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KEY MESSAGES
Headlines
There will be no healthy economy
on an unhealthy planet. Environmental

deterioration is contributing to climate change,
biodiversity loss and the emergence of new
diseases. Forests and trees can play crucial
roles in addressing these crises and moving
towards sustainable economies.

è Trees, forests and sustainable forestry can help
the world recover from the COVID-19 pandemic and
combat looming environmental crises such as climate
change and biodiversity loss. But this requires
societies to better recognize the considerable value
of forests and their crucial roles in building inclusive,
resilient and sustainable economies.

Three interrelated pathways involving
forests and trees can support
economic and environmental
recovery. These are (1) halting deforestation

and maintaining forests; (2) restoring degraded
lands and expanding agroforestry; and
(3) sustainably using forests and building green
value chains.

è Three pathways involving forests and trees
offer means by which societies, communities
and individual landowners, users and managers
can derive more tangible value from forests and
trees while addressing environmental degradation,
recovering from crises, preventing future pandemics,
increasing resilience and transforming economies:

The world will need more renewable
materials because of a growing population

and the need to reduce environmental impacts.
The forest sector can and must drive a
transition to the more efficient and circular use
of biomaterials with higher value added.

1.

Forest and farm producers need more
incentive to scale up green recovery.

2.

They must derive substantial tangible benefits
from restoring and sustainably managing forest
and tree resources.

The forest pathways can contribute
to building inclusive, resilient
and sustainable economies.

3.

Doing so optimally will require shifts in
policies to maximize synergies among the
pathways and between agriculture and forestry
across agrifood systems and to encourage
private sector investments.
| vi |

Halting deforestation and maintaining forests
could avoid emitting 3.6 +/- 2 gigatonnes of
carbon dioxide equivalent (GtCO2e) per year
between 2020 and 2050, including about
14 percent of what is needed up to 2030 to
keep planetary warming below 1.5 °C, while
safeguarding more than half the Earth’s
terrestrial biodiversity.
Restoring degraded lands and expanding
agroforestry – 1.5 billion ha of degraded land
would benefit from restoration, and increasing
tree cover could boost agricultural productivity
on another 1 billion ha. Restoring degraded land
through afforestation and reforestation could
cost-effectively take 0.9–1.5 GtCO2e per year out
of the atmosphere between 2020 and 2050.
Sustainably using forests and building green
value chains would help meet future demand for
materials – with global consumption of all natural
resources expected to more than double from
92 billion tonnes 2017 to 190 billion tonnes in
2060 – and underpin sustainable economies.

è The three pathways are mutually reinforcing.
When synergies are maximized, the pathways can
provide some of the highest returns in the form
of climate and environmental benefits while also
enhancing local sustainable development potential,
adaptive capacity and resilience.

è Scaling up action on the three forest pathways
carries risks, especially for smallholders, whose
investments in them could fail in the absence of
supportive policies and institutions. Risks associated
with climate change, such as increased vulnerability
to fire, pests and drought, also need to be managed.

è Shifts in policies are needed to divert financial
flows away from actions that harm forests and to
incentivize investment in conservation, restoration and
sustainable use. Finance for the three forest pathways
needs to at least triple (to more than USD 200 billion per
year for forest establishment and management alone) by
2030 to meet climate, biodiversity and land degradation
neutrality targets. REDD+ frameworks have advanced
in recent years and implementation and finance
are scaling up. This and other related results-based
payment schemes could play a key role in supporting
developing countries to move along the forest pathways.

è Starting points for moving swiftly along the
pathways may include:
1.

2.

3.

è Smallholders, local communities and Indigenous
Peoples own or manage nearly half – 4.35 billion ha –
of the world’s forest and farm landscapes and will
be crucial for scaling up implementation of the
pathways. According to one estimate, smallholders
on such lands generate a gross annual income of up
to USD 1.29 trillion. More than 8.5 million producer
organizations now exist to help local actors participate
in and support a green recovery.

4.

è Companies in forest-based value chains will be
essential partners in the development of circular
economies. Many are already expanding the range of
forest products as substitutes for materials with higher
greenhouse-gas emissions and increasing processing
efficiency. Local forest growers and processors can
obtain more benefit by strengthening links with buyers
and developing capacity through producer organizations.
| vii |

directing funding for recovery towards long-term
policies aimed at creating sustainable and
green jobs and further mobilizing private sector
investment;
empowering and incentivizing local actors,
including women, youth and Indigenous Peoples,
to take a leading role in the forest pathways;
engaging in awareness raising and policy
dialogue on sustainable forest use as a means
for simultaneously achieving economic and
environmental goals; and
maximizing synergies among the three forest
pathways and between agricultural, forestry,
environmental and other policies and minimizing
trade-offs.

FOREWORD
assets that, through the forest pathways, can
support recovery and build more resilient local
economies. The pathways are set out on the
premise that solutions to interrelated planetary
crises have economic, social and environmental
implications that need to be addressed
holistically.

The COVID-19 pandemic has made the eradication
of hunger and poverty both more challenging
and more urgent. Recovery needs to address the
impacts of the pandemic and related containment
measures, which have hit vulnerable people
especially hard.
Even before the pandemic, much of humanity’s
progress had come at considerable cost to the
environment. A combination of intensified
agricultural production processes and the
clearing of forests to produce ever more food and
other agricultural goods has led to environmental
degradation and is contributing to the climate
crisis. Continuing along current agrifood
production pathways is unviable.

Overall, the outcomes of the 2021 Glasgow
Climate Change Conference supported all three
of the forest pathways. More than 140 countries
have pledged, through the Glasgow Leaders’
Declaration on Forests and Land Use, to
eliminate forest loss by 2030 and to support
restoration and sustainable forestry. To this end,
an additional USD 19 billion has been allocated
to help developing countries achieve these
objectives. The area of forest and farm landscapes
managed by family farmers, smallholders, forest
communities and Indigenous Peoples exceeds
4 billion hectares, and these actors are crucial for
the effective implementation of the pathways.

Transformation of global agrifood systems has
started, as evidenced by the 2021 United Nations
Food Systems Summit and related initiatives.
There is a need to recover both from a short-term
crisis – the human health pandemic – and the
longer and deeper emergency caused by a
“planetary health” crisis.

This report sets out the steps by which the world
can further pursue the three forest pathways,
a green recovery and the move towards more
circular economies. There is no time to lose – we
need to act now to keep the global temperature
increase below 1.5 °C, reduce the risk of future
pandemics, ensure food security and nutrition
for all, eliminate poverty, conserve the planet’s
biodiversity and offer young people hope of a
better world and a better future for all. FAO is
committed to supporting Member Nations explore
the potential of the three forest pathways for
further investment and effective implementation,
in close collaboration with partners.

There are alternative pathways for the future of
food and agriculture that should be considered.
FAO has done this through its Strategic Framework
2022–31 around the four fundamental aspirations
of “better production”, “better nutrition”, “a better
environment” and “a better life for all – leaving
no one behind”. FAO has also put forward a vision
for sustainable agrifood systems based on five
principles and 20 interrelated actions, applicable
across sectors and scales.
In this report, we explore three forest and
tree-based pathways that complement other
actions aimed at achieving more efficient, more
inclusive, more resilient and more sustainable
agrifood systems, namely: halting deforestation
and maintaining forests; restoring degraded
lands and expanding agroforestry; and
sustainably using forests and building green
value chains. The balanced, simultaneous
pursuit of these pathways can help address
the crises facing people and the planet
while also generating sustainable economic
benefits, especially in (often remote) rural
communities. Forests and trees are valuable

Qu Dongyu
FAO Director-General
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METHODOLOGY
The State of the World’s Forests 2022 (SOFO 2022) has been prepared by the FAO Forestry Division.
The content of SOFO 2022 derives from published literature, studies commissioned for the purposes of
the report, online webinars on relevant topics involving experts worldwide, original data analysis, and
expertise and experiences from country-level, regional and global projects undertaken by FAO. The report
was prepared by a technical writing team at FAO comprising coordinators, authors and other contributors,
and an editor. For each chapter, a coordinator worked with authors and other contributors to ensure
continuity within and between chapters and to identify key findings. The overall coordinator liaised with
the chapter coordinators, oversaw the writing, editing, review and messaging processes, and provided
additional inputs.
An advisory panel led by FAO and consisting of senior managers and experts at diverse institutions
guided report development. This panel reviewed the outline of the report (as developed by FAO) and its
thematic focus and provided oversight and feedback to the writing team. Some members of the advisory
panel also provided formal reviews of the first draft.
The writing team produced a number of interim outputs, including a detailed outline and first and final
drafts. The first draft was subject to single-blind review by more than 70 experts drawn from within
and beyond FAO. It was also shared with FAO regional and subregional offices for review and further
comment, and the draft findings were presented to Members through their Permanent Representations to
FAO and resulting comments addressed. The writing team revised the draft in light of these reviews and
comments to produce the final draft. Finally, the report underwent executive review and clearance at FAO.

| ix |

ACKNOWLEDGEMENTS
SOFO 2022 was prepared under the overall direction of Ewald Rametsteiner and by a core team comprising
Marco Boscolo, Thais Linhares-Juvenal and Tiina Vähänen as chapter coordinators. Alastair Sarre edited
the publication, and Luigi Baldassari, Veronika Juch, Christine Legault and Serena Pesenti provided
further support. Additional contributors and reviewers are listed below.

Chapter authors and other contributors
Chapter 1: Ewald Rametsteiner (FAO) and Alastair Sarre.
Chapter 2: Thais Linhares-Juvenal (chapter coordinator), Safia Aggarwal, Iana Arkhipova, Simone Borelli,

Anne Branthomme, Nathalia Formenton Cardoso, Julian Fox, Monica Garzuglia, Marta Gruca, Yonca
Gurbuzer, Kristofer Johnson, Örjan Jonsson, David Kaimowitz, Jarkko Koskela, Erik Lindquist, Qiang Ma,
Monica Madrid Arroyo, Lars-Gunnar Marklund, Giulia Muir, Jean-Claude Nguinguiri, Chiara Patriarca,
Bruno Paz, Anssi Pekkarinen, Leticia Pina, Javier de Lamo Rodriguez, Marieke Sandker, Simona Sorrenti,
Elaine Springgay, Ashley Steel, Rebecca Tavani, Sven Walter and Xia Zuzhang (FAO); Veronica Alonso
(UNIQUE Consultancy); Luke Brander (Brander Environmental Economics); Sarah E. Castle (University of
Illinois); Shannon Cui (Johann Heinrich von Thünen Institute); Dolf de Groot (Foundation for Sustainable
Development); Branko Glavonjić (University of Belgrade); Victoria Guisado-Goni (Brander Environmental
Economics); Luis Diego Herrera Garcia (World Bank); Christian Held (UNIQUE Consultancy); Vince van ‘t
Hoff (Foundation for Sustainable Development); Waltteri Katajamaki (International Labour Organization);
Andrew T. Kinzer (Eden Reforestation Projects); Yanshu Li (University of Georgia); Dan Liang (Xiamen
University); Rattiya Lippe (Johann Heinrich von Thünen Institute); Bin Mei (University of Georgia); Eva
Meier (UNIQUE Consultancy); Daniel C. Miller (University of Notre Dame); Pete Newton (Canadian Forest
Service); Peter Newton (University of Colorado Boulder); Johan A. Oldekop (Global Development Institute,
University of Manchester); Todd Rosenstock (CIFOR-ICRAF); Philipp Schägner (Foundation for Sustainable
Development); Jörg Schweinle (Johann Heinrich von Thünen Institute); Stefanos Solomonides (Foundation
for Sustainable Development); Mabelin Villarreal-Fuentes (International Labour Organization); and Sheng
Zhang and Xiaobin Tang (National Forest and Grassland Administration, China).
Chapter 3: Tiina Vähänen (chapter coordinator), Malgorzata Buszko-Briggs (3.1 coordinator), Christophe
Besacier (3.2 coordinator), Sven Walter (3.3 coordinator), Blaise Bodin, Lyndall Bull, Valentina Garavaglia,
Arturo Gianvenuti, Jarkko Koskela, Caroline Merle, Peter Moore, Giulia Muir, Maria Nuutinen, Priya Pajel,
Kristina Rodina, Kenichi Shono, Elaine Springgay, Ashley Steel, José Fernandez Ugalde, Sheila Wertz and
Xia Zuzhang (FAO); Benjamin Caldwell (Winrock International); Branko Glavonjić (University of Belgrade);
Sarah A. Laird (People and Plants Initiative); Mokena Makeka (Dalberg Advisors); Rajat Panwar (Oregon
State University); Patricia Shanley (People and Plants Initiative); Dietmar Stoian (CIFOR-ICRAF); Evelyne
Thiffault (Université Laval); and Devang Vussonji and Caris Zwane (Dalberg Advisors).
Chapter 4: Marco Boscolo (chapter coordinator), Astrid Agostini, Monica Madrid Arroyo, Lyndall Bull, Olga

Buto, Rimma Dankova, Yelena Finegold, Giulia Galbiati, Thais Linhares-Juvenal, Ludwig Liagre, Caroline
Merle, Till Neeff, Nana Nkuingoua, Valentina Pernechele, Leticia Pina, John Preissing, Pierrick Rambaud,
Lucio Santos, Sven Walter and Zhe Yuan (FAO); Michael Brady (CIFOR-ICRAF); Tim Brown (World Bank);
Juan Pablo Castaneda (World Bank); Laurent Fremy (CIFOR-ICRAF); Olga Gavryliuk and Luis Diego
Herrera Garcia (World Bank); Annette Huber-Lee and Eric Kemp-Benedict (Stockholm Environment
Institute); Petri Lehtonen (EU-Forests for the Future Facility, Particip GmbH); Bas Louman (Tropenbos
International); Ivo Moulder (United Nations Environment Programme); Anisha Nazareth (Stockholm
Environment Institute); Mateo Salazar (Vivid Economics); Benjamin Singer (Green Climate Fund); Marcel
Starfinger (Technische Universitaet Dresden); Dietmar Stoian (CIFOR-ICRAF); Yitagesu Tekle Tegegne
|x|

(European Forest Institute); La Thi Tham (Vietnam National University of Forestry); Jeff Vincent (Duke
University); and Sally Williams (Stockholm Environment Institute).
Chapter 5: Safia Aggarwal, Mauro Bottaro, Jose Díaz, Emma Gibbs, Marta Gruca, Magnus Grylle, Qiang

Ma, Jean-Claude Nguinguiri, Stephen Sherwood and Andrew Taber (FAO); and Duncan MacQueen
(International Institute for Environment and Development).
Chapter 6: Ewald Rametsteiner (FAO) and Alastair Sarre.

Reviewers
Garo Batmanian (World Bank); Foday Bojang; Clayton Campanhola; Mafa Chipeta; Gerhard Dieterle;
Patrick Durst; Ross Hampton (Australian Forest Products Association); Alain Karsenty (CIRAD); Petri
Lehtonen (EU-Forests for the Future Facility); Damiana Mann (National Forest Institute of Paraguay);
Daniel C. Miller (University of Notre Dame); Eva Müller (Federal Ministry of Food and Agriculture
Germany); Sten Nilsson (Forest Sector Insights); Pablo Pacheco (World Wildlife Fund US); Eunsik Park
(Korea Forest Service); Jose Antonio Prado; Christopher Prins; George Scott (UN Environment Programme);
Gerardo Segura-Warnholtz; Benjamin Singer (Green Climate Fund); Bernhard Wolfslehner (European
Forest Institute); various reviewers at RECOFTC; and Mascaretti Alberta, Manuel Barange, Edmundo
Barrios, Fen Beed, Lorenzo Bellù, Boubaker Ben Belhassen, Vera Boerger, Khalid Bomba, Maria Giulia
Crespi, Peter Csoka, Benjamin Davis, Wafaa El Khoury, Ismahane Elouafi, Kim Freidman, Pietro Gennari,
Marta Gomez, Jeffrey Griffin, Abdel Hamied Hamid, Jippe Hoogeveen, Adriana Ignaciuk, Alicja Kacprzak,
Joshua Kafotokoza, David Kaimowitz, Akiko Kamata, Haekoo Kim, Herve Levite, Li Lifeng, Mohamed
Manssouri, Eduardo Mansur, Marina Mastrorillo, Antonio Mele, Hiroto Mitsugi, Jacopo Monzini, Lev
Neretin, Sasha Koo Oshima, Ismail Oudra, Peter Pechacek, Dmitry Prikhodko, Simon Rietbergen, Jose
Rosero Moncayo, Marco Sanchez Cantillo, Marieke Sandker, Nuno Santos, Simona Sorrenti, Makiko
Taguchi, Bruno Telemans, Hans Thiel, Máximo Torero Cullen, Francesco Tubiello, Pieter Van Lierop, Mette
Løyche Wilkie, Norbert Winkler, Xia Jingyuan and Ekrem Yazici (FAO).

SOFO 2022 Advisory Group
Justin Adams (World Economic Forum); Garo Batmanian (World Bank); Alexander Buck (International
Union of Forest Research Organizations); Gerhard Dieterle; Ross Hampton (Australia Forest Products
Association); Daniel C. Miller (University of Notre Dame); Ivo Mulder (UN Environment Programme);
Musonda Mumba (UN Development Programme); Robert Nasi (CIFOR-ICRAF); Eunsik Park (Korea
Forest Service); Tony Simons (CIFOR-ICRAF); and Peter Csoka, Rimma Dankova, Pietro Gennari, Adriana
Ignaciuk, Li Lifeng, Mohamed Manssouri, Eduardo Mansur, Lev Neretin, John Preissing, Josè Rosero
Moncayo, Simona Sorrenti, Francesco Tubiello and Mette Løyche Wilkie (FAO).
Translations were delivered by the Language Branch (CSGL) of the FAO Governing Bodies Servicing
Division (CSG).
The Publications Branch (OCCP) in FAO’s Office of Communications (OCC) provided editorial support,
design and layout, as well as production coordination, for editions in all six official languages.

| xi |

ACRONYMS AND ABBREVIATIONS
°C

degree(s) Celsius

km

kilometre(s)

CIFOR-ICRAF

Center for International Forestry
Research and World Agroforestry

MDB

multilateral development bank

CO2

carbon dioxide

MRV

monitoring, reporting and
verification

CO2e

carbon dioxide equivalent

Mt

megatonne(s)

COP

Conference of the Parties

NDC

nationally determined contribution

COVID-19

coronavirus disease

NWFP

non-wood forest product

EFT

ecological fiscal transfer

ODA

official development assistance

EID

emerging infectious disease

PEFC

ESVD

Ecosystem Services Valuation
Database

Programme for the Endorsement of
Forest Certification

PES

payments for ecosystem services

ETS

emissions trading system

RBP

results-based payment

EUR

euro(s)

REDD+

FAO

Food and Agriculture Organization of
the United Nations

FLR

forest and landscape restoration

FRA

Global Forest Resources Assessment

reducing emissions from
deforestation and forest degradation
and the role of conservation,
sustainable management of forests
and enhancement of forest carbon
stocks

FSC

Forest Stewardship Council

SDG

Sustainable Development Goal

GDP

gross domestic product

SEEA

System of Environmental-Economic
Accounting

GFPM

Global Forest Products Model

SEEA-EA

GGW

Great Green Wall

System of Environmental-Economic
Accounting Ecosystem Accounting

GHG

greenhouse gas

SOFO

State of the World’s Forests

Gt

gigatonne(s)

t

tonne(s)

GtC

gigatonne(s) of carbon

UN

United Nations

ha

hectare(s)

UNFCCC

Int$

international dollar(s)

United Nations Framework
Convention on Climate Change

USD

United States dollar(s)

IRW

industrial roundwood

VPA

voluntary partnership agreement

ITMO

internationally transferred mitigation
outcome

VSLA

village savings and loans association

kg

kilogram(s)
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1 – CAN FORESTS AND TREES PROVIDE
MEANS FOR RECOVERY AND INCLUSIVE,
RESILIENT AND SUSTAINABLE ECONOMIES?

