studies in Chapter 3 showed that the
most effective way to deliver on multiple SDGs is
through landscape approaches, which manage
trees and woodlands as an integrated matrix both
inside and outside forests. For example, Burkina
Faso has an integrated approach to managing
agro-silvopastoral landscapes; the Tuscany region
of Italy has adopted a mosaic approach to
landscape management, integrating trees,
woodlands, agricultural land and the planted
environment; and the United Republic of
Tanzania also takes an integrated approach to
managing agricultural and wooded landscapes.

The role of ecosystem services provided by
forests and trees. Ecosystem services include
water regulation, soil formation, protection
against erosion and landslides, nutrient
circulation, biodiversity conservation,
agroecosystem stability, pest control, and
pollination. Despite their fundamental
importance, these services are often
misunderstood and undervalued, partly because
of their complexity. For example, the impact of
forest management practices on water catchments
can vary with location – such as situations where
afforestation has negative impacts on water
quantity and quality, while on the other hand in
many places forested watersheds are crucial for
protecting water sources. A better understanding
of the role of ecosystem services will help in
developing forest practices than can lead to
improved resilience, particularly for forestdependent people. There is also a need to raise
awareness of the role of forests and trees in
supporting sustainable agriculture. The case
study from the Republic of Korea summarized in
Chapter 3 showed how a better understanding of
their ecosystem benefits led to a more integrated

The contributions of forests and trees to SDGs can be complex and
context-specific, and more work is needed to understand some of the
relationships that underlie these contributions.
The previous chapters identified a number of
areas where the underlying relationships are not
yet fully understood. These include the role of
forests and trees in reducing long-term povert y
| 91 |

CHAPTER 4 MOVING FORWARD

do so by strengthening forest pathways for
sustainable development to help achieve the
transformational change necessar y to implement
the 2030 Agenda. These pathways include the
need to:
} } market the benefits of forests to policy-makers,
and more widely;
} } work with the private sector, within and
beyond the forest sector;
} } invest in transforming the informal sector;
} } integrate forest policies into the broader
sustainable development agenda;
} } undertake national or subnational analytical
studies of the potential contribution of forests
and trees for achieving the SDGs;
} } improve availabilit y of data and meet other
information needs.

approach. It explained that while in the 1950s
forests were largely viewed only as a source of
fuelwood and timber, subsequent reforestation
programmes emphasized their value for
watershed management, erosion control and flood
protection, and policies now also recognize the
importance of forests and trees as recreational
resources for a largely urban population, as well
as for biodiversity and climate regulation.
Effect of external factors on achieving SDGs.
While SOFO 2018 focuses on the contribution of
forests and trees to achieving the SDGs, a wide
range of other factors will have a strong inf luence
on progress. These include the macroeconomic
context, trade relationships, demographic
pressure, migration patterns, social support
policies, availabilit y of other natural resources,
education, good governance, and institutional
capacities. Many drivers of deforestation, such as
urban development and land-use policies that
favour large-scale development of palm oil or
soya, also lie outside the forest sector. While it
can be difficult to analyse the impact of forestrelated measures separately from broader
economic, social and environmental measures
and trends, it is important that these potential
interactions not be overlooked, and that the
development of forest policies be integrated with
wider economic, social and environmental ones.
The value of this approach was highlighted in the
case study from the Republic of Korea, where
reforestation measures were integrated with a
national self-help campaign for villages to work
together and formed part of a broader economic
development programme that also supported
agricultural intensification, industrialization and
infrastructure development.

Market the benefits of forests to policymakers, and more widely
There is a need to raise awareness about the
important benefits of the world’s forests and trees
and their potential role in contributing to achieving
the SDGs. For example, forests do not normally
come to mind when considering food security
policies, and their value in supporting sustainable
agriculture and providing ecosystem services is
often overlooked. A review of documents related to
climate change revealed that some countries with
substantial areas of forest did not address the role
of forests in adapting or strengthening resilience.
Forests are seldom seen as engines for economic
development. While this can be attributed in part
to the greater size and importance of other sectors,
the analyses presented in previous chapters suggest
that the contribution of forests and trees to
sustainable development is often undervalued or
simply not known.

STRENGTHENING
FOREST PATHWAYS TO
SUSTAINABLE
DEVELOPMENT
4.3

In raising awareness of the contributions of
forests and trees to multiple SDGs, it is necessar y
to use lang uage that can be understood by
different audiences. For policy-makers, this can
be achieved by further developing the analyses
presented in this publication and undertaking
similar ones at regional and national level. At the
same time, there is a need for the forest sector to
become less forest-centric and to focus more on
using the 2030 Agenda as an opportunit y for a
fresh look at what sustainable forest management
means in practice, and how it is implemented.

It is clear from Chapters 2 and 3 that forests and
trees contribute in multiple ways to many of the
SDGs, but as these contributions are often underrecognized and under valued their full potential is
not fully captured. This section identifies ways to
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Work with the private sector, within and
beyond the forest sector

Strengthening forest pathways for sustainable
development also means promoting the benefits
of forests to audiences beyond the policy-making
communit y. While the t ypes of analyses
presented in this publication are necessar y, they
seldom capture the attention of the media or the
public imagination – which is unfortunate not
least because public opinion can significantly
sway politicians and their policies.

With its expertise, access to resources, and
capacit y for innovation, the private sector is
critical for achieving the SDG targets. The case
studies presented in previous chapters show that
harnessing value chains and taking advantage of
private sector capacities can increase productivit y
and local incomes. An example of this would be
vertical integration that adds value through wood
processing and improved cooperation between
businesses of all sizes. This is vital to improve
the livelihoods of those living in and near forests,
as well as for many people in urban areas whose
jobs benefit in some way from the presence of a
thriving forest sector.