Some 47 million ha of primary forests was lost
between 2000 and 2020.
 Planted forests cover 294 million ha (7 percent
of the global forest area), with the area
increasing by a rate of just under 1 percent per
year in 2015–2020, down from 1.4 percent per
year in 2010–2015. The area of other wooded
land fell by nearly 1 percent between 2000
and 2020, but the area of other land with tree
cover (comprising trees in urban settings, tree
orchards, palms and agroforestry landscapes)
increased by more than one-third between
1990 and 2020. There is at least 45 million ha of
agroforestry land, with an increasing trend.
 Forests provide habitat for 80 percent of
amphibian species, 75 percent of bird species
and 68 percent of mammal species, and tropical
forests contain about 60 percent of all vascular
plant species. More than 700 million ha of forest
(18 percent of the total forest area) is in legally
established protected areas. Nevertheless,
forest biodiversity remains under threat from
deforestation and forest degradation.
 Climate change is a major risk factor for forest
health. For example, there are indications that
the incidence and severity of forest fires and
pests are increasing.

Humanity is facing multiple global threats.
 These include a pandemic and related economic
hardship, food insecurity, poverty, climate
change, conflicts, land and water degradation,
and biodiversity loss.

The world needs solutions at scale that are cost-effective
and equitable and can be implemented rapidly, and
forests and trees have clear potential.
 Societies could make better use of forests and
trees to simultaneously conserve nature, better
provide for human well-being, and generate
income, particularly for rural people.

Three forest-based pathways warrant close examination
as means for tackling local to global challenges.
 These are:
1. halting deforestation and
maintaining forests;
2. restoring degraded lands and expanding
agroforestry; and
3. sustainably using forests and building green
value chains.
 This report outlines the roles and values
of forests and trees; examines the benefits
and costs of the pathways and ways of
integrating them into existing and emerging
policies; assesses the potential for additional
finance for the pathways; and explores how
best to enable and scale up adoption, where
appropriate, by decision-makers at the
national level and on the ground.

Forests are crucial for mitigating climate change.
 Trees and forests are major means for
combating climate change. Forests contain
662 billion tonnes of carbon, which is more
than half the global carbon stock in soils and
vegetation. Despite a continued reduction in
area, forests absorbed more carbon than they
emitted in 2011–2020 due to reforestation,
improved forest management and other factors.
 Forests have a range of other impacts on
climate change, such as by affecting albedo and
atmospheric water vapour and emitting aerosols.
Deforestation in the Amazon and African tropics
could have major regional impacts on rainfall
and therefore on rainfed agriculture. The local
to regional impacts of forests on climatic
conditions can be important; for example, trees
in urban areas reduce land surface temperatures
in Central Europe in summer and during heat
extremes by as much as 12 °C.

2 – FORESTS AND TREES PROVIDE VITAL
GOODS AND ECOSYSTEM SERVICES BUT ARE
UNDERVALUED IN ECONOMIC SYSTEMS
Forests are resources of global significance.
 They cover 31 percent of the Earth’s land
surface (4.06 billion ha) but the area is
shrinking, with 420 million ha of forest lost
through deforestation between 1990 and 2020.
The rate of deforestation is declining but
was still 10 million ha per year in 2015–2020.
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Societies benefit from and are highly dependent on
forests.

 There is likely a strong relationship between
forest proximity and extreme poverty, given
that 80 percent of the extreme poor live in
rural areas. Evidence is well established that
forests and other tree-based systems support
poor people to improve their well-being and
mitigate risks, but their role in helping people
move permanently out of poverty is less well
documented.
 About three-quarters (73 percent) of
forests globally were owned publicly in
2015 and 22 percent were owned privately.
There has been a slow increasing trend in the
proportion of management rights to publicly
owned forest held privately, from 2 percent
in 1990 to 13 percent in 2015. Local, tribal
and indigenous communities are legally
recognized as owning at least 447 million ha
of forest (as of 2017).

 It is estimated that more than half of world
gross domestic product (USD 84.4 trillion in
2020) depends moderately (USD 31 trillion per
year) or highly (USD 13 trillion per year) on
ecosystem services, including those provided
by forests.
 The wealth represented by certain forest
ecosystem services (recreation and hunting,
habitat, the provision of non-timber forest
products, and water services) is estimated at
USD 7.5 trillion, which is 21 percent of the total
wealth in land assets and about 9 percent of
world gross domestic product. The absence of
natural asset stock in national wealth accounting
risks policy errors, with a decline in natural
assets likely to affect other assets in the longer
term. Efforts are underway to improve estimates
of the value of nature, including forests.
 About 33 million people – 1 percent of global
employment – are estimated to work directly
in the formal and informal forest sector.
The sector contributed (directly, indirectly and
induced) more than USD 1.52 trillion to world
gross domestic product in 2015.
 One-third of the global population (about
2.6 billion people) relies on wood and other
traditional fuels for household cooking.
Traditional woodfuel, however, is a significant
contributor to household air pollution, which
is responsible for 1.63 million–3.12 million
premature deaths per year.
 One study estimates that 3.5 billion–5.76 billion
people use non-timber forest products for own
use or to support livelihoods. Wild-harvested
forest foods add to the food security and
nutrition of forest-adjacent people, especially in
remote areas in the tropics and subtropics.

The COVID-19 pandemic had a significant impact on
forest value chains and trade in early 2020. Most sectors
rebounded quickly, but the risk of future pandemics
remains.
 For example, the production of graphic
papers such as newsprint dropped by more
than 11 percent in 2020 (exacerbating an
ongoing trend) but grew for certain other
papers, such as those used for packaging.
The pandemic may have longer-term impacts
on woodfuel, having pushed an estimated
124 million more people into extreme poverty.
There is evidence of increased woodfuel use
in some countries during the pandemic, and
projections suggest that more than 1 billion
people in sub-Saharan Africa will still be
reliant on polluting fuels such as charcoal
and fuelwood by 2025.
 There is a potential longer-term nexus between
forests and disease. More than 30 percent
of new diseases reported since 1960 are
attributed to land-use change, including
deforestation, and 15 percent of 250 emerging
infectious diseases have been linked to forests.
Deforestation, particularly in the tropics, has
been associated with an increase in infectious
diseases such as dengue fever and malaria.

Many forest-proximate people obtain insufficient
benefits from forests.
 An estimated 4.17 billion people – 95 percent
of all people outside urban areas – live
within 5 km of a forest, and 3.27 billion live
within 1 km. In many tropical countries,
forest-adjacent people earn about one-quarter
of their income from forests.
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3 – THREE INTERRELATED FOREST
PATHWAYS COULD CONTRIBUTE TO GREEN
RECOVERY AND A TRANSITION TO
SUSTAINABLE ECONOMIES

Taking advantage of REDD+ frameworks
could facilitate the implementation and
financing of these actions.
 Evidence suggests that halting deforestation
would generate multiple other local and global
benefits – such as biodiversity conservation,
disaster reduction, the protection of soils and
water and the maintenance of pollination
services – that far exceed the cost of halting
deforestation. It would also increase the
adaptive capacity and resilience of people
and ecosystems.

3.1 Halting deforestation and maintaining forest
ecosystem services would benefit climate,
biodiversity, health and long-term food security
Halting deforestation is potentially one of the most
cost-effective actions for mitigating climate change if
efforts ramp up.
 All pathways developed by the
Intergovernmental Panel on Climate
Change consistent with limiting the mean
temperature rise to less than 1.5 ºC require
that human activities become carbon-neutral
by 2050. In addition to rapid decarbonization
across economies, significant mitigation
will be needed from land-based options.
Halting deforestation would both avoid the
direct emissions from lost biomass and enable
the maintenance of the carbon-absorbing
capacity of forests.
 Globally, ecosystems at risk of deforestation
or degradation contain at least 260 Gt of
irrecoverable or difficult-to-recover carbon,
particularly in peatlands, mangroves,
old-growth forests and marshes.
Unless additional action is taken, an
estimated 289 million ha of forests would
be deforested between 2016 and 2050 in the
tropics alone, resulting in the emission of
169 GtCO2e.
 The latest data confirm that agricultural
expansion is driving almost 90 percent
of global deforestation. This land-use
change responds to multiple underlying
drivers, including poverty and
unsustainable production practices and
consumption patterns.
 Recent estimates suggest that halting
deforestation could cost-effectively avoid
emitting 3.6 +/- 2 GtCO2e per year between
2020 and 2050, equivalent to 14 percent of the
additional mitigation needed by 2030 to keep
planetary warming below 1.5 ºC, depending
on how quickly efforts are ramped up.

More efficient, productive and sustainable agrifood
systems are key for meeting future needs for food while
reducing demand for agricultural land, maintaining
forests and securing the multiple benefits that forests
provide to farming systems.
 An important source of future competition
for land stems from the projected growth in
global population to 9.7 billion people by 2050.
Taking dietary changes and other factors into
account, this could mean an increase in food
demand of 35–56 percent by mid-century.
 Certain trade practices involving agricultural
and forest products could drive deforestation.
Although forest area has expanded in several
countries worldwide, the deforestation
embodied in some of their imports has
increased.
 Sustainably increasing productivity could
reduce pressure on forestlands caused by
heightened food demand. The effectiveness
of this approach may vary, however,
depending on the nature of the intensification.
Synergies and trade-offs need to be addressed.

The cost of global strategies to prevent pandemics based
on reducing the illegal wildlife trade, avoiding land-use
change and increasing surveillance is estimated at
USD 22 billion–31 billion.
 The cost could be lower (USD 17.7 billion–
26.9 billion) if the benefits of reduced
deforestation for carbon sequestration are
considered. This is a small fraction of the
cost caused by a pandemic.
 One Health is an integrated approach
recognizing that the health of people
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 Of the 2.2 billion ha of degraded land identified
as potentially (biophysically) available for
restoration worldwide, 1.5 billion ha may be
best suited for mosaic restoration combining
forests and trees with agriculture. A further
1 billion ha of croplands on previous
forestlands affected by land-use change would
benefit from strategic additions of trees to
increase agricultural productivity and the
provision of ecosystem services.

cost-effectively take 0.9–1.5 GtCO2e per year
out of the atmosphere between 2020 and 2050.
 An assessment in 42 African countries showed
that the benefit of land restoration and
conservation for agricultural productivity is
3–26 times greater than the cost of inaction.
The restoration of 4 million ha of degraded
land in the Sahara and the Sahel created more
than 335 000 jobs.
 Restoring degraded ecosystems can enhance the
provision of ecosystem services. For example,
one meta-analysis found that restoration
increased the provision of biodiversity and
ecosystem services by an average of 44 percent
and 25 percent, respectively, relative to levels in
degraded systems.
 Greenhouse-gas emissions from peatlands
after they are drained or when they burn are
estimated to constitute about 5 percent of
the global CO2 emissions caused by human
activities. The economic benefit of peatland
restoration is likely to be considerably higher
than the cost.
 Fire contributes more than 5 percent
of greenhouse-gas emissions from
agriculture, forestry and other land use.
Integrated fire prevention and suppression as
part of landscape management measures are
several orders of magnitude less costly than
fire-fighting and post-fire restoration.
 Agroforestry systems tend to be more resilient
than conventional agriculture to environmental
shocks and the effects of climate change.
Depending on the system and local conditions,
agroforestry can achieve 50–80 percent of the
biodiversity of natural forests; increase food
security and nutrition by serving as a safety
net; and increase crop productivity.

Restoration involving trees can provide large
environmental and economic benefits.

The scaling up of restoration and agroforestry is hindered
by the longer time required to obtain profitable returns.

 According to one estimate, the restoration of
350 million ha of deforested and degraded
land by 2030 could deliver a net benefit of
USD 0.7–9 trillion and USD 7–30 for every
USD 1 invested. Another study estimated
that the restoration of degraded land
through afforestation and reforestation could

 There is evidence that well-planned and
-executed investments in restoration will have
net economic benefits. One analysis showed
that, even in a worst-case scenario, investing
in restoration would return a financial profit
in six of nine ecosystem types assessed.
Nevertheless, more data are needed to fully

is closely connected to the health of
animals and the environment. The greater
involvement of the forest and wildlife sectors
in One Health efforts, and responsible
land-use planning, are needed to address
some of the underlying drivers of disease
emergence.

Multistakeholder engagement is crucial for progress in
halting deforestation.
 Various policy responses are addressing
the pathway of halting deforestation and
maintaining forests. These include decoupling
agricultural commodities from deforestation,
REDD+, integrated landscape approaches, and
strengthening governance and legality.
 Joint public and private initiatives can deliver
efficient solutions, and enhanced combinations
of landscape approaches with supply-chain
governance hold promise as responses to
sustainable land-use challenges.

3.2 Forest and landscape restoration and
agroforestry help diversify livelihoods and
landscapes and increase land productivity
Large areas of degraded land would benefit from
restoration involving trees.

| xvi |

used in construction to substitute non-wood
products, there is an average emission
reduction of approximately 0.9 kg of carbon.
 There would be other benefits, too, such
as the creation of green jobs – it has been
estimated, for example, that wood production
and primary processing to meet expected
demand for housing in Africa by 2050 would
contribute up to USD 83 billion to economies
and create 25 million jobs. But unlocking
this potential requires investment to develop
sufficient capacity.
 Sustainably meeting rising demand will entail
an increase in supply through restoration,
reforestation and afforestation on degraded
lands. It will also require increasing the
lifespan of wood products, reducing waste
through more efficient processing and the
cascading use of forest products, changing
consumption patterns, and facilitating
a transition to more circular economies.
Achieving the maximum technical recycling
potential of waste wood and paper would
increase the wood-use efficiency ratio in the
European wood sector by 31 percent, leading
to a concomitant reduction in greenhouse-gas
emissions of 52 percent.
 Forest-based bioenergy needs to become more
efficient, cleaner and greener – for example, an
estimated one-third of woodfuel extraction in
the tropics is unsustainable. The gap between
demand and sustainable supply can be bridged
by the restoration of degraded forests, a move
away from the inefficient use of woodfuel
for cooking, the environmentally appropriate
establishment of tree plantations, improving
the use of residues from wood harvesting and
processing, and the recovery of post-consumer
wood through its cascading use within a more
circular economy.

assess the costs and benefits of restoration
policies and action.
 Although numerous studies have demonstrated
the higher productivity of agroforestry
systems, many farmers perceive them as
less productive and thus financially risky.
On average, agroforestry sees profitable returns
after 3–8 years; for annual cropping systems,
this period is normally 1–2 years. The greater
uptake of agroforestry requires incentives and
strategic investments to achieve restoration and
improved production objectives.

3.3 Increasing sustainable forest use, and
building green value chains, would help meet
future demand for materials and support
sustainable economies
The world will need more renewable materials.
 The annual global consumption of all
natural resources combined is expected to
more than double from 92 billion tonnes
in 2017 to 190 billion tonnes in 2060 due to
increases in population size and affluence.
Twenty-five percent of total material demand
today is met by biomass and the remainder
by non-renewable resources. Annual biomass
extraction increased from 9 billion tonnes in
1970 to 24 billion tonnes in 2017 and is expected
to reach 44 billion tonnes by 2060.
 World production of roundwood (at 3.91 billion
m 3 in 2020) has increased by 12 percent in the
last two decades. Demand for forest-based
biomass is expected to rise further, driven
mainly by construction (with demand in that
sector expected to almost triple by 2030) and
packaging (with demand expected to double by
2030).

An increase in forest area and sustainable forest
management can support a green recovery and a
transition to carbon-neutral economies.

There is potential to mobilize forest-based industries to
scale up innovative green value chains.

 Wood products are associated with lower
greenhouse-gas emissions over their entire
life cycles compared with products made
from non-renewable or emissions-intensive
materials. A review of the literature suggests
that for every 1 kg of carbon in wood products

 The non-food biobased industries are estimated
to grow by 3.3 percent per year to 2030, with
the projected output valued at USD 5 trillion.
A diverse range of emerging forest-based
bioproducts has the potential to tap into this
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All sources of funding – domestic government, private,
and official development assistance – will need to be
tapped, and new approaches are emerging.

growth, including biochemicals, bioplastics
and textiles. There are potential environmental
benefits: for example, every 1 kg of carbon of
manufactured cellulosic (wood-based) textiles
replacing a non-wood textile could avoid
carbon emissions of up to 2.8 kg of carbon.

 There are at least five high-potential areas
for scaling up implementation of the forest
pathways – (1) greening public domestic
finance; (2) making climate finance work for
forest-based approaches; (3) greening financial
markets with regulatory and supervisory
tools, with the clear positioning of forest-based
approaches; (4) developing pipelines of
investment-grade projects; and (5) supporting
investment in value-added wood processing in
countries of origin.
 Domestic public expenditure on forestry far
exceeds official development assistance and
(tracked) private finance flows, even in some
low-income countries. In 13 sub-Saharan
African countries, national governments
spend 3.5 times more on forestry than the
amount received for this purpose as official
development assistance. Ecological fiscal
transfers, implemented in only a few countries
to date, amount to 20 times the global official
development assistance for forestry.
 Investment in forest conservation and
restoration appears to be ramping up,
including by companies. Many investment
instruments with high feasibility in
emerging markets are relevant to the forest
sector. Blended finance models could help
de-risk private sector investments that have
significant public value but insufficiently
attractive risk–return profiles. Green bonds
are developing but, to date, only 3 percent are
oriented towards nature-based approaches.
 Many countries recognize the mitigation
potential of forests in their recent nationally
determined contributions. Many also recognize
the role of trees in climate-change adaptation,
and there is further potential for countries to
integrate forests and trees into their national
adaptation plans. A significant number of
country targets are conditional on international
climate finance, however, highlighting the need
for continued support for forest countries.
 Carbon markets are expected to continue
growing, driven by carbon-neutrality

4 – VIABLE OPTIONS EXIST FOR SCALING
UP INVESTMENT IN THE FOREST PATHWAYS
– WITH POTENTIALLY CONSIDERABLE
BENEFITS
Forest investment is well below what is required.
 According to one estimate, total financing
for the forest pathways needs to increase
threefold by 2030 and fourfold by 2050 for
the world to meet climate, biodiversity and
land degradation neutrality targets, with
the estimated required finance for forest
establishment and management alone
amounting to USD 203 billion per year by 2050.
 Private sector finance is an important
source of funding for forestry, especially the
restoration and sustainable-use pathways,
but is hard to quantify – it is estimated to
account for about 14 percent of current total
funding flows for nature-based solutions,
including forestry.
 One (2017) estimate suggests that the private
sector invests USD 1.5 billion–2 billion per year
in plantations and USD 6.5 billion in wood
processing in Africa, Asia and Latin America.
Investments in value-adding processing
facilities can be considered investments in
green value chains if the raw materials are
sourced sustainably.
 Few COVID-19 pandemic recovery plans have
strong components for mobilizing finance for
the forest pathways. As of May 2021, green
measures accounted for just 2.6 percent of
total fiscal spending (i.e. USD 420 billion of
USD 16 trillion) related to the pandemic in the
world’s 87 largest economies. Most recovery
programmes still need to be improved to
increase their positive impacts on green
sectors, including forestry.
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pledges and recent decisions under the Paris
Agreement on climate change. Results-based
payments for REDD+ are evolving to
deliver climate-change mitigation results
with environmental integrity and adequate
benefit-sharing; such payments, and the
potential sale of carbon offsets, could improve
the financial attractiveness of the three
forest pathways. Markets for carbon-neutral
and sustainable products require credible
monitoring, reporting and verification systems
– and these are improving. Climate finance can
be used to mobilize additional private sector
capital, reinforce domestic policy instruments
and support result-based payments.
 Recent developments in financing could
support the forest pathways, with national
forest financing strategies helping to direct
public investment. For example, about 40 new
conservation trust funds have been established
since 2010, joining 68 previously formed such
funds. Many national climate funds offer
windows that can support the forest sector.

countries. Nevertheless, new approaches are
helping mobilize investment for smallholders,
including to reduce perceived risks for
investors. Benefit-sharing mechanisms for
REDD+ are evolving, but full implementation
is limited despite broad interest and readiness
efforts in many developing countries.
 More support is needed to develop pipelines
of investment-grade projects and programmes
to tap into emerging financing opportunities.
Options include investment facilities that help
small and medium-sized enterprises and others
operating in forest value chains to aggregate
production, add value and prepare quality
projects; and developing and deploying tools
that can help inform investment decisions.

5 – SMALLHOLDERS, LOCAL COMMUNITIES
AND INDIGENOUS PEOPLES ARE CRUCIAL
FOR SCALING UP IMPLEMENTATION OF THE
FOREST PATHWAYS
The involvement of smallholders, local communities and
Indigenous Peoples in the forest pathways is essential.

Redirecting socially and environmentally harmful
support, and improving the regulatory environment,
could release considerable funding for the forest
pathways.

 Family farmers account for 80 percent of world
food production, and those holding less than
2 ha of land account for 35 percent. In many
countries, up to 90 percent of forest enterprises
are small or medium-sized; such enterprises
generate more than half of forest-related
employment.
 Smallholders, local communities and
Indigenous Peoples own or manage at least
4.35 billion ha of forest and farmlands;
according to one study, smallholders produce
farm and forest products worth up to
USD 869 billion to USD 1.29 trillion per year.

 Scaling up investment will require the strategic
use of policy instruments to reorient incentives
and boost green markets and financing.
For example, repurposing agricultural
subsidies – currently almost USD 540 billion
per year – to include agroforestry and
forestry could help avoid the harmful impacts
embodied in 86 percent of such subsidies.
 Countries are adopting standards, regulations
and due-diligence requirements to divert
financial flows away from actions that
harm forests. This trend will likely expand
both geographically and in the range of
commodities covered.

Local actors can be highly effective – and cost-effective
– forest managers.
 There is evidence that, in general, smallholders
with secure tenure tend to make longer-term
investments in their lands and forests, compared
with those with no or short-term security.
 Studies show that 91 percent of all indigenous
and community lands are in good or
moderate ecological condition, pointing to
their potential for cost-effectively reducing

Getting finance to small-scale producers will be essential
for implementing the pathways.
 Less than 2 percent of global climate finance
is reaching small farmers, Indigenous
Peoples and local communities in developing
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sustainable production and value-adding,
and provide business and financial services
to members; (2) groups associated with social
movements, such as to advance legal reforms
to strengthen rights and remove regulatory
barriers; and (3) groups aimed at inclusively
addressing deforestation and forest degradation
as part of jurisdictional approaches.
 Existing financial programmes and policies to
support such organizations provide insights
into how this might be done elsewhere.

deforestation and improving forests.
For example, securing indigenous lands in
some countries in Latin America would cost
less than 1 percent of potential revenues from
carbon storage alone.

Customary forest rights are increasingly recognized in
statutory laws, although progress has not been uniform.
 The devolution of rights on public lands in
many countries has increased the ability
of smallholders, local communities and
Indigenous Peoples to sustainably harvest
high-value forest resources and derive income
from ecosystem services, REDD+ and carbon
credits. There was a global slowdown in tenure
recognition for Indigenous Peoples, local
communities and rural women between 2002
and 2017, however.
 Accelerating the formalization of customary
and collective rights is crucial for protecting
remaining forests and mobilizing resources
for recovery. Some governments are pursuing
policies to, for example, recognize customary
lands without the need for titling and simplify
land registration processes. A range of new
low-cost technologies can also help secure
community tenure through participatory
processes.
 For most smallholders, tree (and carbon)
rights are even more uncertain than land
rights. Although this is changing, most
countries that give farmers tree rights also
heavily regulate tree use and management
on private lands. Governments can promote
restoration and agroforestry by, for example,
offering secure, long-term rights to trees and
tree products in exchange for the adoption
of good management practices, such as
sustainable agroforestry.

Increasing capacity and co-producing knowledge with
smallholders, local communities and Indigenous Peoples
would help scale up the three forest pathways.
 Capacity development in forestry has declined
in many countries, but opportunities exist to
reverse this trend. A starting point would be to
reinvest in forestry and agroforestry extension
programmes, such as through farmer and
pastoralist field schools and learning-by-doing
initiatives in community-based forestry.
Identifying and capitalizing on diverse sources
of knowledge and new technologies can
facilitate innovative and inclusive solutions
grounded in local systems.
 Supportive policies could be put in place to
enable forestry capacity development based
on partnerships and engagement between
traditional knowledge-holders and service,
training and educational organizations.
A range of actions is available to ensure that
efforts are inclusive of women and men,
youth, Indigenous Peoples, the poor and the
vulnerable.
 Mobilizing and investing in digital technologies
and services can help accelerate change and
the uptake of the three forest pathways.
Increasing means exist for overcoming barriers
to digital engagement, but there are significant
limitations: about one-quarter of people in
least-developed countries lack access to mobile
broadband services and, in Africa, only about
6 percent of rural households have internet
access. Nevertheless, information from public
and private technical and extension services
is increasingly available online and as apps on
mobile devices, making them more inclusive.

Local producer organizations and other relevant
groups can help enable the three forest pathways
but require support.
 More than 8.5 million social cooperation groups
exist worldwide, and their influence in forestry
is growing. The three types are: (1) groups
such as community forest user groups formed
to protect user rights, enable and promote
| xx |

Increasing internet access in rural areas
could enable the rapid strengthening of local
organizations and their work in supporting
local green recovery and sustainable
development.

diversification offered by the forest pathways
could increase the economic resilience of
local actors. Another risk is that climate
change could threaten the viability of
restoration efforts, and adaptive management
will be important to mitigate this.

6 – THE FOREST PATHWAYS – A MEANS FOR
GREEN RECOVERY AND RESILIENT
ECONOMIES?

Next steps could involve four possible actions:
1. directing funding for recovery towards
long-term policies aimed at creating
sustainable economies and green jobs and
further mobilizing private sector investment;
2. empowering and incentivizing local actors to
take a leading role in the forest pathways;
3. engaging in policy dialogue on sustainable
forest use as a means for simultaneously
achieving economic and environmental
goals; and
4. maximizing synergies among the three
forest pathways and between agricultural,
forestry, environmental and other policies and
minimizing trade-offs.

Most countries have taken steps along the forest
pathways, although few appear to have coherent policies
to promote all three and enhance their complementarity.
 There is clear international momentum for
the pathways, and the time is right for bold
strategies to scale up the pathways in ways that
are mutually reinforcing and build resilience.

The three forest pathways carry economic, social,
political and environmental risks.
 For example, there is a risk that investors,
including smallholders, will miss investing
in more profitable ventures; conversely, the
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CHAPTER 1
CAN FORESTS AND TREES
PROVIDE MEANS FOR
RECOVERY AND INCLUSIVE,
RESILIENT AND
SUSTAINABLE ECONOMIES?
HEADLINES
è Humanity is facing multiple global threats.
These include a health pandemic and related
economic hardships, food insecurity, poverty, climate
change, conflicts, land and water degradation, and
biodiversity loss.

socially acceptable ways to address the twin
threats of climate change and biodiversity loss.
Moreover, the global population is projected
to increase from 7.7 billion people in 2019 to
9.7 billion people in 2050, and the annual global
consumption of natural resources such as
biomass, fossil fuels, metals and minerals could
more than double by 2060 – raising the prospect
of further environmental damage caused
by increased production, consumption and
waste generation.

è The world needs solutions at scale that are
cost-effective and equitable and can be implemented
rapidly, and forests and trees have clear potential.
Societies could make better use of forests and trees to
simultaneously conserve biodiversity, better provide for
human well-being, and generate income, particularly for
rural people.

The confluence of planetary-scale crises poses a
serious threat. It has sharply raised awareness
of critical weaknesses and risks in societal
and economic systems, including humanity’s
relationship with and impacts on nature.
Forests have been hard-hit in recent decades
by clearance and unsustainable practices,
but they have also always been an important
resource for human well-being and wealth
creation. The world needs solutions at scale
that are cost-effective, inclusive and equitable
and can be implemented rapidly. The economic
impacts of the COVID-19 pandemic and the
need to respond in ways that support people
and their livelihoods bring into stark focus
the importance of balancing natural resource
protection and use. Forestry – which yields
a vast range of products and ecosystem
services useful both for local communities
and at a global scale – could play a key role
in accelerating a transformation towards
societies that simultaneously conserve nature,
better provide for human well-being, and
generate income, particularly for rural people.
This is particularly pertinent at a time when
government deficits are rising and economies,
communities and families are struggling.

è Three forest-based pathways warrant close
examination as means for tackling local to global
challenges. These are (1) halting deforestation and
maintaining forests; (2) restoring degraded lands and
expanding agroforestry; and (3) sustainably using
forests and building green value chains.

The COVID-19 pandemic is a health crisis
accompanied by an economic crisis threatening
the lives, livelihoods, well-being and future
of people worldwide. Its effects on jobs and
incomes and consequences for health, hunger
and poverty are of a severity and scale unseen
for more than half a century. The pandemic
poses formidable challenges for policymakers
in governments and decision-makers in
businesses who are required to mitigate impacts
and keep societies, economies, communities
and businesses afloat, including through
fiscal stimuli to maintain jobs and income
without destroying long-term economic and
social stability and sustainability. At the same
time, world leaders and societies are being
challenged to find effective, cost-efficient and
|1|
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3. increasing sustainable forest use and building
green value chains to help meet future
demand for materials and ecosystem services
and support greener and circular economies,
particularly at the local level (“sustainably
using forests and building green value
chains” – also “sustainable use”).

It is 50 years since the first global conference
on the (human) environment in 1972 and
30 years since a common global perspective
was set at the UN Conference on Environment
and Development. It is also nearly seven years
since the UN General Assembly agreed on the
2030 Agenda for Sustainable Development and
its 17 Sustainable Development Goals (SDGs).
Over this period, it has become increasingly
clear that forests and trees have crucial roles
to play in sustainable development, achieving
the SDGs and keeping climate change within
manageable boundaries.

SOFO 2022 examines ways of integrating these
pathways into existing and emerging policy and
investment mechanisms, addresses the benefits
and costs of the pathways, assesses the potential
for additional finance for the pathways, and
explores how best to enable adoption, where
appropriate, by decision-makers on the ground.

This edition of The State of the World’s Forests
(SOFO 2022) presents three pathways that,
especially if pursued simultaneously, could
help address the crises facing the planet while
also generating sustainable economic benefits.
The pathways are:

Chapter 2 of SOFO 2022 reviews data on forests
and trees as assets that provide societies with
multiple benefits. It looks at who owns and
manages these assets and how their benefits
flow in practice, especially to local people; it also
considers the impacts of the COVID-19 pandemic
on forests and forest-dependent people. Chapter 3
scrutinizes the costs and potential benefits of
the three mutually reinforcing forest pathways.
Chapter 4 explores mechanisms for scaling up
investment in the sector to the level needed to fuel
this transformation. Chapter 5 examines the status
of smallholders, local communities and Indigenous
Peoples as forest and tree managers and innovators
and the policy changes needed to help them drive
transformation in the forest sector, including
by supporting social cooperation organizations,
women and youth. Chapter 6 outlines some initial
next steps that policymakers could take in further
exploring the potential of the three pathways. n

1. halting deforestation and forest degradation
as a crucial element for reversing the drivers
of climate change, biodiversity loss, land
degradation, desertification and threats
to human health (“halting deforestation
and maintaining forests” – also “halting
deforestation”);
2. restoring degraded forests and landscapes and
putting more trees into agricultural settings
as cost-effective means for improving natural
assets and generating economic, social and
environmental benefits (“restoring degraded
lands and expanding agroforestry” – also
“restoration”); and
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CHAPTER 2
FORESTS AND TREES
PROVIDE VITAL GOODS AND
ECOSYSTEM SERVICES BUT
ARE UNDERVALUED IN
ECONOMIC SYSTEMS
HEADLINES

and sustainably managed. This chapter presents
the most recent data on the status of, trends in,
and value of global forest and tree resources as a
baseline for designing cost-effective options and
wide-impact pathways towards a healthy planet
and sustainable and resilient societies.

è Forests are resources of global significance.
They cover nearly one-third of the Earth’s land surface
and contain the majority of terrestrial biodiversity.
The forest area continues to shrink, however, despite
efforts to halt deforestation and restore degraded lands.

2.1

è Forests are crucial for mitigating climate change.
They contain 662 billion tonnes of carbon, which is more
than half the global carbon stock in soils and vegetation.

DEFORESTATION AND
FOREST DEGRADATION
PERSIST

è Societies benefit from and are highly dependent on
forests. More than half of world gross domestic product
is estimated to depend significantly on ecosystem
services. The forest sector contributes more than
USD 1.52 trillion to world gross domestic product and
employs 33 million people.

Forests cover nearly one-third of the
Earth’s land surface but the area is
shrinking despite efforts to halt
deforestation and restore degraded lands

è Many forest-proximate people obtain insufficient
benefits from forests. Seventy-five percent of all
rural people live within 1 km of forest, but many
have few rights to forests, with states owning
nearly three-quarters (73 percent) of all forests.
Eighty percent of the extreme poor live in rural areas.

Forests occur in the four major climatic domains
(boreal, temperate, subtropical and tropical)
(Figure 1). In total, they cover 4.06 billion ha
(31 percent of the world’s land surface), but this
area is decreasing, particularly in the tropics.
The FAO Global Forest Resources Assessment
(FRA) 2020 estimated that 420 million ha of
forest was deforested (converted to other land
uses) between 1990 and 2020; although the
rate declined over the period, deforestation
was still estimated at 10 million ha per year
in 2015–2020 (approximately 0.25 percent
per year) (Box 1 discusses the definition of
deforestation; Chapter 3.1 examines its drivers).1
This deforestation was not fully matched by
afforestation and natural forest expansion,
estimated at about 5 million ha per year over the
same period.

è The COVID-19 pandemic had a significant impact
on forest value chains and trade in early 2020.
Most sectors rebounded quickly, but the risk of future
pandemics remains. Forestry is well placed to play an
important role in green recovery.
The world is at risk of large-scale and potentially
irreversible environmental changes, with major
threats related to climate, biodiversity, natural
resources and human well-being. As the window
for action narrows, and as population growth
and aspirations place new demands on physical
resources, it seems clear that natural ecosystems
are vital assets that must be restored, maintained
|5|
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FIGURE 1 THE GLOBAL DISTRIBUTION OF FORESTS, BY CLIMATIC DOMAIN, 2020
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SOURCE: FAO. 2020. Global Forest Resources Assessment 2020 – Main report. Rome. https://doi.org/10.4060/ca9825en

or no deforestation between 1990 and 2020;
despite an overall reduction in deforestation,
however, Brazil has experienced substantial
forest loss since 1990, including of primary
forests. Naturally regenerating forests (i.e.
forests predominantly composed of trees
established through natural regeneration,
including primary forests) account for 93 percent
of the world’s forest area.1

There are significant regional differences in
the patterns of forest-area change: the highest
net losses in 2010–2020 were in South America
and Africa, while Europe and parts of Asia
experienced net gains. The rate of net forest
loss decreased in South America in 2010–2020
compared with the previous decade.1

Primary forests. Approximately one-third
(34 percent) of the world’s forests are primary
(that is, consisting of native tree species and
having no clearly visible indications of human
activities and no significant disturbances
in ecological processes). Primary forests
have decreased by an estimated 47 million
ha globally since 2000, with the rate of loss
more than halving in 2010–2020 compared
with the previous decade. Combined, three
countries – Brazil, Canada and the Russian
Federation – host more than half (61 percent)
of the world’s primary forests. Canada and
the Russian Federation reported very low

Planted forests. Seven percent (294 million ha)
of the forest area worldwide was composed
of planted forests in 2020. Globally, the rate
of increase in planted-forest area declined
from 1.4 percent per year in 2010–2015 to just
less than 1 percent per year in 2015–2020.
South America had the highest rate of
increase in 2010–2015; although the rate
declined in 2015–2020, the region still had the
highest rate of increase in relative terms in
that period, followed by North and Central
America.1
|6|
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BOX 1 DEFINING AND MEASURING DEFORESTATION
According to the definition used in FAO’s Global
Forest Resources Assessment (FRA), deforestation
is “the conversion of forest to other land use
independently of whether human-induced or
not”.2 That is, deforestation is essentially referring
to a change in land use, not in tree cover.
Defining deforestation thus implies a definition of
forest, which, in the FRA, combines physical criteria
(minimum thresholds of 10 percent canopy cover,
0.5 ha in area and 5 m in height) and a notion of
the predominant land use, excluding tree-covered
areas where the predominant use is agriculture or
urban; hence, the definition excludes plantations of
agricultural tree crops (such as oil-palm plantations
and orchards) as well as urban parks but includes

various types of planted forests (including rubber
plantations).3 Nevertheless, many technical and
scientific studies do not use FAO’s definition but
rather equate deforestation with tree-cover loss
without taking land-use criteria into account.
This approximation is used in remote-sensing-based
methodologies for two reasons – it considers all tree
cover (including tree-covered areas not meeting
FAO’s forest definition); and it counts instances of
non-permanent tree-cover loss (e.g. the clearfelling
of a natural or planted forest that will later regrow,
and the temporary consequences of a forest fire) as
deforestation. When interpreting deforestation figures
in different studies, therefore, users should be aware
of the impacts of the definitions and tools used.

Plantation forests (an intensively managed
subcategory of planted forests) covered about
131 million ha in 2020, which was 3 percent of the
global forest area and 45 percent of the total area
of planted forests. Asia accounted for more than
half this plantation-forest area. Plantation forests
in North and Central America are composed
mostly of native species, and those in South
America consist almost entirely of introduced
species.1

tree-canopy cover in the range of 5–10 percent;
thus, they lack reliable data on it. 4 Recent
estimates based on FAO’s latest remote sensing
survey suggest that the global area of other
wooded land may be significantly higher than
reported to FRA 2020. 5

Other land with tree cover. Other land with
tree cover has four subcategories: 1) trees in
urban settings; 2) tree orchards; 3) palms;
and 4) agroforestry (Figure 2). The area of
palms more than doubled between 1990
and 2020, from 4.2 million ha to 9.3 million
ha, based on the 83 countries that reported.
Seventy-one countries and territories worldwide
reported a total area of 45.4 million ha of
agroforestry in 2020, mostly in Asia (31.2 million
ha) and Africa (12.8 million ha) (there was also
an estimated 1.28 million ha of agroforestry in
North and Central America). In the 54 countries
and territories that reported trend data on
agroforestry, the area of land subject to this use
increased by 4.21 million ha between 1990 and
2020, to 43.3 million ha. Most of the increase
was in Asia and Africa.6 Note, however, that
estimates based on FAO’s latest remote sensing
survey suggest that the global area of other land
with tree cover may be significantly higher than
reported to FRA 2020.