Therefore, clearer messages are needed about the
contribution of forests and trees to sustainable
development, tailored to a variet y of audiences.
These must include non-forest audiences such as
cit y dwellers (who comprise over half the global
population and are bound to increase in
number), potential philanthropists (who may be
willing to contribute to the costs of sustainable
forest management), and young people of all
ages (who need to be engaged with directly).
One approach could be to use cross-cutting
themes to develop a series of compelling
narratives about clusters of SDGs. Such themes
might include:
} } Forests and trees – safet y nets for the rural
poor (SDG1, SDG2, SDG5, SDG7, SDG8,
SDG15)
} } Forests and trees – our green infrastructure
(SDG6, SDG11, SDG13, SDG15)
} } Forests and trees – pillars for a green economy
(SDG7, SDG8, SDG12, SDG15)
} } Forests and trees – the planet’s future (SDG6,
SDG13, SDG15)
} } Forests and trees – their contribution to
happiness (SDG1, SDG2, SDG3, SDG11,
SDG15)

There is an overarching need for a positive
enabling environment for private sector activity.
Progress towards SDG16 (promote peaceful and
inclusive societies for sustainable development)
and SDG17 (on means of implementation) will be
necessary to help create this. Of particular
importance are SDG Targets 16.6 (develop
effective, accountable and transparent
institutions), 16.7 (ensure responsive, inclusive,
participatory and representative decision-making),
and SDG17 targets on finance, science, technolog y
transfer and capacity-building. The legal
framework should provide certainty of land tenure
and of rights to use land and forest resources.
Policy inter ventions should focus on the action
needed to produce results that contribute towards
the SDGs, but that would not necessarily be
delivered by the market. These interventions are
likely to include a mix of regulatory approaches
and incentives. However, the private sector
operates at many different levels and different
approaches may be required in different
circumstances. Both the formal and informal
forest sector include many small or microbusinesses, while at the other end of the scale
there are some very large companies. There are
also many enterprises outside the forest sector
that can have a major impact on forests. These
range from small-scale farmers using forest land
to meet subsistence needs, to big corporations
investing in large-scale commercial agriculture
and other industrial activities such as mining and
hydropower, which may cause deforestation.

These narratives could then be developed in ways
that would interest different audiences, making
use of case studies to add colour. There could for
example be material aimed at young children,
along with a ver y different presentation of the
same narrative aimed at potential philanthropic
donors to forestr y projects. For global messages,
this could be initiated by the Collaborative
Partnership on Forests Communicators Group
and linked with the UN Strategic Plan on Forests’
communications and outreach strateg y. However,
action must go much further than this, with
narratives developed and distributed widely to
expand engagement and interest.
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fostering a more sustainable approach to forest
management. This is likely to require investment
in training, capacit y-building and developing
producer organizations.

On the smaller-scale, priorities often include
training to improve land-management practices,
the promotion of agroforestr y, the development
of producer organizations, better access to
markets, and the availabilit y of suitable financing
arrangements. On the larger-scale, there may be
a need to address potential barriers to
investment; these could for example be financial
or relate to the availabilit y of infrastructure and
suitable sites for wood processing.

There is growing evidence that empowering rural
people in this way will be vital for promoting
change and achieving many of the SDG targets.
Engaging young people is also important: it is
more difficult for the forest sector to attract
young people if it is seen to have an ageing
workforce, but their enterprise and energ y are
vital for the sector’s future. Many women act as
rural entrepreneurs in the informal sector and
play an important role in value-added activities;
where not already in place, an approach is needed
that mainstreams gender equalit y, giving women
equal access to land ownership and tenure and
other forest resources. Strengthening tenure
presents an opportunit y to enhance genderequitable access to forests and trees, as well as
encouraging a long-term, sustainable approach to
forest management.

Where large-scale commodit y production is
contributing to deforestation, appropriate
measures would include the effective reg ulation
of land-use changes. There is also scope for
increased partnership with the private sector to
develop private governance initiatives, such as
voluntar y certification schemes and commitments
to ‘zero-deforestation’ supply chains. In response
to the global call to combat deforestation and
forest degradation, an increasing number of
retailers and banks are making voluntar y
commitments to exclude deforestation from their
supply chains or financing.

The informal sector can also predominate where
there is inadequate securit y of long-term access
to land and forest resources. This has a profound
effect on attitudes towards sustainable forest
management, but with clear and secure rights
people are more likely to take a longer-term
approach, as they know that they or their
successors will benefit from it. Where insecure
tenure is a critical problem, there will be a need
for a legal framework that provides certaint y,
using the Voluntary guidelines on the responsible
governance of tenure of land, fisheries and forests as
a reference framework.

Another innovative approach to working with the
private sector is to develop multi-stakeholder
partnerships. For example, the private sector is
unlikely to invest in sustainable forest
management unless there is a market for the
goods or ser vices it produces. On the other hand,
by working with the public sector and the
voluntar y philanthropic sector, it is possible to
mobilize alternative sources of finance to cover
the costs of providing public goods such as
ecosystem ser vices.

Invest in transforming the informal sector

Devolving rights to manage state-owned forests
to local communities and smallholders also
provides opportunities for enhancing the
contribution of the informal sector to the SDGs.
Globally, 1.5 billion local and indigenous people
have secured rights over forest resources
through communit y-based tenure, although the
geographical spread is uneven and there is a
range of approaches to communit y or
participator y forest management. Benefits can
come from giving local people with traditional
knowledge the abilit y to inf luence decisionmaking in ways that contribute to SDG targets.
The relatively long histor y of communit y forest

Especially in developing countries, the informal
forest sector is often much larger than the formal
one and is crucial to unlocking development
opportunities. However, operating in the
informal sector can lead to missed opportunities
for value-added activities and increase the
v ulnerabilit y of livelihoods. The informal sector
also represents a loss of tax revenue and can put
increased pressure on environmental resources.
Investing in the informal sector has great
potential to strengthen forest pathways for
achieving the SDGs by increasing economic
activit y, improving employment conditions and
| 94 |

THE STATE OF THE WORLD’S FORESTS 2018

government agencies with other key stakeholders.
In addition to developing sustainable
development policies, they would also focus on
implementation – identif ying and addressing
barriers to change and monitoring progress.

management in Nepal is highlighted in
Chapter 3. Many other countries, especially in
Asia and Latin America, have adopted similar
approaches. For example, Bolivia (Plurinational
State of ) has emphasized indigenous peoples’
rights to land over the last ten years and
favoured redistributive policies; while these
have been largely successful, there are technical
and capacit y constraints which in some cases
have contributed to resource degradation.
Looking ahead, there is a need to learn from
successful experiences in communit y forest
management, recognizing the importance of
scientific and technical support, training,
capacit y-building and access to markets, market
information and adequate financial resources, as
well as the need for clarit y in setting out the
rights and responsibilities of different parties.
All these measures will need to be in place if
forest pathways to sustainable development are
to be strengthened.