Other wooded land. Worldwide, the area of other
wooded land was estimated at 977 million ha
in 2020, which was 7 percent of the total land
area (and about one-quarter the area of the
global forest area). Africa had the largest area of
this category (446 million ha), followed by Asia
(191 million ha), South America (147 million ha),
Europe (100 million ha), North and Central
America (90.5 million ha) and Oceania
(2.47 million ha; note, however, that Australia
did not report on its area of other wooded land
for FRA 2020).
The area of other wooded land decreased by
nearly 1 percent (about 9 million ha) between
2000 and 2020. Many countries face challenges
in monitoring change in this land-use category,
largely associated with difficulties in measuring
|7|
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FIGURE 2 GLOBAL AREA OF OTHER LAND WITH TREE COVER, 1990–2020
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SOURCE: FAO. 2020. Global Forest Resources Assessment 2020 – Main report. Rome. https://doi.org/10.4060/ca9825en

Forest degradation is difficult to quantify
but is likely increasing

In many countries with low forest cover, trees
outside forests constitute the main source of wood
products and also non-wood forest products
(NWFPs), even though the trees may be scattered.

Human activities, severe climatic events,
fire, pests, diseases and other environmental
disturbances may degrade forests and thereby
reduce the provision of forest goods and
services, biodiversity values, productivity and
health. Forest degradation may also negatively
affect other land uses (e.g. by causing a loss
of downstream water quality and affecting
groundwater recharge) and cause the emission of
greenhouse gases (GHGs). Despite its importance,
a widely applied definition of forest degradation
is unavailable, and data are scarce. For FRA 2020,
58 countries representing 38 percent of the global
forest area reported that they monitored the
area of degraded forest, but they used varying
definitions of degraded forest and few applied
quantitative criteria.1

Biodiversity. Forests harbour most of Earth’s
terrestrial biodiversity and its three components –
ecosystem, species and genetic diversity. Trees are
the foundations of forest ecosystems, and many of
the world’s 60 000 tree species7 are also important
components of woodlands and agricultural
landscapes. Forests provide habitats for about
80 percent of amphibian species, 75 percent of
bird species and 68 percent of mammal species. 8
About 60 percent of all vascular plants occur in
tropical forests.9 The genetic diversity of trees
is being threatened and eroded by the loss of
tree populations, unsustainable harvesting,
overgrazing, climate change, fire and invasive
species.10 Projected declines in the diversity
and abundance of many major pollinators pose
a threat to food security, human health and
the cultural fabric and livelihoods of millions
of people, especially rural and indigenous
communities.11

Human-induced land degradation and
desertification, water scarcity and climate
change are increasing the levels of risk for
agricultural production and ecosystem services.
Converging evidence indicates that, as agriculture
|8|
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Forests accumulated more carbon than
they emitted in the last decade

intensifies, so too does the extent and severity of
land degradation in terms of soil erosion, nutrient
depletion and salinization.12 Human-induced
degradation affects 34 percent of agricultural
land: one-fifth of human-induced degraded land
is in sub-Saharan Africa, followed by Southern
America at 17 percent; Northern America and
South Asia contribute 11 percent to global
degradation; and, in relative terms, South Asia
is the most-affected region, with 41 percent of its
area suffering from human-induced degradation.13

Forests play an important role in the global
carbon cycle, functioning both as a source
of GHG emissions (through deforestation
and degradation) and a sink (through carbon
capture via photosynthesis and storage in
biomass and soils). Forest carbon stock is
the carbon contained in forests in four pools
– living biomass, dead wood, litter and soil
organic matter. Forests sequester carbon from
the atmosphere during photosynthesis but
can also release stored carbon, such as in
the case of deforestation, fire and tree decay.
Forest carbon stock, and changes in this, are
important indicators of the role of forests in
the global carbon cycle and of the quality of
forest management.

Climate change and human influence affect the
dynamics of forest ecosystems and their resilience
to invasive species and diseases – with potentially
very large ecological and economic impacts.
For example, estimates show that southern pine
beetle-induced timber mortality in the southern
United States of America caused losses to timber
producers of about USD 1.2 billion between
1982 and 2010 (i.e. USD 43 million per year, on
average).14 The average annual damage caused
by bark beetles in forests in parts of Europe (i.e.
Belgium, Denmark, France, Germany, Luxemburg
and the Netherlands) is projected to be almost six
times higher in 2021–2030 than it was between
1971 and 2010.15

The total carbon stock in forests was estimated
at 662 Gt in 2020, at an average of 163 t per ha.19
About 45 percent of the forest carbon stock in
2020 was in living biomass, 45 percent was in
soil organic matter and 10 percent was in dead
wood and litter. 20 The global forest carbon stock
decreased between 1990 and 2020 but forest
carbon stock per ha increased, likely partly due to
improved forest management. 21

About one-third of global forest loss is
fire-related

Net emissions from land use, land-use change
and forestry were 4.1 GtCO2 per year, or about
10 percent of total anthropogenic CO2 emissions,
between 2011 and 2020. 22 The terrestrial sink
(mostly forests) has been significantly larger
than emissions from land-use change, 23
however, sequestering 11.4 GtCO2 per year,
which was as much as 29 percent of annual
anthropogenic CO2 emissions in 2011–2020. 24
Tropical and subtropical regions represent
78 percent of gross emissions and 54 percent of
gross removals. 25

Forest fires (90 percent of which are caused by
humans) can have wide-ranging negative impacts
on ecosystems and serious implications for the
achievement of many of the SDGs, including
those related to biodiversity, water, health, life
on land and climate. Fire affected approximately
98 million ha of forest globally in 2015 and
damaged about 4 percent of the tropical forest
area.16 Recent research shows that 29–37 percent
of global forest loss (measured as permanent
and non-permanent tree-cover loss) in 2003–2018
was fire-related.17 There are indications that the
incidence and severity of fire are increasing.
Australia, for example, suffered its worst fire
season in history in 2019–2020, with an estimated
10.2 million ha burnt, including 8.19 million
ha of native forest (the remainder comprising
agricultural croplands and grasslands, forest
plantations and other non-native forest,
peri-urban lands, and native grasslands, heath
and shrublands).18

Other impacts of forests on climate. Changes in forest
cover and characteristics also influence climate in
other ways. For example, they affect albedo (the
extent to which solar radiation and therefore heat
is reflected back to the atmosphere), the emission
of water vapour into the atmosphere (through
evapotranspiration), the height above the Earth’s
surface to which heat and water vapour are forced
upward (by the “roughness” of tree canopies),
|9|
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human population. Land-use change (comprising
deforestation, human settlement in primarily
wildlife habitat, the spread of crop and livestock
production, and urbanization) is a globally
significant driver of pandemics; it is estimated
to have caused the emergence of more than
30 percent of new diseases reported since 1960. 30

and the extent to which dust and smoke particles,
pollen and microbes enter the atmosphere as
aerosols (with their own effects on temperature).
Trees also emit other chemicals that affect climate,
such as biogenic volatile organic compounds.
The negative local and regional effects of forest
and tree loss on temperature and rainfall can be
substantial, especially in the tropics. Declines in
rainfall linked to deforestation in the southern
Brazilian Amazon could cause agricultural losses
(e.g. declines in soybean and livestock yields)
valued at more than USD 1 billion per year
between now and 2050; 26 recent modelling also
indicates that deforestation of remaining humid
rainforests in Africa would likely dramatically
affect rainfed agriculture across the continent,
particularly maize-based cropping systems north
of the equator. 27 The local to regional impacts of
forests on climate can be important for reducing
urban heat (primarily through transpiration,
shading and albedo); for example, trees in urban
settings have been shown to reduce land surface
temperatures in Central Europe in summer and
during heat extremes by as much as 12 °C. 28

Deforestation and forest fragmentation also bring
people and livestock into closer contact with
wildlife, increasing human–wildlife conflicts and
the risk of disease transmission between them.
Deforestation is an important factor in the spread
of vector-borne diseases (i.e. diseases, such as
malaria, that are transmitted by vector species
between susceptible species). 31 A recent study
found that 15 percent of about 250 analysed
EIDs were linked to forests, 32 several of which
(e.g. Ebola and human immunodeficiency virus
infection/acquired immunodeficiency syndrome)
are particularly harmful to human health and
economies. Deforestation, particularly in tropical
regions, has been associated with an increase in
infectious diseases such as dengue fever, malaria
and yellow fever. 33

Land-use change has caused the
emergence of more than 30 percent of
new diseases since 1960

Ebola virus disease, which was first identified
in humans in sub-Saharan Africa in 1976 and
reportedly killed over 11 000 people across
West Africa in an outbreak in 2014–2016, has
been associated with rapid forest clearance:
based on land-cover change and recent data
on outbreaks, researchers found that an Ebola
epidemic is more likely to occur in areas where
forest cover has been fragmented by deforestation,
typically within a time frame of two years after
deforestation has occurred. 34,35 n

Forest loss has negative direct and indirect
impacts on human health, although data are
limited (comparative datasets do not exist at
the global level) and the risks of emerging
infectious diseases (EIDs) associated with forest
ecosystems are poorly studied. Most research
tends to focus on a few specific diseases
(and known reservoirs or hosts) rather than
attempting to fully understand all relevant
host–pathogen–environment dynamics in an
ecosystem. Nevertheless, the majority (60 percent)
of EIDs are caused by pathogens that have a
non-human animal source (i.e. are zoonotic),
and nearly three-quarters (71.8 percent) of such
zoonotic EIDs originate in wildlife. 29 Landscape
change and biodiversity loss involve major
shifts in the ecology of pathogens and the
wildlife habitats or species they use as hosts
and reservoirs, thus altering disease patterns.
Moreover, such changes tend to put people
physically in closer contact with pathogens, and
the wildlife trade can bring pathogens into the
| 10 |
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73 percent were publicly owned and 27 percent
were under private ownership; in Western and
Central Asia, 99 percent were publicly owned
and 1 percent were privately owned; and, in
Central America, private ownership accounted
for 51 percent of the forest area. 40 The proportion
of management rights to publicly owned forest
held by public administrations decreased globally
from 96 percent in 1990 to 83 percent in 2015;
the proportion held by business entities and
institutions grew from 2 percent to 13 percent
over the same period and the proportion held
by local, tribal and indigenous communities
increased from 1 percent to 2 percent. 41 In 2015,
individuals accounted for 51 percent of the total
area of privately owned forest in countries and
territories reporting for FRA, local, tribal and
indigenous communities for 29 percent and
business entities and institutions for 20 percent. 42
Given the low coverage of the reporting, however,
these figures present only a partial picture.

NINETY-FIVE
PERCENT OF RURAL
PEOPLE GLOBALLY
LIVE WITHIN 5 KM
OF FOREST –
GOVERNMENTS
HOLD NEARLY
THREE-QUARTERS OF
FORESTS
According to a new study that combined data
on tree cover and human population density to
map the spatial relationship between people and
forests on a global scale, 95 percent of all people
outside urban areas – 4.17 billion people – lived
within 5 km of a forest in 2019 and 75 percent –
3.27 billion people – lived within 1 km. 36 There is
likely a high correlation between forest proximity
and extreme poverty, given that 80 percent of the
extreme poor live in rural areas. 37

According to a Rights and Resources Initiative
study (using a different methodology to FRA
2020) covering 58 countries (together representing
nearly 92 percent of forests globally), Indigenous
Peoples and local communities were legally
recognized as owning at least 447 million ha
(12 percent of the total forest area) in 2017; they
also held legally designated rights (not counted as
ownership) to more than 80 million ha (2 percent
of the global forest area). 43 There was a global
slowdown in tenure recognition for Indigenous
Peoples, local communities and rural women
between 2002 and 2017, according to the study.

The majority of people living near trees outside
forests on agricultural lands are in Africa and
Asia (Figure 3). For example, a large-scale study of
five countries in sub-Saharan Africa found that
one-third of rural smallholder households grow
trees, which contribute an estimated 17 percent of
total annual gross income to these households. 38

Tenure and property rights reforms are expected
to improve the well-being of those whose rights
are formally recognized by enabling more secure
access to resources, incentivizing long-term
investment in forest resources, and, ultimately,
alleviating poverty and inequality. 44,45,46 n

The livelihoods and well-being of people living
near forests and trees can depend to a large extent
on their rights to use these resources for their
own benefit. According to FRA 2020, 73 percent
of forests globally were owned publicly in 2015,
22 percent were under private ownership and
4 percent were categorized as unknown. 39 Public
ownership was predominant in all regions,
with differences among subregions: in Western
and Central Africa, for example, 93 percent of
forests were publicly owned and 2 percent were
under private ownership; in Northern Africa,
| 11 |
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FIGURE 3 DENSITY OF PEOPLE LIVING NEAR TREES ON AGRICULTURAL LAND, 2019
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pasturelands increased by 9 percent between
1995 and 2018 due to area expansion and an
increase in value per unit area. Many low-income
countries, particularly in sub-Saharan Africa,
experienced declines between 1995 and 2018 in
their wealth per capita in land assets.49

SOCIETIES GAIN HUGE
BENEFITS FROM
FOREST ECOSYSTEM
SERVICES – WHICH
ACCOUNT FOR MORE
THAN ONE-FIFTH OF
THE TOTAL WEALTH IN
LAND ASSETS

It is estimated that more than half of world
gross domestic product (GDP) (USD 84.4
trillion in 2020) depends moderately (USD 31
trillion per year) or highly (USD 13 trillion per
year) on ecosystem services – including but
not limited to those provided by forests. 50 In
addition, certain major sectors, such as travel
and tourism, real estate, and retail, have hidden
dependencies on ecosystem services through
their supply chains. 51

Attempts are underway to generate more
reliable and comparable estimates of the
economic value of nature

The estimated value of a subset of forest
ecosystem services was USD 7.5 trillion in
2018, but forest wealth per capita has
decreased in low- and middle-income
countries

Timber, woodfuel and various forest fruits, resins
and other non-wood products have markets of
local, national and international significance,
generating income, employment and production
values that are captured in national registries
and accounting systems. Despite recent efforts to
broaden the international classification of forest
products to encompass non-wood products, 52
however, reporting on these is still insufficient to
enable robust quantifications of forest production.
Accounting for the benefits to society provided
by forest ecosystem services is even more
challenging, given the general lack of markets for
them (and those that do exist, such as for water
and carbon, are at incipient stages).

The wealth represented by certain forest
ecosystem services (recreation and hunting,
habitat, non-timber forest products and water
services, excluding timber and carbon) is
estimated to have increased from USD 5 trillion
in 1995 to USD 7.5 trillion in 2018, which is
21 percent of the total wealth in land assets
(comprising cropland, pastureland, forest timber,
forest ecosystem services and protected areas). 47
Forest timber wealth per capita declined between
1995 and 2005 (Figure 4), with reductions in all
regions except Latin America and the Caribbean
and South Asia (Figure 5); this measure increased
between 2005 and 2018, however. Forest ecosystem
services wealth per capita increased by about
15 percent between 1995 and 2018, with increases
in all regions except sub-Saharan Africa. 48

The absence of natural asset stock such as forests
in national asset/wealth accounting risks serious
errors in policy decision-making, with a decline
in natural assets likely to affect other assets in
the longer term. It is unlikely that any national
economy will be able to maintain current levels
of wealth and well-being if climate change
and natural-asset destruction continue at the
current pace. Understanding the magnitude
and importance of natural assets is essential for
the design of policies and instruments aimed
at achieving sustainable development and for
identifying investment and income-generation
opportunities and risks.

In low- and middle-income countries, forest
wealth per capita (i.e. timber plus the three
indicated forest ecosystem services per capita)
decreased by 8 percent in 1995–2018 due to a
combination of population growth and the loss
of forest area. Also in low- and middle-income
countries, wealth per capita in croplands and
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FIGURE 4 FOREST ECOSYSTEM SERVICES WEALTH PER CAPITA, 1995–2018
1200

USD (CONSTANT 2018)

1000

800

600

400

200

0
1995

Timber

2000

2005

2010

2015

2018

Forest ecosystem services

NOTE: The forest ecosystem services shown include only recreation, non-timber forest products and water.
SOURCE: Authors' elaboration based on World Bank. 2021. The Changing Wealth of Nations 2021 – Managing assets for the future. Washington, DC.
https://doi.org/10.1596/978-1-4648-1590-4. License: Creative Commons Attribution CC BY 3.0 IGO

The adoption of the System of EnvironmentalEconomic Accounting (SEEA) Ecosystem
Accounting (EA) provides a means to increase
tracking of the national value of nature and
generate more reliable and comparable estimates.
The SEEA-EA is a necessary complement to the
System of National Accounts (Figure 6) – the latter
summarizes national economic transactions
and registers the relationship between the main
national macro-economic aggregates, leading to
the calculation of the most recognized economic
measurement of the national economies, GDP,
but it is limited to the accounting of products and
services with significant market transactions.
More concrete possibilities for trade, compensation
and payments for all ecosystem services will
likely emerge as countries advance in the use of
the SEEA-EA.

ecosystem services in nine forest ecosystem types
and mangroves (the latter defined in the SEEA
as a transition ecosystem), as per The Economics
of Ecosystems and Biodiversity and the SEEA
classifications, and to increase the representation
and geographic coverage of forest ecosystem
services. By collating data from existing
literature, the ESVD provides an overview of data
availability on the values of ecosystem services
from forest biomes. Comparing values across
biome types is possible, with the qualification that
information is incomplete and also more readily
available for some biomes than others.
The ESVD presents mean values for ecosystem
services by forest ecosystem type and indicates
the magnitude of values and the coverage of the
available data. There is considerable variation
in estimates of ecosystem services across
forest types, with very high values for some
ecosystem services. For example, mangroves
have high mean values for the provision of
food (by supporting adjacent fisheries) and the

FAO and the Foundation for Sustainable
Development recently updated the Ecosystem
Services Valuation Database (ESVD). 51 The aim
was to produce value estimates for all forest
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FIGURE 5 PERCENT CHANGE IN FOREST ECOSYSTEM SERVICES AND TIMBER WEALTH PER CAPITA,

BY REGION, 1995–2018
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NOTE: The forest ecosystem services shown include only recreation, non-timber forest products and water.
SOURCE: Based on World Bank. 2021. The Changing Wealth of Nations 2021 – Managing assets for the future. Washington, DC.
https://doi.org/10.1596/978-1-4648-1590-4. License: Creative Commons Attribution CC BY 3.0 IGO

moderation of extreme events (by mitigating
coastal flooding). Urban parks and forests have
high mean values for air-quality regulation
and recreation, with a total value of just over
Int$ 400 000 a per ha per year. 53 National parks
and protected areas generate considerable
economic opportunities, as shown by recent
growth in nature-based tourism (Box 2).

and more equitable planet. For example, based
on the information available, tropical forests
are equally valued for their provisioning and
regulating ecosystem services (at 47.3 percent
and 49.3 percent of the total value of ecosystem
services for these forests, respectively).
In contrast, temperate forests are equally
valued for their regulating and cultural values
(42.6 percent and 44 percent, respectively), and
high mountain forests are overwhelmingly
recognized for their regulating services, which
account for about 87 percent of their attributed
value. 54 n

The values presented in the ESVD show that
diverse combinations of forest ecosystem services
can support many strategies for a resilient
a International dollar (Int$) is a hypothetical unit of currency that has
the same purchasing power parity that the United States dollar had in
the United States of America at a given point in time. It is used mainly in
economics and financial statistics for various purposes, most notably to
determine and compare the purchasing power parity and GDP of various
countries and markets. Source: Anonymous. 2022. International dollar
[online]. Wikipedia [Cited 10 January 2022]. https://en.wikipedia.org/w/
index.php?title=International_dollar&oldid=1063679744
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FIGURE 6 THE RELATIONSHIP BETWEEN THE SYSTEM OF NATIONAL ACCOUNTS AND THE SYSTEM OF

ENVIRONMENTAL-ECONOMIC ACCOUNTING – ECOSYSTEM ACCOUNTING IN THE VALUING OF FOREST
ECOSYSTEM SERVICES
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SOURCE: FAO.