Undertake national or subnational analytical
studies of the potential contribution of forests
and trees to achieving the SDGs
There is strong evidence of the significant
contribution that forests and trees can make
towards achieving the SDGs. However, the
nature of this contribution and the t ype of policy
measures needed to realize its potential will
differ according to national and subnational
contexts. Furthermore, as stated in the 2030
Agenda, it is for each government to decide how
the aspirational and global SDG targets should
be incorporated into national planning processes,
policies and strategies, stressing the importance
of cohesive, nationally-owned sustainable
development strategies supported by integrated
national financing frameworks. 26

Integrate forest policies with the broader
sustainable development agenda
An integrated approach to policy-making is
critical for making progress towards the SDG
targets. Nevertheless, cross-sectoral coordination
can be difficult where governments have sectorbased ministries and agencies with their own
resource allocations and accountabilit y
arrangements. Tensions can arise when those
tasked with crafting national sustainable
development strategies fail to acknowledge the
potential contribution of forests and trees, while
those responsible for forest policy regard forestr y
outcomes as an end in themselves rather than as
a contribution to wider goals. Effective crosssector coordination requires dialog ue and
coordinated action, with a focus on achieving the
SDGs and benefitting from interlinkages rather
than promoting individual sectors.

National or subnational analytical studies would
help in developing policy measures that seek to
maximize the potential contribution of forests and
trees. These studies could draw on the frameworks
for analysis presented in SOFO 2018. Undertaking
such national or subnational analytical studies
could also help to address institutional barriers by
providing a sound evidence base for
mainstreaming forest-related polices into national
sustainable development policies and strategies,
and by building stronger relationships as these
strategies are developed. Sound analysis can also
help demonstrate that proposed public investment
in SFM represents good value. Such an approach
is also important in the design of effective policy
instruments, ensuring that they are well
integrated and avoiding the contrary effects that
can arise when sector-specific support measures
are developed in isolation from each other. Input
from other relevant ministries, departments and
agencies will also help ensure that the studies
take full account of factors that are external from
the forest sector.

The 2030 Agenda and the SDGs are challenging
sectoral ministries to change the way they work.
They must coordinate their policies and
development strategies across government. To
achieve this, countries may consider establishing
SDG implementation platforms composed of key
sectors that are related to natural resource use
and management. SDG implementation platforms
would bring together different ministries and

26 Paragraphs 55 and 63 of the UN 2030 Agenda on Sustainable
Development

| 95 |

CHAPTER 4 MOVING FORWARD

As illustrated by the case studies presented in
Chapter 3, the focus for incorporating SDGs into
development strategies varies according to
countries’ level of economic development, their
development challenges, geography and climate.
Therefore, these analytical studies could start by
identif ying the SDGs that are most relevant to
their circumstances. The studies may also need to
examine possible trade-offs, including in time
(for example, between short-term costs and
longer-term benefits), space (for example,
between rural and urban areas), and sectors (for
example, where afforestation could lead to loss of
agricultural land). They could also identif y
opportunities for forest-related measures to
contribute to a number of SDG targets.

Improve availability and accessibility of data
and other information needed to assess and
monitor the contribution of forests and trees
to SDG targets

this is to highlight interlinkages and
opportunities to support more coherent policymaking across sectors and more effective
implementation of the SDGs. Chapter 2 gives
details of these thematic metrics and outlines
associated data gaps, some of which relate to
data that have already been collected but are not
yet published in an accessible form. These data
gaps can be met by improving globally
comparative data on:
} } income and employment in the formal SME
sector and in the informal sector,
disaggregating employment statistics by
gender and t y pe of work;
} } gender, including gender-disaggregated data
on forest management, utilization,
management and the decision-making role of
women, including their involvement in
cooperatives, small enterprises and other
business models; gender pay gaps; female
students in forestr y schools and the support
they receive; numbers of female lecturers and
incorporation of gender studies in forestr y
curricula; women in leadership positions;
} } the proportions of people employed in the
forest sector (in the formal and informal
sectors) by ownership t y pe (e.g. state-owned
forest, large-scale owner, communit y owner,
smallholder owner) and by rights of tenure/
access (e.g. secure rights, customar y rights, no
rights);
} } the collection and use of different N W FPs, and
the trade in, collection, use and trade of
woodfuel;
} } forest-related ecotourism, including visitor
numbers and expenditure;
} } the contribution of forest ecosystems to
biodiversit y;
} } the availabilit y in cities of accessible green
space with tree cover.

The purpose of the 230 global SDG indicators is
to help measure progress towards SDG targets
and provide information for evidence-based
policy-making. The analysis conducted for
Chapter 2 shows that many of the existing SDG
indicators are relevant to forests, or could be
easily adapted to refer specifically to them.
Bringing together available evidence from a wide
range of scientific sources, thematic metrics offer
the potential of analysing evidence of the
broader relationship between forests and trees
and the 2030 Agenda beyond SDG15. The aim of

Potential sources of information for socioeconomic data include livelihood and human
well-being sur veys, agricultural censuses, and
case studies. Countries should also consider
including more questions about the use of forests
and trees in their agricultural censuses and
household sur veys. As appropriate, such data
should also be incorporated in national
accounting systems, and it would be desirable to
periodically monitor changes, for example once
ever y five years.

As far as possible, these analytical studies
should: quantif y the current contribution of
forests and trees to the SDGs; identif y relevant
indicators or metrics for measuring progress;
provide further qualitative evidence of their
potential contribution; identif y data gaps and
research needs; highlight SDG-related policies
where forests and trees can make the greatest
impact; and recommend policy measures for
achieving this. Such studies would also benefit
from stakeholder participation at all stages, from
developing the proposed approach to testing the
preliminar y findings. There should also be a
commitment to periodically review such studies,
in order to monitor progress and take account of
new information.
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While there is likely to be an associated need for
capacit y-building in some countries, it will be
important that these new data requirements
make as much use as possible of existing data,
recognizing also the general wish of countries to
harmonize reporting and reduce the reporting
burden. Data availabilit y can be improved
through internal sharing of statistics between
sectors within countries so that, for example,
those in the forest sector have ready access to
socio-economic data to help enhance the socioeconomic contributions of forests.

} } Forest-water relationships. (A Global Forest

Expert Panel is currently undertaking a
comprehensive, worldwide assessment of
scientific knowledge about the interactions
and linkages between forests and water,
under the auspices of the Collaborative
Partnership on Forests.)
} } Forest degradation, which is difficult to
define and measure but remains a serious
problem, with its adverse impacts on forest
ecosystems and the goods and ser vices they
provide. It is important to be able to
monitor changes and improve
understanding of the causes and impacts of
forest degradation.
} } The impact of natural forest damage on
forest-dependent people, the role of forests
and trees in mitigating natural disasters
and their impacts, and links with climate
change. This is needed to help strengthen
resilience and adaptive capacit y. n

As noted in the conclusions, there are also some
areas where more detailed work is required to
investigate underlying relationships. These include:
} } The role of forests and trees in reducing longterm povert y, including understanding of the
informal sector and the role of women. This
would benefit from the improved socioeconomic data sets identified here.

| 97 |

ANNEX
METHODOLOGY FOR CHAPTER 2
Table A.1 lists the 28 SDG targets assessed in Chapter 2 and the thematic metrics used in this publication,
followed by brief descriptions.

TABLE A.1

THEMATIC METRICS RELATING TO SDG TARGETS ASSESSED IN CHAPTER 2
SDG targets

Thematic metrics

1.1 By 2030, eradicate extreme poverty for all people
everywhere, currently measured as people living on less
than USD 1.25 a day

Proportion of people living on less than USD 1.25 a day
who reside in or around forests
Share of income from forest resources among the rural
poor

1.4 By 2030, ensure that all men and women, in particular
the poor and the vulnerable, have equal rights to economic
resources, as well as access to basic services, ownership
and control over land and other forms of property,
inheritance, natural resources, appropriate new technology
and financial services, including microfinance

Proportion of forests under systems of secure tenure rights
for local communities and other forest-dependent people

1.5 By 2030, build the resilience of the poor and those in
vulnerable situations and reduce their exposure and
vulnerability to climate-related extreme events and other
economic, social and environmental shocks and disasters

Number of hectares under agroforestry practices as a
contribution to the resilience of the poor

2.1 By 2030, end hunger and ensure access by all people,
in particular the poor and people in vulnerable situations,
including infants, to safe, nutritious and sufficient food all
year round

Amount of edible NWFPs, including wildmeat harvested/
consumed
Prevalence of people depending on fuelwood and charcoal
for cooking and water sterilization

2.3 By 2030, double the agricultural productivity and
incomes of small-scale food producers, in particular
women, indigenous peoples, family farmers, pastoralists
and fishers, including through secure and equal access to
land, other productive resources and inputs, knowledge,
financial services, markets and opportunities for value
addition and non-farm employment

Number of people involved in the forestry sector and
amount of income generated

5.5 Ensure women’s full and effective participation and
equal opportunities for leadership at all levels of decisionmaking in political, economic and public life

Proportion of female employees in national forestry
administration
Number of women employed in the forestry sector
Number of women in forestry education programmes

5.a Undertake reforms to give women equal rights to
economic resources, as well as access to ownership and
control over land and other forms of property, financial
services, inheritance and natural resources, in accordance
with national laws

(a) Proportion of total agricultural population with
ownership or secure rights over forest land, by sex; and (b)
share of women among owners or rights-bearers of forest
land, by type of tenure
Proportion of countries where the legal framework
(including customary law) guarantees women’s equal rights
to land and forest ownership and/or control
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SDG targets

Thematic metrics

6.6 By 2020, protect and restore water-related ecosystems,
including mountains, forests, wetlands, rivers, aquifers and
lakes

Change in proportion of tree cover within major global
watersheds over time
Proportion of forests managed for soil and water
conservation as a key objective

7.1 By 2030, ensure universal access to affordable, reliable
and modern energy services

Proportion of population using woodfuel as a source of
energy

7.2 By 2030, increase substantially the share of renewable
energy in the global energy mix

Share of woodfuel in total final renewable energy
consumption

8.3 Promote development-oriented policies that support
productive activities, decent job creation, entrepreneurship,
creativity and innovation, and encourage the formalization
and growth of micro-, small- and medium-sized enterprises,
including through access to financial services

Proportion of formal and informal employment in the
forestry sector

8.9 By 2030, devise and implement policies to promote
sustainable tourism that creates jobs and promotes local
culture and products

Contribution of nature-based tourism to GDP and
employment

11.4 Strengthen efforts to protect and safeguard the world’s
cultural and natural heritage

For cultural heritage sites that include natural elements in
their designation, percentage of the site that is covered by
trees
Change in area under protected status

11.7 By 2030, provide universal access to safe, inclusive
and accessible green and public spaces, in particular for
women and children, older persons and persons with
disabilities

Percentage of population that has access to a publicly
accessible green area of at least 1 hectare within 15
minutes (or 500m) walk from their residence

12.2 By 2030, achieve the sustainable management and
efficient use of natural resources

Global Production Index of industrial roundwood vs Global
Production Index of sawnwood & panels
Global Per Capita Consumption Index for sawnwood and
wood-based panels

12.5 By 2030, substantially reduce waste generation
through prevention, reduction, recycling and reuse

Paper recovery rate (%)

12.6 Encourage companies […] to adopt sustainable
practices and integrate sustainability information into their
reporting cycle

Share of industrial roundwood wood from certified forests

12.7 Promote public procurement practices that are
sustainable, in accordance with national policies and
priorities

Number of countries implementing sustainable timber
public procurement policies

13.1 Strengthen resilience and adaptive capacity to climaterelated hazards and natural disasters in all countries

Forest area (ha) destroyed/affected by climate-related
natural disasters over the last 20 years (1996–2016)
Number of countries with national and local disaster risk
reduction strategies that include forest-based measures

13.2 Integrate climate change measures into national
policies, strategies and planning

Number of countries that have communicated an integrated
policy/strategy/plan which refers to the ability of the
forestry sector to adapt to the adverse impacts of climate
change and to foster climate resilience

13.3 Improve education, awareness-raising and human and
institutional capacity on climate change mitigation,
adaptation, impact reduction and early warning

Number of countries that have integrated forest-related
mitigation, adaptation, impact reduction and early warning
into 1 st, 2 nd and 3 rd year curricula
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SDG targets