BOX 2 THE ECONOMIC IMPORTANCE OF NATURE-BASED TOURISM
have been assessed since 2009. The data show
that local economic benefits are considerable: the
total impact of all 40 national parks in Finland on
income and employment in 2019 was estimated
at EUR 219 million and about 1 726 jobs (full-time
equivalent). The biggest local economic impacts
were in tourism centres, where visitors stay longer
and where there is a good supply of tourism services.
According to Metsähallitus, which manages national
parks in Finland, the local benefits are tenfold
compared with public investment in the areas.

Before the COVID-19 pandemic, protected areas
globally received roughly 8 billion nature-based
tourism visits annually, generating about
USD 600 billion per year in direct in-country
expenditure; in addition, the “consumer surplus”
(which measures the economic value of the
environmental benefit to the visitor) was estimated
at USD 250 billion per year.55 In Finland, data
on national park visitations have been collected
systematically for 20 years, and the impacts of
revenue and employment on local economies

SOURCE: M. Kniivilä and L. Tyrväinen, Natural Resources Institute Finland, personal communication, October 2021.
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total economic effects (i.e. direct, indirect and
induced economic contributions), including
demand on other sectors and expenditure on
labour income, the forest sector contributed
more than USD 1.52 trillion to national
economies in 2015 (up by 17 percent over
2011) (Table 1). 58 The pulp-and-paper sector was
responsible for the highest direct generation
of value added, at 31 percent, followed by
forestry and logging and solid wood products
(about 25 percent each of total sector value
added). Furniture manufacturing contributed
19.6 percent. Asia (especially East Asia) dominates
value-adding in the forest sector for all subsectors,
contributing more than half the value added in all
subsectors except furniture manufacturing.

THE FORMAL FOREST
SECTOR CONTRIBUTES
MORE THAN USD 1.5
TRILLION TO NATIONAL
ECONOMIES GLOBALLY
Forest product production and trade statistics
focus on wood-based goods, historically the main
products derived from forests and for which
established markets exist. For many forest owners
and managers, wood products are by far the most
important source of income and employment in
forestry and thus are playing a major role in rural
recovery and development.

These estimates are calculated using model
data from 62 countries, which account for
70 percent of the world’s total forest area and, in
2015, contributed 94 percent to global GDP and
produced 93 percent of the total global industrial
roundwood (IRW) as well as 94 percent of
sawnwood, 97 percent of wood-based panels and
98 percent of paper and paperboard. 59 In addition,
a set of econometric models c was used to estimate
the economic multipliers of forest subsectors in
countries without data. The results are helpful
for the comparative analysis of the forest sector
in national economies, but the national and
global aggregates are underestimated due to
the high informality of the sector, especially for
non-exporting segments, and the weak reporting
of forest-sector statistics, particularly in Africa.
The lack of consistent data for sub-Saharan Africa
downplays the economic role of the sector in that
important producer region.

Analysis of the System of National Accounts
offers a sound basis for harnessing the potential
of sustainable forestry and forest provisioning
functions. Accounts that permit the precise
isolation of forest-related production are those
referring to the wood-based industry (hereafter
referred to as the forest sector b), comprising the
categories “harvesting and logging”; “solid wood
products” and “pulp and paper”. Wood furniture
and wood energy are accounted for in the
System of National Accounts under furniture
manufacturing and energy, respectively, and can
be disaggregated. Data for wood energy still tend
to be underreported and unreliable, although an
exception is the production and trade of wood
pellets, which is a relatively well-documented
product that is commanding an increasing
share of wood-based energy in total final
energy consumption.

Wood products commanded about 2.3 percent of
the value of global exports and imports in 2020.
IRW removals amounted to 2.07 billion m 3 in
2018 and dropped to 2.02 billion m 3 in 2019 and
to 1.98 billion m 3 in 2020, the latter fall likely
influenced by the impacts of the COVID-19
pandemic.60

The total contribution of the (formal) forest
sector to the global economy increased by
17 percent (nominal) between 2011 and 2015. 56 It
directly contributed more than USD 663 billion
to world GDP in 2015. 57 Taking into account the
b Note, however, that the data presented here do not encompass all
forest-related economic activity. For example, economic data on
NWFPs tend to be included under agriculture, and wood-energy
feedstock (such as wood pellets) and other bioenergy products (such as
charcoal and fuelwood) are also accounted for elsewhere.

c The IMPLAN (“impact analysis for planning”) system was used to
generate data. The methodology is described in: Li, Y., Mei, B. &
Linhares-Juvenal, T. 2019. The economic contribution of the world’s
forest sector. Forest Policy and Economics, 100: 236–253. https://doi.
org/10.1016/j.forpol.2019.01.004
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TABLE 1 ESTIMATED DIRECT AND TOTAL ECONOMIC CONTRIBUTION OF THE WORLD’S FOREST SECTOR TO

GROSS DOMESTIC PRODUCT, BY SUBSECTOR, 2015
Forestry and logging
Region/
subregion

Solid wood products

Pulp and paper
products

Furniture
manufacturing

Total

Economic contribution
Direct

Total

Direct

Total

Direct

Total

Direct

Total

Direct

Total

(USD million)
Africa

13 457

45 301

2 170

7 007

2 651

8 725

4 191

11 598

22 468

48 296

Americas

39 679

92 050

18 398

55 038

31 702

90 184

15 413

39 454

105 192

257 275

Latin America
and Caribbean

10 322

20 417

6 996

18 473

19 875

56 740

8 834

23 089

46 027

101 540

North America

29 356

71 632

11 402

36 565

11 827

33 445

6 579

16 365

59 165

155 735

Asia

81 474

126 558

88 984

364 562

108 045

373 477

59 452

181 749

337 955

765 307

Europe

30 505

59 534

47 188

132 381

58 741

158 485

48 818

112 529

185 252

423 109

Oceania

2 365

6 012

3 742

15 248

2 636

9 267

1 454

4 686

10 197

28 969

167 480

329 455

160 482

574 236

203 775

640 139

129 328

350 016

Grand total

661 064 1 522 957

NOTE: “Direct” shows economic contribution effects in the forest subsectors. “Total” includes direct, indirect and induced effects on value
added. The direct effects across subsectors are additive but the total effects are not. For example, a portion of the indirect effects for
furniture manufacturing is already included in the direct effects for forestry and logging. Summing the indirect and induced effects of
subsectors would result in double counting.
SOURCE: Li, Y., Mei, B., Linhares-Juvenal, T. & Formenton Cardoso, N. 2022. Forest sector contributions to the national economies in 2015 –
The direct, indirect and induced effects on value-added, employment and labour income. Rome, FAO.

The forest sector accounts for about
1 percent of global employment

The forestry and logging subsector also played
an important role in employment, especially
in Africa, where it accounted for 42 percent of
total forest-related employment.

The employment and income generated by the
forest sector is a key issue for policymakers
looking at ways to support recovery from the
COVID-19 pandemic. Worldwide, more than
19.2 million people were estimated to have been
directly employed in the formal forest sector in
2015, 59 with the four subsectors (forestry and
logging, solid wood products, pulp and paper,
and furniture manufacturing) contributing
roughly similar quantities of jobs. More than
half the formal jobs worldwide were in Asia,
especially East Asia. The estimated combined
direct contribution of the formal and informal
forest sector to employment in 2017–2019
was 33.3 million jobs (based on 185 countries
representing 99 percent of the global forest
area; data exclude furniture manufacture)
(Table 2).61 This comprises about 1 percent of
total employment globally for all economic
activities. In 2017–2019, the majority of people
in all regions (comprising 58 percent of total
forest-sector employment) were employed in
the manufacture of wood and wood products.

For the formal sector only, estimates of the
employment economic multiplier indicate
that, for every 100 jobs in the sector in 2015,
73 additional jobs were supported (on average)
in the national economy. These comprised
39 jobs in supplying sectors through backward
linkages and 34 jobs in other sectors due to
spending on goods and services by employees
in the forest sector and its suppliers. 59
The economic multipliers vary by subsector.
In general, the processing subsectors (i.e.
solid wood products, pulp and paper, and
furniture manufacturing) tend to have higher
multipliers in value added and employment than
the forestry and logging subsector. Thus, having
domestic wood-based manufacturing industries
not only increases value added and creates
employment in the forest sector, it also generates
more value added and supports jobs in other
sectors through indirect and induced effects.
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TABLE 2 TOTAL DIRECT FORMAL AND INFORMAL EMPLOYMENT IN THE FOREST SECTOR, BY REGION AND
SUBSECTOR, 2011–2013 AND 2017–2019
Forestry and logging

Manufacture of wood
and products of wood
(solid wood products)

Pulp and paper
manufacture

Total

Region

No. of
countries

Africa

54

1 928.3

1 972.7

1 866.2

2 361.4

316.9

418.2

4 111.4

4 752.3

Americas

33

819.5

842.1

1 445

1 291.7

637.2

689.4

2 901.7

2 823.2

Asia

48

5 924

4 199.7

18 145

14 104.1

4 828.7

3 759.5

28 897.7

22 063.3

Europe

39

872.2

965.3

1 670.7

1 557.9

882.1

961.6

3 425

3 484.8

Oceania

11

64.6

77.7

73.4

85.2

27.1

25.2

165.1

188.1

185

9 608.6

8 057.5

23 200.3

19 400.3

6 692

5 853.9

39 500.9

33 311.7

(1 000 employed persons)
2011–2013 2017–2019 2011–2013 2017–2019 2011–2013 2017–2019 2011–2013 2017–2019

Global

NOTE: These estimates are based on data on employment in the forest sector in the International Labour Organization’s microdata repository and
modelled estimates derived from the agriculture and manufacturing sectors to fill the gaps for countries without available data. Seventy-eight
countries reported data related to the forest sector for at least one subsector in the microdata repository. For countries with missing data, estimates
are based on regional coefficients and employment figures from the International Labour Organization’s modelled estimates in the broad sectors of
agriculture and manufacturing. Note that the manufacture of furniture is not included in these data.
SOURCE: Lippe, R.S., Cui, S. & Schweinle, J. Forthcoming. Contribution of the forest sector to total employment in national economies. FAO.

The forest sector has been resilient in
the face of the COVID-19 pandemic,
but there have been significant
impacts on woodfuel consumption

Informal employment (included in Table 2) is
important in the forest-sector labour market.
FAO estimates that, in 56 countries for which
data were available, 7.7 million persons were
employed informally in 2017–2019, which was
70 percent of the total forest-sector-related
employment in those countries. The share
of informal employment can be as high
as 80 percent of total forest-sector-related
employment in Asia and Oceania and
90 percent in Africa.61

The COVID-19 pandemic caused a decline of
3.5 percent in the global economy in 2020 63 and
is estimated to have pushed 124 million people
into extreme poverty (i.e. people living on less
than USD 1.90 a day). 64 There is no empirical
evidence to support negative or positive effects
of the pandemic on deforestation and forest
degradation – even though deforestation
increased in 2020, it is not possible to
attribute this to the COVID-19 pandemic. 65
Nevertheless, forests face additional pressure
due to the increased number of people
living in poverty and the greater constraints
faced by informal producers and small and
medium-sized enterprises. Wood product
markets have shown resilience in the face of
the pandemic (Box 3).

An estimated 3.2 million women were
employed in the forest sector in 68 countries for
which data were available in 2017–2019, which
was 23 percent of total forest-sector-related
employment in those countries. Fewer women
than men are employed in the forest sector
in most countries, with a participation
rate of 4–49 percent of total forest-related
employment. 62 Nevertheless, the share of
female employment in the sector is higher than
that of men in some countries, particularly in
Africa. Most female employment in the forest
sector is informal and is often related to the
gathering and production of woodfuel and
NWFPs (and may be underestimated in the
figures above).

Market information from 2020 has not led to
strong changes in projections for wood products
to 2050. The Global Forest Products Model
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BOX 3 THE IMPACT OF THE COVID-19 PANDEMIC ON WOOD PRODUCTION AND TRADE
In contrast, the production of other paper and
paperboard (including packaging paper and
paperboard and household and sanitary papers)
grew by 3 percent in 2020, to 304 million tonnes.
The increase was likely due to pandemic-induced
online shopping, combined with an increase in the
use of sanitary-paper products in hospitals.
Overall, there was a 5.1 percent reduction in
wood product exports in 2020 and a 7 percent drop
in imports, but the trade fluctuated over the year; a
dramatic decline in the second quarter of 2020 was
followed by a steep recovery.66,67

The COVID-19 pandemic appears to have had
differential impacts on certain segments of the
paper and paper products industry (Figure 7).
The production of graphic papers, comprising
newsprint and printing and writing papers, which
has declined by 2–3 percent per year since 2007,
dropped by 11.8 percent in 2020; global imports and
exports also fell (by 13.6 percent and 15.9 percent,
respectively). The steep drops in 2020 coincided
with a spike in online activities precipitated by the
pandemic, including business meetings, schooling
and news consumption, thus reducing demand for
printed paper.

FIGURE 7 TRENDS IN THE PRODUCTION OF TWO MAIN TYPES OF PAPER PRODUCT, 1961–2020
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SOURCE: FAO. Undated. FAOSTAT [online]. [Cited 19 August 2021]. https://www.fao.org/faostat/en/#data/FO

(GFPM)d projects an increase in the global
production of IRW of 28 percent between 2020 and
2050, to 2.5 billion m³. The main producers are
projected to be Europe (32 percent of total IRW

production), North America (25 percent) and East
Asia (16 percent). North America, Latin America
and the Caribbean and Oceania are projected
to be net exporters, supplying regions such as
East, Central, South and West Asia, North Africa
and Europe.68 These estimates do not take the
COVID-19 pandemic into account, but a GFPM
simulation run in May 2021 indicated a possible
long-term impact of the pandemic to 2050 for

d The GFPM, parametrized in 2017–2019, draws on the FAO Yearbook
of Forest Products until 2019, FRA 2020 and the most recent population
and GDP forecasts provided by the Shared Socioeconomic Pathways
Database of the International Institute for Applied Systems Analysis.
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to household air pollution, which is the third
leading risk factor of global disease burden
worldwide 72 and is responsible for an estimated
1.63 million–3.12 million premature deaths per
year.73 Woodfuel consumption could also pose a
threat to the world’s forests as a potential driver
of deforestation and degradation.74 One-third
of the global population (about 2.6 billion
people) relied on traditional fuels such as wood,
charcoal and agricultural residues for household
cooking in 2019; biomass and charcoal combined
accounted for about 88 percent of the traditional
cooking fuels used in low- and middle-income
countries in that year.75 If countries adopt only
presently stated policies, nearly one-third of the
global population will still not have transitioned
to clean energy for cooking by 2030 and so will
have to rely on the traditional use of woodfuel
and other types of biomass energy.76 Reliance
on woodfuel is highest in Africa (63 percent of
households – more than 90 percent of all wood
cut in Africa is used as woodfuel77), followed
by Asia and Oceania (38 percent) and Latin
America and the Caribbean (15 percent).78

About 2.6 billion people rely on wood
and other traditional fuels for
household cooking

Due to the considerable reach of woodfuel
in various sectors and in so many people’s
lives, accurate data are essential for better
understanding trends and informing
policymakers. The production and trade
of wood pellets, which are relatively well
documented, are associated with an increasing
share of wood-based energy in total final energy
consumption. Data on the informal collection
of wood for use as fuel and on illegal charcoal
production are sparse, however. A comparison
between existing FAOSTAT data and data
obtained from a systematic country-by-country
search for 145 countries suggests that per capita
woodfuel production in Africa and Asia will be
revised upwards in future modelling.

woodfuel consumption (an increase of 200 million
m³ compared with a scenario that does not take
the pandemic into account) and almost no impact
on long-term IRW production.69
Early evidence is available on the impacts of the
COVID-19 pandemic on patterns and quantities
of woodfuel production through case studies.
For example, an assessment of the impacts of
the pandemic in Kenya found that one-quarter
of informal urban settlement households using
liquefied petroleum gas before the pandemic
switched their cooking fuel to wood or kerosene
during a pandemic-related lockdown.70 Future
projections based on observed trends suggest
that the number of people in sub-Saharan
Africa relying on polluting fuels – i.e.
unprocessed biomass (wood, crop residues and
dung), charcoal, coal and kerosene – is likely to
exceed 1 billion by 2025.71 n

WOOD ENERGY AND
NON-WOOD FOREST
PRODUCTS PLAY
MAJOR ROLES IN THE
MAJORITY OF RURAL
HOUSEHOLDS
Woodfuel is a potentially renewable and
carbon-neutral source of energy, and it
undoubtedly has an important role to play in
meeting future energy needs. But woodfuel also
has significant negative impacts, especially in
developing countries. Wood is an affordable
fuel for those who lack access to other energy
sources, but it takes time to collect and therefore
often involves a tremendous opportunity cost,
particularly for women. The extensive use of
traditional woodfuel is a significant contributor

At least 3.5 billion people use non-wood
forest products
The subsistence use of forests and woodlands
and their associated biodiversity can be more
significant for local health, food, livelihoods
and cultures than products that are traded.
Estimates based on recent empirical studies
of the number of users of non-timber forest
products (defined as wild native or non-native
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them and provide income for those who sell or
trade them. There are various reasons why the
production of such wild food is challenging
to measure, such as a lack of standard units,
seasonal differences in collection patterns, and
large numbers of species. Improving data on
wild-food collection and consumption would
increase understanding of the role of forests in
sustainable dietary diversity and food security.

biological organisms and materials, other than
high-value timber, collected from landscapes and
habitats) put the lowest and median values at
3.5 billion and 5.76 billion people, respectively.79
In Europe, the value of wild-collected forest
products (including formally and informally
marketed and self-consumed products) is
estimated at EUR 23.3 billion per year, which
is 71 percent of the value of annual roundwood
production. 80

In many tropical countries, forestadjacent people earn about one-quarter
of their income from forests

Some NWFPs are driving multimillion and even
multibillion-dollar industries associated with
cosmetics, food, and health and well-being but
may be invisible in national accounts because
they are in categories encompassing both
collected and cultivated volumes. For example,
FAOSTAT81 reports production and trade for
Brazil nut (from the tree Bertholletia excelsa),
which grows across the Amazon Basin and is
harvested in the wild mainly in three countries:
Bolivia (Plurinational State of), Brazil and Peru.
The export value of Brazil nuts amounted to
USD 373 million globally in 2019. FAOSTAT also
contains data on the production and trade
of shea nuts (used to produce shea butter)
produced from Vitellaria paradoxa, a tree species
with a wide range stretching from Senegal to
Uganda. It is presumed that the majority of shea
nuts used to make shea butter are collected in
the wild. Six West African countries reported a
total of 14 million tonnes of shea nut exports in
2007–2017, but the actual trade volume could be
higher because other countries export shea nuts
under more generic trade codes. An estimated
60–90 percent of internationally traded
medicinal plant species are wild-collected. 82

Forests and tree-based systems can make both
direct and indirect contributions to employment
and income and alleviate the impacts of
external shocks. 86 In 24 surveyed tropical and
subtropical countries in sub-Saharan Africa,
Asia and Latin America, forests contribute
20–25 percent of household income for
forest-adjacent communities, a figure on par
with the contribution of agriculture. 87 A global
comparative analysis found that 77 percent of
surveyed rural households engaged in wild-food
collection. 88 In northeast India, more than
160 species of wild plants and fungi in local
markets – most of them harvested in forests
and woodlands – contribute up to 75 percent
of the total income of some households and
play an integral role in livelihood security. 89
Around Mount Cameroon in Cameroon, wild
collections of forest products, mainly for food,
contribute around 41 percent to local livelihoods,
and native species contribute 45 percent,
with households from all economic brackets
participating in these activities.90
Forests and trees are significant to the spiritual
and cultural values and traditions of many
communities – especially Indigenous Peoples
– and individuals.91 These non-material
factors are difficult to quantify but are clearly
important for human well-being.

Forest wildlife plays an important role in food
security, particularly in remote towns in the
tropics and subtropics. The consumption of
wild meat is estimated at 5 million tonnes per
year in the Congo Basin and 1.3 million tonnes
in the Amazon Basin, 83 providing an average
of 60–80 percent of daily protein needs. 84 In
Venezuela (Bolivarian Republic of), a 2012 study
found that hunting fulfilled mainly subsistence
purposes in indigenous communities, contributing
40–100 percent of the meat consumed. 85

Forests and trees are sources of food, fodder,
fuel and other products that can be harvested in
otherwise difficult times and consumed at home
or sold, helping to smooth consumption and
income across seasons and years and thereby
mitigating the risk that the poor will sink deeper
into poverty and the non-poor will become

Wild animal- and plant-based foods can improve
the quality of diets of those who consume
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impoverished. The role of forests is especially
important for the rural poor, who often lack
access to other forms of insurance and social
protection and who rely on livelihoods that are
subject to external shocks such as crop-raiding
by wildlife and variable weather.92 Risk
management is becoming more important in
light of climate change and other global shocks
such as the COVID-19 pandemic. More generally,
the continued existence and health of forests and
other tree-based systems is crucial for building
resilience and retaining future options to
support human well-being.

important or very important in their coping
strategies, and 75 percent of this subset relied
mainly on forest products to overcome their
lack of food. A survey in Bangladesh found that
nearly two-thirds of households collected forest
products (Box 5).
Building on biophysical and socio-economic
information for policymaking can generate
effective policy action to create a virtuous circle
of ecosystem restoration, economic development
and poverty reduction. In China, for example,
economic development policy planning found that
poverty-stricken areas overlapped considerably
with ecologically fragile areas, requiring both
poverty alleviation and ecological protection.
This led to the adoption of an ecological
approach to poverty alleviation, consisting of
combining poverty alleviation and ecological
protection programmes in the same region.
China implemented more than ten programmes
between 2012 and 2020, ranging from forest
restoration and protection to the creation of
green jobs, support for the forest industry, and
ecotourism (Table 3); in total, these programmes
mobilized more than USD 8.86 billion annually
and helped more than 14 million people per
year increase their incomes. Ecological poverty
alleviation policies have been issued since 2010,
mainly standardizing specific policies and
measures. Overall, central and local governments
have developed and implemented approaches
and mechanisms such as ecological engineering
construction, ecological compensation, ecological
public welfare jobs, ecological characteristic
industries, ecological migration, and
forest-sector-targeted poverty alleviation. n

The evidence that forests and other tree-based
systems support poor people to improve their
well-being and mitigate risks is well established,
but their role in helping people move permanently
out of poverty is much less well documented.
The full capitalization of this role is limited
for the poor by difficulties in accessing credit,
transport, markets, social protection and other
public services, and by other barriers, 93,94 such as
a lack of tenure. Access to new technologies can
make a difference: for example, the adoption of
improved shea butter processing technology has
enabled rural women in Ghana to increase their
household incomes.95
Even though woodfuel and NWFPs play crucial
roles in supporting livelihoods, particularly
for food security, data on these roles are
weak and their value is best captured by
household surveys and valuation techniques.
National socio-economic surveys in forestry96
have been implemented in Armenia, Georgia,
Liberia, Sao Tome and Principe, and Turkey.
In Turkey, about 50 percent of surveyed forest
villagers collected non-wood plant products like
rosehip, pinecones and mushrooms and about
44 percent collected medicinal or aromatic plants
such as thyme and sage. In Liberia, a survey
found that, in a 12-month period, 70 percent
of households collected forest products for
consumption or income (Box 4). In Georgia,
woodfuel was used for cooking by 68 percent
of households, for heating by 80 percent and
to boil water by 56 percent. In Sao Tome and
Principe, households were found to use forest
or other wild products to cope with food needs
during food-insecure months: more than
90 percent reported that such products were
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BOX 4 A SOCIO-ECONOMIC SURVEY IN LIBERIA FINDS CONSIDERABLE FOREST-RELATED BENEFITS FOR
PEOPLE LIVING NEAR FORESTS
Nearly half (47.5 percent) of Liberian households
live in proximity to, and are significantly
dependent on, the country’s forests. The Liberian
Government conducted a national household
forest survey involving 3 000 forest-proximate
households in 250 “enumeration areas”
(administrative divisions for census and other
statistical operations). The main findings include
the following (all applying to 2018):





 Households collected, on average, more than 40
forest products. Seventy percent of households
collected forest products for self-consumption or for
both self-consumption and sale. Fuelwood, poles,
rattan, wild meat and fronds were the essential
products collected for cash and income generation.
Income from forest products contributed, on
average, 35 percent of total household incomes.
 Ninety-five percent of surveyed households relied
on woodfuel for energy. Nearly all (98 percent of)





households reported collecting woodfuel for their
own use.
Thirty-six percent of households used forest
products for dwelling construction or maintenance.
The top three forest products used in construction
were poles, fronds and timber, which were rated as
“very easy” to obtain from communal lands.
Of households that sought medical assistance during
the previous 12 months, more than 50 percent used
medicinal plants; 77 percent of these households
collected medicinal plants from communal lands.
Survey respondents reported that forests were an
important contributor to resilience, with 43 percent
of households using forest products to recover from
economic and natural shocks.
Forty-six percent of households were food-insecure
in the reference period of the survey, during which
two-thirds of these households relied on forest
products to meet their needs, with the average
period of food insecurity lasting about three months.

SOURCE: World Bank. 2020. People and forests interface – Contribution of Liberia’s forests to household incomes, subsistence, and resilience. Available
at: https://openknowledge.worldbank.org/handle/10986/34438

BOX 5 THE IMPORTANCE OF TREES OUTSIDE FORESTS IN BANGLADESH
such as timber, bamboo, woodfuel, leaves and fruits.
The estimated total national value of tree and forest
primary products collected in a 12-month period
in 2017–2018 was estimated at USD 8.54 billion.
Households sold 31 percent of the products they
collected to generate (on average) USD 81 per
household per year.

According to a national household survey conducted
by the Government of Bangladesh, about 64 percent
of the country’s population (106 million people)
– including 65 percent of the country’s female
population – is involved in the collection of forest
products. Trees outside forests supply 98 percent
of the products commonly collected by households,

SOURCE: Government of Bangladesh. 2019. Tree and forest resources of Bangladesh – Report on the Bangladesh Forest Inventory. Dhaka, Government of
the People’s Republic of Bangladesh.
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TABLE 3 PROGRAMMES COMBINING POVERTY ALLEVIATION AND ECOLOGICAL RESTORATION IN CHINA,
2012–2019
Forest area
covered
(1 000 ha)

No. of
households
benefited
(per year)

Total no. of
people
participating/
benefited
(per year)

No. of job
opportunities
created
(per year)

Period

Investment
(USD million)b

Conversion of Farmland
into Forest and Grassland
(also known as “Grain for
Green”)

2012–2019

10 965

5 214

774 765

2 888 160

–

Natural Forest Protection

2012–2019

1 992

1 382

399 715

1 474 955

7 398 403

Beijing–
Tianjin Sandification Control

2012–2019

394

535

2 307

4 332

7 630

Comprehensive Control of
Rocky Desertification

2012–2019

1 328

1 932

9 837

37 125

–

Ecological compensation

2012–2019

9 228

49 316

269 635d

943 788

943 788

Ecological public welfare
job opportunities

2016–2020

2 953

35 712

542 857d

1 900 000

618 717

Economic forest industrya

2012–2019

7 234

9 814

1 129 876

4 037 933

–

Woody oil industry

2012–2019

5 606

11 604

485 000

d

1 730 000

–

Under-forest economya

2012–2019

16 783

12 565

362 632

1 199 783

Forest ecotourisma

2012–2019

14 456

15 622c

49 985

159 437

Programme

a

–
697 492

NOTE: a Data on industrial development programmes for poverty reduction cover only 22 middle and western provinces and the data on their
investment are available only to 2018; b the exchange rate for converting Chinese yuan to United States dollars was 6.908 in 2019 (according to
FAOSTAT); c the area of forest parks in 2018 – there were also 626 forest ecotourism centres in 2019; dthe number of households is estimated from the
total benefited population at 3.5 persons each household.
SOURCES: Data on investment in industrial development programmes and the job opportunities created by forest ecotourism are from the China
Forestry and Grassland Statistical Yearbook for 2012–2018. The remaining data are from the Report on Ecological Poverty Reduction in Forestry and
Grassland Sector published by China’s National Forestry and Grassland Administration in April 2021.
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CHAPTER 3
THREE INTERRELATED
FOREST PATHWAYS
COULD CONTRIBUTE
TO GREEN RECOVERY
AND A TRANSITION
TO SUSTAINABLE
ECONOMIES
3.1

HALTING
DEFORESTATION
AND MAINTAINING
FOREST ECOSYSTEM
SERVICES WOULD
BENEFIT CLIMATE,
BIODIVERSITY, HEALTH
AND LONG-TERM FOOD
SECURITY

Forests have the potential to provide
solutions to several growing socio-economic
and environmental challenges of planetary
proportions. This chapter puts forward
three forest- and tree-based pathways on the
understanding that any solutions have economic,
social and environmental implications that
need to be addressed holistically. The three
pathways are (1) halting deforestation and
maintaining forests; (2) restoring degraded lands
and expanding agroforestry; and (3) sustainably
using forests and building green value chains.
Each requires integrating and balancing
environmental concerns with societal and
economic needs, including for recovery and
sustainable development; integrating solutions
to take advantage of synergies; and reducing
inefficiencies to build a better and more inclusive,
resilient and sustainable future.

HEADLINES
è Halting deforestation is potentially one of the most
cost-effective actions for mitigating climate change if
efforts ramp up. According to a recent estimate, halting
deforestation could cost-effectively avoid emitting
3.6 +/- 2 GtCO2e per year between 2020 and 2050,
including 14 percent of what is needed in 2030 to keep
planetary warming below 1.5 °C. Taking advantage of
REDD+ frameworks could facilitate the implementation
and financing of these actions.
è More efficient, productive and sustainable agrifood
systems are key for meeting future needs for food while
reducing demand for agricultural land, maintaining
forests and securing the multiple benefits that forests
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provide to farming systems. The global population is
projected to reach 9.7 billion people by 2050; taking
dietary changes and other factors into account, this
implies an increase in food demand of 35–56 percent,
potentially increasing demand for land and pressure
on forests.

et al. (2021) highlighted the underlying role of
landgrabbing on some deforestation fronts.104
It is also important to consider the dynamics
of future drivers. For example, the global
population is projected to reach 9.7 billion people
by 2050;105 taking dietary changes and other
factors into account, this implies an increase in
food demand of 35–56 percent,106 potentially
increasing demand for land and pressure
on forests.

è The cost of global strategies to prevent pandemics
based on reducing the illegal wildlife trade, avoiding
land-use change and increasing surveillance is
estimated at USD 22 billion to USD 31 billion. This is a
small fraction of the cost caused by a pandemic.

Certain trade practices involving agricuiltural
and forest products could drive deforestation.107
Although forest area has expanded in several
regions worldwide, the deforestation embodied
in some of their imports has increased.108 FAO’s
remote sensing survey found that as much
as 7 percent of global deforestation between
2000 and 2018 was due to oil-palm plantations
alone,109 of which some three-quarters of
production enters international trade.110

è Multistakeholder engagement is crucial for
progress in halting deforestation. Joint public and
private initiatives can deliver efficient solutions,
and combinations of landscape approaches with
supply-chain governance holds promise as a response
to sustainable land-use challenges.

Nearly one-third of the planet’s land area
has been transformed in the last 60 years,
and nearly 90 percent of deforestation
between 2000 and 2018 was related to
agriculture

Forests have a crucial role to play in enabling
the world to meet the SDGs, including those
related to biodiversity conservation, livelihoods,
food security, mitigating natural risks, and
climate-change mitigation and adaptation.
Continued deforestation would have significant
consequences that nevertheless are difficult to
estimate due to a range of uncertainties and
the potential for tipping points, thresholds and
feedbacks. For example, models show that the
Amazon biome could cross a tipping point if
deforestation exceeds 40 percent of the original
forest area, triggering a transition to savannah
ecosystems, with consequences and costs that
cannot readily be assessed.111

Understanding of the drivers of global
land-use change continues to improve as better
socio-economic and environmental data and
tools, including high-resolution datasets, become
available. There is considerable variation in the
relative importance of drivers of deforestation
over time and across geographies, 97,98,99,100 with
agriculture considered the most significant
direct cause. FAO’s recent remote sensing
survey found that, between 2000 and 2018,
almost 90 percent of deforestation was related
to agriculture (52.3 percent from expansion
for cropland and 37.5 percent from expansion
for livestock grazing).101 Cropland drove more
than 75 percent of deforestation in Africa and
Asia. The most significant driver in South
America and Oceania was livestock grazing
and, in Europe, it was infrastructure and
urban expansion.102 Other recent reports have
investigated the role of underlying factors:
for example, Dummet and Blundell (2021)
estimated that about 40 percent of all tropical
deforestation between 2000 and 2012 was
driven by the illegal conversion of forestlands
for commercial agriculture,103 and Pacheco

Halting deforestation could be one of the
most cost-effective actions for mitigating
and adapting to climate change and
reducing biodiversity loss
Climate change. The Sixth Assessment Report
of the Intergovernmental Panel on Climate
Change made it clear that climate change is
widespread, rapid and intensifying and that only
rapid and drastic reductions in GHGs in this
decade can prevent climate breakdown.112 All
pathways developed by the Intergovernmental
Panel on Climate Change consistent with
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limiting the mean temperature rise to less
than 1.5 ºC compared with the preindustrial
period require human activity to become
carbon-neutral by 2050. Analysis shows that,
in addition to rapid decarbonization across
economies, significant mitigation will be
required from land-based options.113 Halting
deforestation, which will involve actions to
protect, sustainably manage and restore natural
and modified ecosystems, provides significant
climate and other benefits, including adaptation
and resilience. Halting deforestation would
avoid direct emissions from the lost biomass
as well as maintain the capacity of forests
to absorb carbon and support resilience and
sustainable livelihoods.

A recent assessment of multiple studies
identified a technical potential for reduced
deforestation of 3.1–8.9 GtCO2 per year and
a cost-effective climate-change mitigation
potential of 1.6–5.6 GtCO2 (average 3.6 GtCO2)
per year (Table 4).119 Technical potential refers
to what is possible with current technology,
regardless of cost, and cost-effective potential
is the estimated potential with a cost of up to
USD 100 per tCO2e, which is considered within
the range of what is needed to meet Paris
Agreement goals; cost-effective potential is more
relevant for policymaking and national planning.
Thus, halting deforestation could have significant
cost-effective potential relative to mitigation
options in other sectors.120 Of the forest options
(reducing tropical deforestation, improving
forest management globally, and afforestation/
reforestation globally), reducing tropical
deforestation could account for two-thirds of
the cost-effective potential.121 It has also been
suggested that investing in the comparatively
lower cost of forest-based mitigation would result
in an overall lower cost for meeting climate
targets globally and potentially release funds that
could be used for further mitigation actions.122

Forests are both a source and a sink of GHG
emissions. Net anthropogenic emissions from
forests and land use (mostly, in practice, the
conversion of forests and peatlands) between
2007 and 2016 were 5.8 +/- 2.6 GtCO2e, which
was about 11 percent of global CO2e emissions.114
On the other hand, forests have delayed climate
change by absorbing a significant portion of
CO2 emissions from human activities115 – some
11.2 +/- 2.6 GtCO2 per year between 2007 and
2016.116 This buffering capacity is threatened by
deforestation and forest degradation (including
that caused by climate change). In the absence
(at present) of other proven technologies for
capturing carbon at scale, forest maintenance
and restoration are the only ways to remove
significant volumes of CO2 from the atmosphere.

Biodiversity. As detailed by FAO (2019), biodiversity
is indispensable for food security, sustainable
development and the supply of ecosystem
services.123 An estimated 75 percent of the 115
leading food crops globally – together representing
35 percent of global food production – benefit
from pollination by animals,124 many of which
live in forests. Biodiversity continues to decline
worldwide, however, and current actions are
inadequate for ensuring its conservation and
sustainable use and for achieving sustainable
development.125 To reverse the trend of biodiversity
loss, a transformative change is needed to tackle
its root causes – that is, the interconnected
economic, sociocultural, demographic, political,
institutional and technological indirect drivers
behind the direct drivers.126 Deforestation poses
a serious threat to biodiversity because it leads to
a disproportionate loss of species’ distributions,
increasing the risk of extinctions.127

In some cases, deforestation is irreversible (and,
in others, recovery might be very slow), which is
an additional source of concern and reinforces
the need to halt deforestation as a means for
addressing climate change. Globally, ecosystems
at risk of deforestation or degradation contain at
least 260 Gt of irrecoverable or difficult-to-recover
carbon, particularly in peatlands, mangroves,
old-growth forests and marshes.117 Unless
additional actions are taken, an estimated
289 million ha of forests would be deforested
between 2016 and 2050 in the tropics alone,
resulting in the emission of 169 GtCO2e.118 Thus,
halting deforestation and preventing forest
degradation is one of the most important actions
for reducing GHG emissions and removing CO2
from the atmosphere.