Thematic metrics

15.1 By 2020, ensure the conservation, restoration and
sustainable use of terrestrial and inland freshwater
ecosystems and their services, in particular forests,
wetlands, mountains and drylands, in line with obligations
under international agreements

SDG Indicator 15.1.1 Forest area as a proportion of total
land area
SDG Indicator 15.1.2 Proportion of important sites for
terrestrial and freshwater biodiversity that are covered by
protected areas, by ecosystem type

15.2 By 2020, promote the implementation of sustainable
management of all types of forests, halt deforestation,
restore degraded forests and substantially increase
afforestation and reforestation globally

SDG Indicator 15.2.1 Progress towards sustainable forest
management

15.3 By 2030, combat desertification, restore degraded
land and soil, including land affected by desertification,
drought and floods, and strive to achieve a land
degradation-neutral world

Proportion of forest that is degraded over total forest area

15.4 By 2030, ensure the conservation of mountain
ecosystems, including their biodiversity, in order to
enhance their capacity to provide benefits that are essential
for sustainable development

SDG Indicator 15.4.1 Coverage by protected areas of
important sites for mountain biodiversity
SDG Indicator 15.4.2 Mountain Green Cover Index

15.5 Take urgent and significant action to reduce the
degradation of natural habitats, halt the loss of biodiversity
and, by 2020, protect and prevent the extinction of
threatened species

SDG Indicator 15.5.1 Red List Index

15.b Mobilize significant resources from all sources and at
all levels to finance sustainable forest management and
provide adequate incentives to developing countries to
advance such management, including for conservation and
reforestation

Official development assistance and public expenditure on
the conservation and sustainable use of forests

households tend to have a relatively larger
dependency on forest resources for their
livelihoods.

SDG1. End poverty in all its forms everywhere
Overall, forests have three different roles in the
livelihoods of the rural poor: supporting current
consumption or subsistence use, providing
valuable safet y nets, and providing a possible
pathway out of povert y (Cavendish, 2003). SDG1
has five major targets and two “means of
implementation” targets. To help assess the
contribution of forests and trees to SDG1, three
targets were analysed using four thematic
metrics.

The proportion of people living on less than
USD 1.25 a day who reside in or around forests
was calculated by dividing (i) the number of rural
people living on less than USD 1.25 a day
residing in or around forests, by (ii) the total
number of rural people living on less than
USD 1.25 a day.
The number of rural people living on less than
USD 1.25 a day residing in our around forests
was calculated by multiplying the regional
forest population by the average regional
povert y rate. The total number of rural people
living on less than USD 1.25 a day for each
countr y was calculated by multiplying the total
rural population by the povert y rate. Povert y
rates are available from IFAD (2016). For
countries not included in IFAD’s Rural
Development Report 2016, the following
average regional rural povert y rates were used:
Asia 18.7 percent, Latin America: 9.2 percent,

SDG TARGET 1.1
è èBy 2030, eradicate extreme poverty for all
people everywhere, currently measured as
people living on less than USD 1.25 a day

Proportion of people living on less than USD 1.25 a
day who reside in or around forests
The purpose of this metric is to help assess the
overlap between forest cover and high povert y
rates. The spatial distribution of povert y in
relation to forests is important, as the poorest
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Number of hectares under agroforestry practices as a
contribution to the resilience of the poor

Africa: 56.1 percent. The forest population (the
number of people living in or around forests)
was calculated using regional averages for each
countr y as reported by Chomitz et al. (2007);
the rural population for each countr y is
available from World Bank datasets.

The purpose of this metric is to help assess the
contribution of forests and trees to supporting
livelihood resilience through agroforestr y by
giving an indication of tree cover in agricultural
landscapes. Data were adapted from Zomer et al.,
(2009).

It is noted that the international povert y line
was updated in 2015 to USD 1.90 a day at 2011
prices, and that the SDG indicator will also be
updated accordingly, following the decision of
the Inter-Agency and Expert Group on SDG
Indicators (IAEG-SDGs) in October 2015 to
measure extreme povert y by the prevailing
“international povert y line”, and the subsequent
ratification of this decision by the UN Statistical
Commission.

SDG2. End hunger, achieve food security and
improved nutrition and promote sustainable
agriculture
To help assess the contribution of forests and
trees to SDG2, two targets were analysed using
three thematic metrics.
SDG TARGET 2.1

Share of income from forest resources among the
rural poor

è èBy 2030, end hunger and ensure access by all
people, in particular the poor and people in
vulnerable situations, including infants, to safe,
nutritious and sufficient food all year round

The purpose of this metric is to help assess the
contribution of forests to supporting poor
households’ consumption. The data are based on
previous studies (including Angelsen et al., 2014)
that have quantified the environmental income of
rural households as a major livelihood source.

Amount of edible NWFPs, including wildmeat
harvested/consumed
The purpose of this metric is to highlight
the role of forests and trees in providing
food items of plant and animal origin that
are used by forest-dependent people to
meet their food requirements, diversif y
their diets, or generate income. Data
sources include published literature and
case studies.

SDG TARGET 1.4
è èBy 2030, ensure that all men and women, in
particular the poor and the vulnerable, have
equal rights to economic resources, as well as
access to basic services, ownership and control
over land and other forms of property,
inheritance, natural resources, appropriate new
technology and financial services, including
microfinance

Prevalence of people depending on fuelwood and
charcoal for cooking and water sterilization

Proportion of forests under systems of secure tenure
rights for local communities and other forestdependent people

The purpose of this metric is to highlight the
importance of woodfuel for food securit y and
nutrition. Data sources include published
literature and case studies.

The purpose of this metric is to help assess
progress towards secure tenure rights for local
communities and other forest-dependent people.
Data sources are the Global Forest Resources
Assessment (FAO, 2015a) and RRI (2014).