Enhancing measures to conserve and sustainably
use biodiversity requires significant investment.
In addition to managing forests more sustainably,
protecting them is part of a mix of solutions.
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TABLE 4 ANNUAL TECHNICAL AND COST-EFFECTIVE MITIGATION POTENTIAL OF THE MAIN FOREST
CLIMATE-CHANGE MITIGATION OPTIONS GLOBALLY, 2020–2050
Technical potential

Africa

Asia

Europe

North and
Central
America

Oceania

South
America

Total

(GtCO2e/year)
Avoided
deforestation

Afforestation/
reforestation

Improved forest
management

Minimum

0.8

0.6

-

0.1

0.0

1.5

3.1

Average

1.6

1.4

-

0.2

0.2

2.6

6.0

Maximum

2.4

2.2

-

0.4

0.3

3.7

8.9

Minimum

0.2

1.2

2.2

0.1

0.1

1.8

5.5

Average

1.6

1.8

2.2

0.3

0.1

2.4

8.5

Maximum

3.1

2.4

2.2

0.6

0.2

3.0

11.4

Minimum

0.1

0.3

0.3

0.0

0.0

0.0

0.8

Average

0.2

0.8

0.5

0.0

0.1

0.2

1.8

Maximum

0.3

1.3

0.6

0.1

0.1

0.4

2.9

Africa

Asia

Europe

North and
Central
America

Oceania

South
America

Total

Cost-effective potential

(GtCO2e/year)
Avoided
deforestation

Afforestation/
reforestation

Improved forest
management

Minimum

0.5

0.3

-

0.0

0.0

0.7

1.6

Average

1.0

0.8

-

0.1

0.1

1.5

3.6

Maximum

1.4

1.4

-

0.2

0.2

2.4

5.6

Minimum

0.1

0.2

0.3

0.0

0.0

0.3

0.9

Average

0.3

0.3

0.3

0.1

0.0

0.3

1.2

Maximum

0.4

0.3

0.3

0.1

0.0

0.4

1.5

Minimum

0.1

0.1

0.1

0.0

0.0

0.0

0.4

Average

0.2

0.4

0.2

0.0

0.0

0.1

0.9

Maximum

0.3

0.6

0.2

0.0

0.1

0.2

1.5

NOTE: Technical mitigation potential is defined as the maximum mitigation potential that can be delivered by current technologies while meeting
human needs for food and fibre. Cost-effective mitigation potential refers to the potential constrained by carbon price, based on an assumed social
price of carbon. Cost-effective potential represents the public willingness to pay and provides an indication of near-term feasibility for reducing
emissions and enhancing sequestration and is therefore more relevant for policymaking and national plans. While other factors (e.g. political,
structural and social) affect feasibility, to our knowledge no data on mitigation potential consider these factors. The estimates here are derived from
Roe et al. (2021), who considered recent global mitigation potential estimates at the country level. They are indicative and based on studies that may
combine estimates from several sources and reflect different methodologies that may not lend direct comparison or addition. Figures should therefore
be viewed with caution but provide an indication of the sector’s scale of contribution.
SOURCES: FAO calculations based on Roe et al. (2021) and also drawing on Austin et al. (2020) and Busch et al. (2019).
Roe, S., Streck, C., Beach, R., Busch, J., Chapman, M., Daioglou, V., Deppermann, A. et al. 2021. Land-based measures to mitigate climate change:
potential and feasibility by country. Global Change Biology, 27(23): 6025–6058. https://doi.org/10.1111/gcb.15873
Austin, K.G., Baker, J.S., Sohngen, B.L., Wade, C.M., Daigneault, A., Ohrel, S.B., Ragnauth, S. et al. 2020. The economic costs of planting, preserving,
and managing the world’s forests to mitigate climate change. Nature Communications, 11(1): 5946. https://doi.org/10.1038/s41467-020-19578-z
Busch, J., Engelmann, J., Cook-Patton, S.C., Griscom, B.W., Kroeger, T., Possingham, H. & Shyamsundar, P. 2019. Potential for low-cost carbon dioxide
removal through tropical reforestation. Nature Climate Change, 9(6): 463–466. https://doi.org/10.1038/s41558-019-0485-x
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Disasters. Forests can cost-effectively mitigate

For example, an analysis by Waldron et al.
(2020) suggested that the cost of protecting forests
and mangroves on 30 percent of the Earth’s
surface would require an annual investment of
USD 140 billion;128 although considerable, this
would be only about one-quarter of the global
government subsidies currently channelled
to activities that are harmful for forests
(and therefore biodiversity) (see Chapter 4).
However, no conclusions have been made in
intergovernmental debates on whether any
increase in forest protected areas at the global
level would be feasible or desirable due to the
complex trade-offs involved.

disasters. For example, mangroves protect an
estimated USD 65 billion in property values and
about 15 million people against extreme weather
events.140 The loss of existing mangrove cover
could increase the number of affected people by
28 percent, the area of land flooded by 29 percent
and the value of property damaged by 9 percent;
the benefits of mangroves for risk reduction tends
to increase with the intensity of flooding events.141

Emerging infectious diseases. Analysis of the spatial
patterns of the origins of EIDs suggests that both
deforestation and reforestation are correlated with
a heightened risk of disease emergence globally.
Notably, hotspots of concern are tropical forest
regions experiencing rapid land-use change
and population growth and where mammalian
biodiversity is high (Figure 8);142 such hotspots
could be targeted for prevention at source and for
preparedness efforts. Forest ecosystem alteration
is a major landscape-level contributor to disease
emergence.143 In general, disease risk increases
when transitions between forest contexts occur,
such as the conversion of forest to agriculture,
road opening, mining, and other industrial
activities. A study in Senegal found that high
levels of antibodies against the mosquito-borne
virus Chikungunya in humans were significantly
associated with residence near forest areas and
gold-mining activities (which often involve
increased human presence at mining sites, along
with ecological changes).144

Hydrologic services. Sustainably managed forest
ecosystems help regulate hydrologic cycles
and can reduce the likelihood of agricultural
losses from drought, soil erosion, landslides
and floods.129 The ability of forests to provide
services related to water quality, quantity and
timing is closely linked to changes in land use
and management as well as to the spatial and
temporal scales at which forest–water interactions
happen. In an analysis of 230 of the world’s
major watersheds, those that had lost more than
50 percent of their original tree cover (as of 2015)
were assessed to have a medium to high risk of
erosion (88 percent risk), forest fire (68 percent)
and water stress (48 percent).130 Forests in upper
watersheds regulate waterflows and contribute to
groundwater recharge as well as soil conservation.
Forested watersheds provide three-quarters of
accessible freshwater,131 including resources for
many irrigated areas. Forest conservation can help
reduce the cost of water treatment.132

There is growing evidence that pathogen
spillover, amplification and spread is driven
largely by consumption patterns set up by
globalized production and trade, which
drive encroachment into tropical ecosystems,
particularly forested regions (e.g. for crop and
livestock production, timber, mining, and the
manufacture of goods).145 The cost of global
strategies to prevent pandemics based on
reducing land-use change and the illegal wildlife
trade and increasing surveillance is estimated
at USD 22 billion to USD 31 billion, but it could
be lower (USD 17.7 billion to USD 26.9 billion) if
the benefits of reduced deforestation for carbon
sequestration are considered.146 These cost
estimates are two orders of magnitude less than
the cost caused by a pandemic, providing a strong
economic incentive for transformative change

Investment in forests could be a cost-effective
measure for water management.133,134 In Mumbai,
India, for example, water turbidity increased by
8.4 percent for every 1 percent of forest-cover loss,
resulting in an increase of around 1.6 percent in
the cost of treating drinking water.135 In Zambia,
the saving obtained from forest management
to reduce sedimentation in reservoirs has been
estimated at USD 123 million to USD 247 million
per year (USD 1.2 to USD 2.9 per ha per year),
depending on the type of dam.136 Reducing
sedimentation in reservoirs also increases the
lifespan, usefulness and sustainability of the
infrastructure, which could mean that fewer dams
need be built.137,138,139
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FIGURE 8 “HOTSPOTS” MAP SHOWING THE PREDICTED DISTRIBUTION OF ZOONOTIC DISEASE EMERGENCE

RISK FROM WILDLIFE

HIGH

LOW

NOTE: Yellow indicates areas of highest relative risk and purple indicates lowest risk. Adjusted for reporting bias.
SOURCE: Allen, T., Murray, K.A., Zambrana-Torrelio, C., Morse, S.S., Rondinini, C., Di Marco, M., Breit, N. et al. 2017. Global hotspots and correlates of
emerging zoonotic diseases. Nature Communications, 8(1): 1124. https://doi.org/10.1038/s41467-017-00923-8

BOX 6 ONE HEALTH
ecosystems. To date, most One Health efforts have
invested primarily in public health sectors, followed
by the veterinary sector; it has become apparent,
however, that addressing the ecosystem-health
dimension through responsible land-use planning
and the greater involvement of the forest and
wildlife sectors and natural-resource managers is
equally important.148 Continuous monitoring and
surveillance, data-sharing and evidence-based
decision-making are essential for minimizing
impacts and adjusting policies over time and as
conditions change.

The human-health benefits of forests, and people’s
needs, vary by context, particularly between rural
and urban areas. One Health is an integrated
approach recognizing that the health of people is
closely connected to the health of animals and our
shared environment; it aims to ensure that experts,
policymakers and stakeholders in multiple sectors
work together to tackle health threats to animals,
humans, plants and the environment. The One
Health approach has the potential to reduce
disease transmission risks and improve the health
and well-being of all people, wildlife, livestock and

| 32 |

THE STATE OF THE WORLD’S FORESTS 2022

to reduce the risk of pandemics.147 Among other
things, the forest ecosystem dimension of the One
Health approach needs strengthening to address
underlying drivers of disease emergence (Box 6).

and complement country efforts to implement
their national adaptation plans.
The participative processes and capacity
development inherent in REDD+ preparation and
implementation have created the conditions for
action, but implementation is still needed at scale.
At the national level, greater articulation between
REDD+ strategies and agricultural policies could
be crucial for addressing deforestation drivers,
many of which relate to commodity production.
Where REDD+ RBPs for emission reductions
have been obtained, they can be invested in
more forest-positive agrifood systems, feeding
a virtuous circle between sustainable rural
development and climate achievements.

Multiple benefits are to be gained from halting
deforestation and maintaining forests, locally
and globally as well as in the short and long
terms, including the potential to contribute to a
green recovery from the COVID-19 pandemic.
A significant part of this goal can be achieved
cost-effectively. The joint prioritization of the
objectives of sequestering carbon and protecting
biodiversity, water and other values would
likely identify significant overlaps between
these objectives and thus opportunities to
increase cost-efficiency. For example, one joint
prioritization exercise estimated that the top
30 percent of priority areas globally would
conserve about two-thirds of existing carbon
stock, clean water and species.149

Enabling and implementing integrated sustainable land
management. Integrated landscape governance
approaches are inherently cross-sectoral.
They seek to coalesce partners, provide
directionality and facilitate action within a specific
jurisdiction or landscape at the subnational
level.150 Such approaches are complex and can
take many forms based on the local context.
Five key components are emerging as minimum
requirements to enable the localized reduction
of deforestation from agricultural expansion:
(1) multistakeholder partnerships built around a
common agenda; (2) consistent neutral technical
support and capacity development; (3) integrated
land-use planning; (4) shared monitoring
and information systems; and (5) funding the
transformation to forest-positive landscapes.151,152

Policy responses for halting deforestation
typically involve creating incentives for
forest conservation, addressing the potential
conflicts with development pathways, food
security and economic needs, and investing
in enabling conditions for more efficient
land-use decisions. Here, we highlight some of
the policy responses available to advance the
halting-deforestation pathway.

REDD+. REDD+ is a framework created under
the United Nations Framework Convention
on Climate Change (UNFCCC) to guide and
reward results from policies and actions that
reduce emissions from deforestation and forest
degradation and encourage the sustainable
management of forests and the conservation
and enhancement of forest carbon stocks in
developing countries; it could be a key mechanism
for halting deforestation and meeting climate
goals and for countries to receive results-based
payments (RBPs). Building on the REDD+
framework, countries can meet and enhance their
nationally determined contributions (NDCs)
to climate-change mitigation under the Paris
Agreement, with many countries recognizing
the mitigation potential of forests in their recent
NDCs. REDD+ actions can also be linked to
carbon-financing opportunities provided by
Article 6 of the Paris Agreement (see Chapter 4)

In addition, collaboration among public bodies
and the active engagement of stakeholders,
including women and marginalized communities,
are needed so that the plans are informed
by the interests and needs of these different
groups; clear, secure land tenure is another
necessary foundation for long-term sustainable
investment and coordination (see Chapter 5).
Governments can play a significant role by
providing the legal and technical conditions
necessary for enabling Indigenous Peoples, local
communities, smallholders, women, youth and
other vulnerable groups and their local social
organizations to manage larger territories.

Strengthening governance. Legal economic
activity, including forest and agricultural
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BOX 7 THE GLOBAL ENVIRONMENT FACILITY’S FOOD SYSTEMS, LAND USE AND RESTORATION PROGRAM
land-use and agrifood-supply systems that avoid
or reduce deforestation at scale. All projects follow
a programmatic approach comprising three key
components: (1) the development of integrated
landscape management systems; (2) the promotion
of sustainable food production practices and
responsible commodity value chains; and (3) the
restoration of natural habitats.

The aim of the Global Environment Facility’s Impact
Program on Food Systems Land Use and Restoration,
launched in November 2021, is to reduce the
negative impacts of food production systems in
27 country-level projects and across eight production
and value chains covering beef, cocoa, corn, coffee,
palm oil, rice, soy and wheat. The anticipated
results will be achieved by establishing sustainable

SOURCE: World Bank. 2021. Home page | Folur. In: FOLUR - food, land use, restoration [online]. [Cited 31 March 2022]. https://folur.org/

Increasing agricultural productivity on
existing land, especially for smallholder
farming, is essential for halting
deforestation

production, is vital for realizing sustainable
land management, and strengthening land-use
planning and governance and supporting law
enforcement and accountability processes
can be key for reducing negative trade-offs
between agriculture and forests. This includes
fostering innovative approaches for traceability,
accountability and capacity development in the
context of agricultural and wood (and NWFP)
value chains.

Competition for land between agriculture
(croplands and pasturelands) and forests
and other natural ecosystems has a close
relationship with the technical features of
agrifood systems, including yields and markets.
Agricultural production more than tripled
between 1960 and 2015,155 whereas the area
of agricultural land increased by only about
27 percent over the same period.156 Globally, only
30 percent of the arable land area was needed
in 2014 to produce the same quantity of crops
produced in 1961,157 showing the significant
impact of productivity gains in limiting demand
for additional land.

Adaptation to climate change. There is increasing
evidence that the loss and degradation of
ecosystems, including forests, increases the
vulnerability of people to climate change,
especially Indigenous Peoples and local
communities.153 Forest ecosystem services
enhance the adaptive capacity and resilience of
people and ecosystems through (for example)
water and temperature regulation, flood-risk
reduction, nutrient cycling, pollination,
resource provision and cultural services.
Ecosystem-based adaptation approaches
can reduce climate-change risks for people,
biodiversity and ecosystem services, but their
effectiveness declines with increased global
warming, underscoring the importance of
pursuing mitigation–adaptation synergies in
climate action. The role of forests and trees
in enabling people to adapt to climate change
and enhancing the resilience of farming
systems, other economic sectors and human
infrastructure is increasingly recognized and
included in national adaptation plans.154

Productivity-enhancing technologies have
helped partially decouple increases in
agricultural production from agricultural
expansion but can also have unintended
environmental impacts (e.g. soil degradation,
biodiversity loss, water pollution, pest outbreaks
and GHG emissions) due to excessive reliance
on monocropping, fertilizers and pesticides.158
Nevertheless, Byerlee et al. (2014) found that
intensification can help minimize cropland
expansion and slow deforestation at the local
level, especially if it occurs away from the forest
frontier, is knowledge- and technology-driven
rather than market-driven, and is locally
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adapted, as appropriate.e,159 An increase in
yields may also act as an incentive for future
deforestation by increasing the potential revenue
from deforested land in the absence of additional
measures aimed at limiting forest change.

on a deforestation frontier in the Brazilian
Amazon; they found that conversion was
economically viable on medium-to-large farms
in that municipality.169 The cost of reaching the
yields that could limit encroachment on forests
is difficult to assess at the global level; Krause
et al. (2013) modelled the economic impacts of
prioritized forest conservation on agriculture and
found that production costs would increase by
a maximum of 4 percent, driven predominantly
by increased investment in agricultural
productivity.170

Yield increases have differed between crop
and livestock systems and among countries.
Less progress in increasing agricultural
productivity in many sub-Saharan African
countries (due in part to a lack of capacity among
smallholders arising from, for example, a lack of
access to resources and technologies) has led to
larger areas of land used for cereal production,160
among other key crops. In such countries,
increasing yields of widely cultivated crops and
staple foods161,162 could be a way to reduce pressure
on forests. Mosnier et al. (2015) tested the impact
on deforestation of increasing yields in the main
crops in Cameroon and the Democratic Republic of
the Congo and found a reduction in deforestation
(compared with the baseline) of 33 percent in the
former and 27 percent in the latter.163,164

The scientific evidence for agricultural
intensification g as a means for limiting future
deforestation is still limited, however.171
Positive synergies or negative trade-offs might
be observed, depending on the nature of the
intensification, including the target market for
produced commodities, the distance of the place
of implementation from deforestation fronts,172
and the effectiveness of land governance.
Thus, although improved technology
in agricultural production cannot be a
stand-alone solution, investment in research
and development and technical assistance is
needed to increase agricultural productivity
as an essential cost-effective contribution to
reducing deforestation.173 To be transformative,
technical progress must be embedded in
integrated approaches, including strong land
and forest governance, an appropriate legal
framework and related law enforcement, and
complementary measures such as strongly
supported protected-area systems and value
chains that distribute benefits fairly and ensure
that producers earn a sufficient living income.174

Some global scenarios derived from partial
equilibrium models project reductions of
cropland expansion in 2030 and 2050 due to yield
increases, including: a net-zero expansion at
the global level in 2030 where per-hectare crop
yields increase twice as fast as the historical
average in emerging and developing countries
(2 percent per year and 2.3 percent per year,
respectively);165 and a reduction of 21 percent in
the expansion of cropland in 2050 where yields
increase by 20 percent above the baseline scenario
with improved adaptation to climate change.166
Several studies have shown that increases in the
productivity of croplands and cattle ranching,
combined with appropriate market and public
policies, could help stabilize the forest frontier
in the Brazilian Amazon.167,168 Garcia et al.
(2017) assessed the economic and environmental
feasibility of sustainable livestock intensification f

Companies are increasingly committing to
zero deforestation in value chains, but
more action is needed
A growing number of companies are signing
up to deforestation commitments, but progress
in achieving results is slower than needed.
An increasing number of datasets and studies
have highlighted the link between agricultural

e Technology-driven intensification occurs when technical change in a
crop allows more output per unit of land for the same level of inputs.
Market-driven intensification results from a shift in product mix to
higher-value crops due to new market opportunities, or from a shift in
the input mix in response to relative price changes.
f The intensification model adopted was based on a conservative
carrying capacity of 3 animal units per ha to avoid negative
environmental impacts associated with overgrazing, manure and the
use of fertilizers, and CO2 and methane emissions.

g Agricultural intensification is understood here as an increase in the
productivity of land measured by the real value of agricultural output
per ha.
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land expansion and deforestation, and public
and private awareness and commitment to
address this negative trade-off have grown
concomitantly. In recent years, countries,
subnational governments, civil society and the
private sector have broadly adopted the objective
of reducing, halting and reversing forest loss,
including through initiatives such as the New
York Declaration on Forests, the Consumer Goods
Forum, the Amsterdam Declarations, the UN
Secretary General’s initiative on turning the tide
on deforestation and, more recently, the Glasgow
Leaders’ Declaration on Forests and Land
Use. Most of these instruments define specific
goals for decoupling agricultural production
from deforestation.

requested on behalf of its investors that more
than 1 400 companies report on five forest-risk
commodities – timber, palm oil, cattle, rubber
and soy – and 21 percent (300 companies)
complied. Through its supply-chain initiative,
the CDP also requested disclosure on climate
impacts from companies in the supply chains
of high-forest-risk companies on behalf of the
purchasing companies, and about 60 percent
(399 suppliers) complied.
Despite such efforts, progress among companies
with forest-risk supply chains appears slow.
A recent assessment of the world’s 350 most
influential companies linked to deforestation
in supply chains found that 252 (72 percent) did
not have a deforestation commitment for all
forest-risk commodities in their supply chains,
117 had no deforestation commitments at all,
and, for many companies with commitments,
evidence of implementation was lacking.182

Many companies have adopted measures aimed
at ensuring sustainability in their supply
chains,175 such as codes of conduct, due diligence,
certification schemes, the exclusion of specific
providers or areas of supply, spatial monitoring
systems and traceability instruments.176,177 Some
initiatives have been undertaken for specific
commodities, like the Amazon Soy Moratorium
signed in 2006, in which 90 percent of companies
in the Brazilian soy market committed to avoiding
the purchase of soy grown on recently deforested
areas in the Brazilian Amazon. Around 500
major food retailers, traders and processors now
have guidelines or commitments on reducing
the risk of deforestation or forest degradation
in their value chains.178 The market share of
companies with some form of deforestation-free
commitments varies across products, ranging
from about 12 percent for soy, livestock and pulp
and paper to 65 percent for palm oil.179

The UN Food Systems Summit, held in
September 2021, addressed the decoupling of
agricultural commodities from deforestation.
A range of announcements on deforestation
were made at the 26th Conference of the Parties
(COP) to the UNFCCC, including significant
pledges of financial contributions (Box 8; see also
Chapter 4).
To contribute to private sector momentum towards
greater social responsibility, an increasing
number of governments around the world are
incorporating the Organisation for Economic
Co-operation and Development–FAO Guidance for
Responsible Agricultural Supply Chains – a global
standard for addressing risk and development
in the agriculture sector – into their corporate
sustainability policies, linking investment,
enterprise, agriculture and development.