SDG TARGET 2.3
è èBy 2030, double the agricultural productivity and
incomes of small-scale food producers, in
particular women, indigenous peoples, family
farmers, pastoralists and fishers, including
through secure and equal access to land, other
productive resources and inputs, knowledge,
financial services, markets and opportunities for
value addition and non-farm employment

SDG TARGET 1.5
è èBy 2030, build the resilience of the poor and
those in vulnerable situations and reduce their
exposure and vulnerability to climate-related
extreme events and other economic, social and
environmental shocks and disasters
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Number of people involved in the forestry sector and
amount of income generated

(a) Proportion of total agricultural population with
ownership or secure rights over forest land, by sex;
and (b) share of women among owners or rightsbearers of forest land, by type of tenure; and
(c) Proportion of countries where the legal framework
(including customary law) guarantees women’s equal
rights to land and forest ownership and/or control

The purpose of this metric is to demonstrate the
role of forests and trees in providing income
that people can use to buy food. Data sources
include published literature and case studies.

SDG5. Achieve gender equality and empower
all women and girls

The purpose of these metrics is to help assess
women’s rights of access to the economic
resources associated with forests and trees, as
this is important for livelihood resilience. In
addition, women's legally formalized rights to
land and forests are an important step towards
advancing the goal of gender equalit y. Data
sources include published literature and case
studies.

To help assess the contribution of forests and
trees to SDG5, two targets were analysed using
five thematic metrics. These targets focus on
women’s participation in decision-making
through their presence in high-level and
managerial positions. It should however be
noted that much gender inequalit y is rooted in
wider societ y beyond the forest sector, which
means that one particular sector has limits to
its abilit y to tackle overarching societal
challenges. Nonetheless, given the scale and
the nature of opportunities that the forest
sector presents, it has the potential to help
overcome gender inequalit y within and beyond
the sector.

SDG6. Ensure availability and sustainable
management of water and sanitation for all
To help assess the contribution of forests and
trees to SDG6, one target was analysed using two
thematic metrics.
SDG TARGET 6.6
è èBy 2020, protect and restore water-related
ecosystems, including mountains, forests,
wetlands, rivers, aquifers and lakes

SDG TARGET 5.5
è èEnsure women’s full and effective participation
and equal opportunities for leadership at all
levels of decision-making in political, economic
and public life

Change in proportion of tree cover within major
global watersheds over time
The purpose of this metric was to highlight the
fact that all forests and tree-based ecosystems
inf luence water and to recognize that forestwater relationships extend beyond political
boundaries. Sources include the W RI Global
Forest Watch – Water/Aqueduct data, which
include geospatial tree cover data from Hansen et
al. (2013) by major global watershed, or by
hydroshed as defined by FAO (2011b). The
proportion of tree cover area by major global
watershed was calculated as a ratio of tree cover
within the watershed, and total watershed area;
this ratio was calculated for both 2000 and 2015.
Changes in tree cover were calculated as the
difference between historic tree cover (as
proposed by Hansen et al. [2013]) and tree cover
in 2000 and 2015.

Proportion of female employees in national forestry
administration;
Number of women employed in the forestry sector;
and
Number of women in forestry education programmes
The purpose of these metrics was to help assess
progress towards increasing the role of women in
the formal forest sector, and to acknowledge the
importance of education for gender equalit y in
the forestr y sector. Data sources include
published literature and case studies.
SDG TARGET 5.A
è èUndertake reforms to give women equal rights to
economic resources, as well as access to
ownership and control over land and other forms
of property, financial services, inheritance and
natural resources, in accordance with national
laws

Regarding risk of erosion, fire and base water
stress (BWS), scores 1–5 (1 being the lowest risk
and 5 being the highest) were designated for each
| 102 |

THE STATE OF THE WORLD’S FORESTS 2018

SDG TARGET 7.2

watershed. In the case of erosion and fire, these
were already included in the W RI data; for BWS,
a similar 1–5 score was applied to the colour
system of the maps provided by Global Forest
Watch – Water, with scores based on visual
analysis. The major global watersheds were then
counted based on the proportion of tree cover lost
and the risk score, and then divided by the total
number of watersheds to get the percentage of
watersheds that have the associated proportion of
tree cover loss and risk.

è èBy 2030, increase substantially the share of
renewable energy in the global energy mix

Share of woodfuel in total final renewable energy
consumption
The purpose of this metric is to help to assess the
contribution of forests and trees to increasing the
share of renewable energ y in the global energ y
mix. Woodfuel and hydropower are currently the
two major forms of renewable energ y sources
most relevant to forests. A limitation of this
metric is that woodfuel is only renewable if it
comes from sustainable sources.

Proportion of forests managed for soil and water
conservation as a key objective
The purpose of this metric was to help assess the
contribution of forest management for soil and
water conser vation to the achievement of SDG6.
Data sources include the Global Forest Resources
Assessment (FAO, 2015a). For each countr y, the
proportion of forest with protection of soil and
water as a main management objective was
calculated in relation to the total forested area in
the countr y. A similar analysis was also
conducted for the main regions of the world. In
addition, analysis was carried out to report on
the percentage of national forests that are
managed for the following specific objectives:
coastal stabilization, clean water and erosion,
avalanche and desertification control.

SDG8. Promote sustained, inclusive and
sustainable economic growth, full and
productive employment and decent work
for all
To help assess the contribution of forests and
trees to SDG8, two targets were analysed using
two thematic metrics.
SDG TARGET 8.3
è èPromote development-oriented policies that
support productive activities, decent job creation,
entrepreneurship, creativity and innovation, and
encourage the formalization and growth of
micro-, small- and medium-sized enterprises,
including through access to financial services

SDG7. Ensure access to affordable, reliable,
sustainable and modern energy for all

Proportion of formal and informal employment in the
forestry sector

To help assess the contribution of forests and
trees to SDG7, two targets were analysed using
two thematic metrics.

It is important to have the most reliable available
data on formal and informal employment in the
forest sector. Information relating to formal
employment is available from existing statistics,
but estimating informal employment is more
difficult: ILOSTAT contains statistics on the
share of informal employment in non-agriculture
activities for 62 countries, but it is not possible to
extract fig ures on forest-related informal
employment. In order to estimate the share of
informal employment from total employment in
forestr y, an extensive literature review was
performed.

SDG TARGET 7.1
è èBy 2030, ensure universal access to affordable,
reliable and modern energy services

Proportion of population using woodfuel as a source
of energy
As the SDG Indicator 7.1.2 covers any clean fuels
and technologies that support access to
affordable, reliable and modern energ y ser vices,
including clean and efficient use of woodfuel, the
purpose of this metric is to help to measure the
contribution of forests and trees to universal
energ y access. It adopts the proportion of the
population relying on woodfuel for basic energ y
ser vices (cooking and heating).

Estimates of informal employment were also
made, building on the relationship between
own-account workers and informal
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employment. ILO releases employment status
as one of the key indicators for all countries
and regions measured yearly. The indicator is
composed of the categories of employees,
employers, own-account workers, and
contributing family workers (total of all
sectors). ILO uses the term ‘v ulnerable
employment form’ for own-account workers
and ‘unpaid family workers’ when describing
employment conditions in developing
regions. 27 The proportion of own-account
and contributing family workers in total
employment is one of the indicators that
were followed in the Millennium
Development Goals Database, showing that
informal employment and the prevalence of
different forms of employment may be
conceptually related in developing countr y
contexts. To understand how well the
frequency of own-account employment in a
countr y could inform views about the
prevalence of informal workers, a correlation
analysis was performed of the cross-section
of the share (percentage) of own-account
workers and the share of non-agricultural
informal employment in a sample of
countries for which informal employment
was available. The analysis was conducted
based on the ILO statistics database from
2016 for the employee status of own-account
worker, as well as on the latest obser vations
available for informal employment. It shows
that the indicators are correlated with the
Pearson correlation coefficient at 0.6. This
implies that when there is a share of formal
sector own-account workers in low-income
countries, there also tends to be a share of
informal workers in that countr y. A
corresponding analysis was conducted for
the gender breakdown of the two data series.
The conclusion remained the same, although
the correlation coefficient is slightly higher
for female than for male workers. This
method has some limitations: estimates rest
on the statistical relationship between
informal non-agricultural employment and
the share of own-account workers. The data
on informal employment was limited, with
only 44 countries included; it was assumed

that share of forest employment as a
percentage of total employment is the same
in the informal and formal sectors.
SDG TARGET 8.9
è èBy 2030, devise and implement policies to
promote sustainable tourism that creates jobs and
promotes local culture and products

Contribution of nature-based tourism to GDP and
employment
This metric assesses nature-based tourism,
as forest-based tourism has the potential to
improve livelihoods and the sustainable
management of forests. As forests cover
approximately 30 percent of global land
area, it seems plausible to consider that a
significant part of terrestrial nature-based
tourism occurs in forests, or at least in
landscapes that also include forest
ecosystems. This thematic metric therefore
adopted contributions from nature-based
tourism to GDP and employment as a prox y.
There is no data on forest-based ecotourism
available for now, as there are no
comprehensive data sets available on the
economic importance of tourism and the
statistical methodolog y for measuring
sustainable tourism is still currently under
development. More detailed data would be
needed in order to calculate the direct GDP
from forest-based ecotourism as a
proportion of total GDP and the associated
growth rates. Data sources include published
literature, countr y case studies and
information from industr y publications.

SDG11. Make cities and human settlements
inclusive, safe, resilient and sustainable
To help assess the contribution of forests and
trees to SDG11, two targets were analysed
using three thematic metrics.
SDG TARGET 11.4
è èStrengthen efforts to protect and safeguard the
world’s cultural and natural heritage

For cultural heritage sites that include natural
elements in their designation, percentage of the site
that is covered by trees; and
Change in area under protected status

27 http://www.ilo.org/addisababa/whats-new/WCMS_377286/
lang--en/index.htm
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SDG12. Ensure sustainable consumption and
production patterns

The purpose of these metrics is to highlight the
role of forests and trees in contributing to
cultural and natural heritage. Thematic metric
11.4.1a uses UNESCO data to assess the
frequency with which urban W HS include
natural elements as a key component for their
designation or in their management. Thematic
metric 11.4.1b uses the World Database on
Protected Areas ( W DPA, July 2017 version) to
assess the increase in PAs in and around cities,
using IUCN categories II, III, I V, V, V I. 28
Protected area boundaries were crossed with
the perimeters of urban areas in each countr y
to assess the extent of change in protected area
over time. This was computed over the 2000 –
2017 period, using as a reference the
designation date reported in the W DPA
database. Any increase in protected area
surface for categories II to V I was considered.

To help assess the contribution of forests and
trees to SDG12, four targets were analysed using
five thematic metrics.
SDG TARGET 12.2
è èBy 2030, achieve the sustainable management
and efficient use of natural resources

Global Production Index of industrial roundwood vs
Global Production Index of sawnwood and panels
The purpose of this metric is to demonstrate
progress towards improved efficiency of wood use.
Production of industrial roundwood reflects the
extraction of wood (the primary resource) that is
then processed to produce value-added products
(sawnwood and panels). This metric also reflects
technological improvements in conversion,
although available data on conversion factors are
fragmented, and comparisons between countries
and over time can be problematic. A limitation of
this metric is that it only addresses sustainable
management in relation to the production of
industrial roundwood, but not other forest
products. Data are available from the FAOSTAT
database (FAO, 2017d). As FAO statistics lack data
on post-consumer (recycled) wood supply and use,
an example is presented for European countries
based on data from the European Panel Federation.

SDG TARGET 11.7
è èBy 2030, provide universal access to safe,
inclusive and accessible, green and public
spaces, in particular for women, children, older
persons and persons with disabilities

Percentage of population that has access to a publicly
accessible green area of at least 1 hectare within
15 minutes (or 500 m) walk from their residence
The purpose of this metric is to help assess the
accessibilit y of green space in urban areas. A
number of factors (such as distance, distribution,
t y polog y and qualit y of space) contribute to
accessibilit y: simply measuring the amount of
urban open space per capita is insufficient.
Different countries have adopted slightly
different criteria to measure accessibilit y. For
example, one for Germany sets the following
standards: a dweller can be considered to have
adequate access to green spaces if he/she lives at
walking distance (300 metres straight-line
distance, or 500 metres on paths), or around
10 –15 min on foot, from a medium-sized
(1-10 hectare) green area, and at medium
walking distance (700 metres' straight-line
distance, or 1000 metres by path), or around 20
min on foot from a large (>10 hectare) green
area. Data sources are published literature and
information produced by official bodies.

28

Global Per Capita Consumption Index for sawnwood
and wood-based panels
The purpose of this metric is to ref lect trends in
the average level of wood products used to meet
final demand in the economy. Data are available
from the FAOSTAT–Forestr y database (FAO,
2017d) and 2000 was used as a base year for the
index.
SDG TARGET 12.5
è èBy 2030, substantially reduce waste generation
through prevention, reduction, recycling and
reuse

Paper recovery rate (percentage)
The purpose of this metric is to show progress
towards reduction of waste through recycling,
using the paper recovery rate (percentage). The
recycling rate is calculated by dividing the quantity
of collected recovered paper by total consumption

https://www.protectedplanet.net/c/wdpa-lookup-tables
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Number of countries implementing sustainable timber
public procurement policies

of paper and paperboard. Data are available from
the FAOSTAT–Forestry database (FAO, 2017d).

The purpose of this metric is to measure progress
towards the promotion of public procurement
practices for forest products. Data are available
from published sources.

SDG TARGET 12.6
è èEncourage companies […] to adopt sustainable
practices and integrate sustainability information
into their reporting cycle

SDG13. Take urgent action to combat climate
change and its impacts

Share of industrial roundwood wood from certified
forests
The purpose of this metric is to assess
progress towards the adoption of sustainable
practices by the whole forest sector value
chain at the global level, using information
about the share of certified wood products
coming from sustainably-managed forests, as
verified by FSC and PEFC. As a market-based
mechanism, forest certification encourages
companies to adopt sustainable practices in
order to demonstrate their commitment to
sustainabilit y. Labelling also provides
information for customers who want to buy
sustainable forest products. In aggregating
certification data from FSC and PEFC,
account is taken of the double counting that
can arise when certificates are required from
both schemes due to different customer
requirements. FSC and PEFC recognize this
problem. In May 2017 FSC and PEFC jointly
stated that at the end of 2016, FSC had
reported a total certified area of 196 million
hectares and PEFC of 301 million hectares,
giving a combined area of 497 million
hectares. However, based on their joint
research they had concluded that at the end of
2016 almost 69 million hectares (or 16
percent) of the global forest area was double
certified. 29 Since companies also use zero
deforestation commitments as an indication
of their progress towards sustainable
production and consumption, data published
by Forest Trends (Donofrio, 2017) was
included in Chapter 2.

To help assess the contribution of forests and
trees to SDG13, three targets were analysed
using five thematic metrics.
SDG TARGET 13.1
è èStrengthen resilience and adaptive capacity to
climate-related hazards and natural disasters in
all countries

Forest area (hectares) destroyed/affected by climaterelated natural disasters over the last 20 years
(1996–2016)
The purpose of this metric is to help assess the
impact of climate-related natural disasters on
forest area. Although some uncertainty remains,
the literature increasingly indicates that the global
increase in intense floods, storms, droughts, and
heatwaves likely has a link to climate change
(Thomas and Lopez, 2015). Drawing attention to
the impact of these climate-related disasters on
forest resources can help mobilize broader climate
action and may influence a shift towards a lowcarbon, green growth path. Data sources include
published literature and the Global Forest
Resources Assessments (FAO, 2005, 2015a).
SDG TARGET 13.2
è èIntegrate climate change measures into national
policies, strategies and planning

è èPromote public procurement practices that are
sustainable, in accordance with national policies
and priorities

Number of countries with national and local disaster
risk reduction (DRR) strategies that include forestbased measures; and
Number of countries that have communicated an
integrated policy/strategy/plan which refers to the
ability of the forestry sector to adapt to the adverse
impacts of climate change and to foster climate
resilience

29 www.pefc.org/news-a-media/general-sfm-news/2370-doublecertification-on-the-rise-joint-pefc-fsc-data-shows/

These metrics make use of analysis of countr y
reports to assess the importance that countries
place on forests and trees in their DRR strategies
and climate change adaptation policies. The main

SDG TARGET 12.7
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data sources are the relevant countr y reports to
the United Nations International Strateg y for
Disaster Reduction (UNISDR), Nationally
Determined Contributions (NDC), National
Communications (NC), National Adaptation
Programmes of Action (NAPAs) and National
Adaptation Plans (NAPs).

The six SDG indicators are:
} } 15.1.1 Forest area as a proportion of total land

area
} } 15.1.2 Proportion of important sites for

}}

SDG TARGET 13.3

}}

è èImprove education, awareness-raising and human
and institutional capacity on climate change
mitigation, adaptation, impact reduction and
early warning

}}
}}

terrestrial and freshwater biodiversit y that are
covered by protected areas, by ecosystem t y pe
15.2.1 Progress towards sustainable forest
management
15.4.1 Coverage by protected areas of
important sites for mountain biodiversit y
15.4.2 Mountain Green Cover Index
15.5.1 Red List Index (Tier 1 SDG indicator)

The two thematic metrics are:

Number of countries that have integrated forestrelated mitigation, adaptation, impact reduction and
early warning into 1st, 2nd, and 3rd year curricula

SDG TARGET 15.3
è èBy 2030, combat desertification, restore
degraded land and soil, including land affected
by desertification, drought and floods, and strive
to achieve a land degradation-neutral world

The purpose of this metric is to track progress
towards integrating information about the role of
forests into educational curricula. Data sources
include countr y reports on the status of climate
change education contained within the
documents listed above, as well as countr y
reports to UNESCO on Education for Sustainable
Development, including the websites of the
Global Forest Information Ser vice and the Global
Alliance for Disaster Risk Reduction and
Resilience in the Education Sector.

Proportion of forest that is degraded over total forest
area
The purpose of this metric is to improve
understanding of forest degradation, but as noted
in Chapter 2 data sources are currently weak.
SDG TARGET 15.B
è èMobilize significant resources from all sources
and at all levels to finance sustainable forest
management and provide adequate incentives to
developing countries to advance such
management, including for conservation and
reforestation

SDG15. Protect, restore and promote
sustainable use of terrestrial ecosystems,
sustainably manage forests,
combat desertification, and halt and reverse
land degradation and halt biodiversity loss

Official development assistance (ODA) and public
expenditure on conservation and sustainable use of
forests

Chapter 2 uses six SDG indicators to assess
progress towards four of the SDG15 targets. In
addition, to help further assess the contribution
of forests and trees to SDG15, two other targets
were analysed using two thematic metrics.

The purpose of this metric is to highlight the level
of ODA and public expenditure on the conservation
and sustainable use of forests. Data are available for
forest-related ODA on the OECD website. n
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