Hundreds of companies have identified
business risks associated with deforestation
and consequently adopted measures to reduce
these. Among them, 151 companies assessed the
financial impact of such risks at USD 53.1 billion
and the cost of responding to those risks at
just over USD 6.6 billion. Some 131 companies
considered that ensuring that their value chains
are not associated with deforestation represents
a business opportunity that could be valued to
USD 35.6 billion.180

Governments can play major roles in
halting deforestation, including in
public–private approaches
Public-sector involvement is important for
increasing the positive impacts of business
initiatives to limit deforestation and forest
degradation in supply chains. Governments of
producer countries can set enabling legal
frameworks; steer land-use planning; establish

Initiatives to assess deforestation risk are also
emerging. For example, in 2019 the CDP181
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BOX 8 THE 2021 UN FOOD SYSTEMS SUMMIT, AND THE FOREST, AGRICULTURE AND COMMODITY

TRADE DIALOGUES

Decoupling agricultural commodities from
deforestation has been addressed at the UN Food
Systems Summit in September 2021 under Action
Track 3 “Boost nature-positive production”,183 to be
followed up by a coalition called Halting Deforestation
& Conversion from Agricultural Commodities.
In the context of the 26th Conference of the
Parties (COP 26) to the UN Framework Convention on
Climate Change, 11 country and philanthropic donors
pledged USD 1.5 billion to protect forests in the

Congo Basin. Twenty-eight governments signed the
Forest, Agriculture and Commodity Trade Statement
to deliver sustainable trade and reduce pressure on
forests, including by providing support for smallholder
farmers and improving the transparency of supply
chains. Ten of the largest private sector companies
managing over half the global trade of key forest-risk
commodities such as palm oil and soy announced
that they would develop a roadmap for enhanced
supply-chain action by COP 27.

protected areas;184,185 ensure the coherency of
fiscal incentives and forest and agricultural
policies; improve law enforcement and
monitoring; clarify the collective rights of
Indigenous Peoples and local communities,
which have been associated with improved
forest stewardship (see also Chapter 5);186,187,188
support capacity development, especially for
small farmers and small and medium-sized
enterprises; provide guidance on traceability
and chain-of-custody tools; introduce specific
requirements in public procurement for goods
and services; develop reliable and accessible
information systems; and put adequate
mechanisms in place to avoid the risk that small
and medium-sized enterprises will lose access to
markets because of stringent requirements related
to the risk of deforestation. Robust monitoring
and information for decision-making are
enabling factors for improving governance and
informing land-use decisions – such as the use of
near-real-time deforestation alerts.189

to a combination of government policies (e.g.
stronger law enforcement), supply-chain
interventions (including private commitments
on soy and cattle), and changes in market
conditions.190,191 Governments can also take legal
action to prevent deforestation caused by specific
commodities. For example, Indonesia adopted a
temporary moratorium (in force from September
2019 to September 2021) on the expansion of
oil-palm plantations and imposed (in 2019)
a permanent ban on the clearing of primary
forests and peatland – affecting both oil-palm
and timber plantations – on 66.2 million ha of
these strategic ecosystems.

The opportunity cost of halting
deforestation on agricultural revenue is
significant – one estimate puts it at
nearly USD 800 per ha per year in the
Brazilian Amazon
The opportunity cost of conserving forests on the
agricultural revenue obtained from deforested
lands is a key factor for assessing the potential
of instruments designed to add value to forests.
For example, using census and deforestation data
for municipalities in the Brazilian Legal Amazon
Region, de Figueiredo Silva et al. (2018) estimated
the shadow price of reducing deforestation in
terms of agricultural income foregone at minus
USD 797 in annual agricultural GDP per ha of
forest conserved.193 Increasing the economic value

Initiatives involving integrated public–private
approaches to addressing deforestation and
forest degradation are increasing – for example,
the zero-deforestation commitments made for
five commodities in Colombia and the Cocoa
& Forests Initiative in Côte d’Ivoire and Ghana
(Box 9). In Brazil, the reduction in the rate of
deforestation of more than 80 percent achieved
between 2004 and 2014 has been attributed
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BOX 9 PUBLIC–PRIVATE COLLABORATION ON ZERO-DEFORESTATION VALUE CHAINS
Zero-deforestation agreements in Colombia.

The Cocoa & Forests Initiative. Cocoa production
is one of the most important sources of income
in West Africa, involving around 2 million small
producers whose livelihoods depend directly on this
crop. Cameroon, Côte d’Ivoire and Ghana produce
around 68 percent of cocoa worldwide, but the crop
also caused the deforestation of around 2.3 million
ha between 1998 and 2007. In these countries,
public–private partnerships are being established
to scale-up zero-deforestation production and
increase traceability and responsible sourcing by
taking advantage of REDD+ frameworks.192 Since
2017, the governments of Côte d’Ivoire and Ghana
and 35 leading cocoa and chocolate companies
have joined together to eliminate cocoa-related
deforestation and restore forest areas, committing
to aligning their actions in four areas of work, with
shared responsibilities. Côte d’Ivoire has adopted
a national satellite system to monitor deforestation
for the Initiative. Cocoa and chocolate companies
reached 82 percent (Ghana) and 74 percent (Côte
d’Ivoire) traceability in direct sourcing in 2020.
Some 620 000 farmers have been trained in good
agricultural practices for “more cocoa on less land”
and “climate-smart cocoa” and innovative financial
models have been developed, including payments
for ecosystem services to farmers in Côte d’Ivoire
and collective mechanisms like village savings and
loan associations.

The Colombian Government included in its
2018–2022 national development plan the objective
of setting up zero-deforestation agreements for five
agricultural value chains – palm oil, cattle meat,
dairy products, coffee and cocoa. The aim is to
ensure zero gross deforestation by 2025 in these
value chains. An already significant and growing
share of the national market for the five commodities
is covered by the agreements – including, for
example, 15 coffee production companies
commanding 90 percent of the national market and
six companies representing 85 percent of the market
for cocoa. Multistakeholder platforms are at the heart
of the initiative, with all categories of player along the
value chains – government and other public entities,
companies of different sizes and roles, farmer
organizations, commodity-based professional unions,
research centres, non-governmental organizations
and international initiatives – involved in the
collective effort.
SOURCE: R. Rodriguez, Ministerio de Ambiente y Desarrollo Sostenible,
Colombia, personal communication, 22 September 2021.

SOURCE: Cocoa & Forests Initiative. Undated. Annual report Cocoa &
Forests Initiative 2020. (also available at https://www.
idhsustainabletrade.com/uploaded/2021/05/NUM_ANG_RAPPORT_
ICF_VF1.pdf).

et al. (2020) suggests that, although the protection
of indigenous lands and payment schemes
for ecosystem services have shown relatively
high effectiveness in conserving forests, the
intervention context matters.199

of forests for local actors can provide an incentive
to halt deforestation, supported by sustainably
increasing agricultural productivity; moreover,
efforts are needed to address constraints
on smallholders in accessing incentives and
increasing productivity. Incentive measures
to address opportunity costs might include
payments for ecosystem services194,195 and subsidy
reforms.196 Market incentives should be aligned
with forest conservation and ensure support
along supply chains.197,198 An analysis by Börner

There is patchy empirical evidence on the costs
and benefits of halting deforestation. A literature
review by Rakatama et al. (2017) estimated the
mean opportunity cost at USD 11.13 per tCO2e;
transaction and implementation costs at USD 3.39
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3.2

per tCO2e; and total costs at USD 24.87 per
tCO2e. 200 The estimated direct monetary benefits
were significant and thus an important element
in the rationale for forest protection, at USD 17.37
per tCO2e. These estimates vary considerably
with location and time and in relation to
socio-economic conditions – for example, an
increase in world demand for agricultural
commodities would raise the opportunity cost of
forest conservation. 201 Generally, however, it is
likely to be cheaper to halt deforestation than to
restore degraded lands later.

FOREST AND
LANDSCAPE
RESTORATION AND
AGROFORESTRY
HELP DIVERSIFY
LIVELIHOODS AND
LANDSCAPES AND
INCREASE LAND
PRODUCTIVITY

Additional incentives may be needed. According to
a recent report on progress towards achieving
the goals established in the 2014 New York
Declaration on Forests, “All assessment indicators
show either insufficient progress towards ending
forest loss and associated GHG emissions by
2030 or that we are moving further from the
targets”. 202 For example, according to the report,
humid tropical primary forest loss is well
above levels before the New York Declaration
on Forests, “with an average of 41 percent more
loss each year” after the declaration was signed
than before. 203 Although numerous companies
are signing up to deforestation commitments,
progress in achieving results needs to accelerate.

HEADLINES
è Large areas of degraded land would benefit from
restoration involving trees. Of the 2.2 billion ha of
degraded land identified as potentially available for
restoration worldwide, 1.5 billion ha may be best suited
for mosaic restoration combining forests and trees
with agriculture.

Incentive schemes for the provision of forest
ecosystem services are emerging, mostly focused
on carbon. The voluntary forest carbon market
is potentially important, although, despite
early enthusiasm, it has grown only slowly.
With increasing global efforts to decarbonize
economies, investment in climate finance is
projected to grow to USD 60 trillion by 2050
(see Chapter 4). This is likely to create huge
opportunities for forest-based carbon credits
because demand and prices for offset credits
are expected to rise. REDD+ mechanisms are
also providing options for countries to receive
results-based finance.

è Restoration involving trees can provide large
environmental and economic benefits. For example,
restoring degraded land through afforestation and
reforestation could cost-effectively take 0.9–1.5 GtCO2e
per year out of the atmosphere between 2020 and
2050. The restoration of 4 million ha of degraded land
in the Sahara and the Sahel area has created more than
335 000 jobs.
è The scaling up of restoration and agroforestry is
hindered by the time required to obtain profitable
returns. For example, agroforestry can increase crop
productivity in many local contexts, but obtaining a
profitable return can take up to eight years compared
with 1–2 years for annual crops.

In some contexts, forest-based tourism can
be important for generating economic and
employment opportunities for women, youth and
other vulnerable groups. Aligning incentives
created by policies and providing other support
to recognize the role of forests could contribute
to halting deforestation; such measures are
discussed in Chapter 4. n

The United Nations has declared 2021–2030 the
Decade on Ecosystem Restoration, with the aims
of preventing, halting and reversing ecosystem
degradation on every continent and in every
ocean; building political momentum; and creating
a global movement and scaling up successful
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restoration actions. “Avoid degradation”, “reduce
degradation” and “restore degraded land” are
the three aspects of the response hierarchy
in the forest and landscape restoration (FLR)
approach. 204 Restoration can pay its way, but
it is usually cheaper to maintain ecosystems
than to let them degrade and then undertake
restoration. 205 This section examines tree-based
strategies for restoring degraded land, increasing
agricultural productivity and maintaining or
restoring ecosystem services with a view to
increasing the resilience of both ecosystems
and people.

forests would help in sustaining water services,
with FLR a cost-effective measure for maintaining
water-holding capacity, soil fertility and soil
stability. 211
The potential effects of restoration at the
global level can be huge. Van der Esch et al.
(2021) estimated that, between 2015 and 2050,
without land restoration measures (baseline
scenario), soil and biomass productivity will be
negatively affected on 12 percent of the global land
area; croplands will expand by about 20 percent
(approximately 300 million ha) at the expense of
natural areas; 6 percent of remaining biodiversity
will be lost due to land-use change, intensive
production and climate change; and average
annual carbon emissions from land-use change
and management over the period will amount
to 16 percent of current annual emissions.212 A
scenario in which restoration and protection
measures are implemented to maintain ecosystem
functions would result in 400 million ha more
natural land compared with the baseline scenario,
one-third of the projected global biodiversity loss
would be prevented, and an additional 83 Gt of
carbon would be stored in soils and vegetation,
equivalent to more than seven years of current
global emissions. On the other hand, limitations
on land availability for agriculture would lead to
increases in food prices.235

In diverse contexts, the cost of
restoration is much lower – up to
26 times – than the cost of inaction, and
the environmental benefits can be
considerable
An assessment in 42 African countries showed
that the benefit of land restoration and
conservation for agricultural productivity is
3–26 times greater than the cost of inaction. 206
Mirzabaev et al. (2021) demonstrated that, in
scenarios developed for Great Green Wall (GGW)
countries, the costs of land restoration (cost of
action) are lower than the costs of inaction, thus
providing a strong economic justification for land
restoration activities in the Sahel. 207

To be successful, restoration programmes require
accurate and systematic designing, planning
and monitoring and a combination of multiple
balanced actions on the ground. Trees can play
a significant role, but simply planting trees on
degraded lands (especially in monocultures)
is insufficient and a misconception of forest
restoration. FLR goes beyond simply establishing
forest cover, involving the restoration of whole
landscapes to meet present and future needs and
offering multiple benefits and land uses over
time. 213

Restoring degraded ecosystems can both
enhance the provision of ecosystem services
such as biodiversity conservation and water
and climate regulation and spur economic
growth – now, and beyond the pandemic. 208
A meta-analysis of 89 studies in a broad range of
ecosystem types worldwide, including forests,
found that restoration increased the provision
of biodiversity and ecosystem services by an
average of 44 percent and 25 percent, respectively,
relative to levels in degraded systems (measures
of biodiversity were related to the abundance,
species richness, diversity, growth and biomass of
organisms present). 209

Peatlands. GHG emissions from peatlands – such
as after they are drained, or when they burn
– are estimated to constitute about 5 percent
of the global CO2 emissions caused by human
activities. 214 Dry, hot and windy weather
conditions, which are already a reality in many
regions, 215 are leading to long-lasting peatland
fires, even along the Arctic Circle. 216 Declining

Restoration can enhance key ecosystem services
like water regulation and quality. Burek et al.
(2016) estimated that 4.8 billion–5.7 billion people
could be living in water-scarce areas at least one
month per year by 2050. 210Investing in healthy
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2020, a nearly tenfold increase. 221 In Canada, the
annual national cost of wildland fire protection
(i.e. real increases in suppression costs and not
the fixed costs to maintain firefighting personnel
and programme management) have risen by
about CAD 150 million per decade since data
collection started in 1970. 222 Few countries have
assessed the overall economic burden of wildfire.
An exception is the United States of America,
where the annualized economic burden (all costs
and impacts) of wildfire has been estimated
at USD 71.1 billion to USD 348 billion (2016
dollars). 223

rainfall, the thawing of permafrost and reduced
glacier discharge combined with other complex
phenomena that increase peat exposure to oxygen
are threatening to turn an increasing area of
peatland from GHG sinks to sources.
Smouldering peatland fires draw attention, but
the draining of peatlands for cropping, grazing,
forestry, energy and other uses is a long-term
challenge. Drained peatlands continue to emit
GHGs (and ecosystem services continue to
decline) until they are rewetted. With peatland
mapping and assessment advancing, an
increasing number of countries are becoming
aware of their depleting peatlands – and their
ongoing emissions. Protecting peatlands from
drainage, and restoring peatlands, have become
priorities for many of the estimated 180 countries
with peatlands, 217 and knowledge and experience
in peatland restoration have been accumulating
since at least the 1970s. 218 Improving peatland
management is needed not only to safeguard
carbon and reduce fire risk but also to protect
coastal and riverine areas from subsidence, ensure
flood protection and maintain water filtration
services and biodiversity. The cost of peatland
restoration is likely to be considerably lower
than the estimated local and regional economic
benefits, particularly in terms of human health
due to reduced haze. 219

Integrated fire management is widely accepted
as an appropriate approach for ensuring that
all aspects are considered in fire management
planning and decision-making and can
help reduce the overall cost burden of fire,
especially by reducing the need for wildfire
suppression and restoration. 224 A recent study
in the European Alpine region estimated the
total direct cost of firefighting and post-fire
management (excluding prevention measures)
at around EUR 75 million per year; conversely,
integrated fire management measures including
prevention and suppression would cost around
EUR 10 million per year. Ecosystem restoration
is an important component of integrated fire
management and can support the mitigation and
prevention of future wildfires.

Fire contributes more than 5 percent of
greenhouse-gas emissions from
agriculture, forestry and other land use.
Integrated fire management is much less
costly than firefighting

Restoration can generate substantial
economic benefits, potentially yielding
USD 7–30 for every USD 1 invested; the
restoration of 4 million ha of degraded
land in the Sahara and the Sahel created
more than 335 000 jobs

Biomass fires make a significant contribution
to GHG emissions, representing more than
5 percent of total emissions from agriculture,
forestry and other land use (according to recent
unpublished FAO estimates). New estimates
using FAOSTAT data indicate that GHG emissions
due to biomass fire are roughly 30 percent
higher than previously thought. 220 The amount
of money spent each year globally on fire
management has been increasing, with the
bulk in fire suppression: in the United States of
America, for example, firefighting expenditure
by federal agencies has increased from about
USD 240 million in 1985 to USD 2.27 billion in

Implementing restoration implies investment.
For example, the investment required to
achieve the Bonn Challenge (the restoration of
350 million ha by 2030) is estimated at more than
USD 36 billion annually; the estimated cost of
achieving land degradation neutrality globally is
USD 318 billion per year between 2015 and 2030. 225
Despite the attention that restoration is receiving
globally, of the USD 14.6 trillion announced by the
world’s 50 largest economies in fiscal spending
as part of the COVID-19 recovery policies and
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FIGURE 9 THE RELATIVE PROPORTIONS OF DIFFERENT RESTORATION INTERVENTION TYPES IN BRAZIL,

EL SALVADOR, MEXICO (QUINTANA ROO STATE), RWANDA AND THE UNITED STATES OF AMERICA, AS OF 2018
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stimulus plans, only about 2.5 percent is for
green initiatives (which include nature-based
solutions and green research and development). 226
Only 3 percent of overall recovery spending is
considered positive for natural capital and up
to 17 percent could affect it negatively. 227 This is
a missed opportunity: restoration can provide
some of the highest returns in the form of climate
and environmental benefits, jobs and economic
growth 228 while also increasing land productivity.
For example, it has been estimated that achieving
the Bonn Challenge could take an additional
13–26 Gt of GHGs out of the atmosphere, 229
delivering a net benefit of USD 0.7–9 trillion and
USD 7–30 for every USD 1 invested. 230 Roe et al.
(2021) estimated that the restoration of degraded
land through afforestation and reforestation

could cost-effectively take 0.9–1.5 GtCO2e per year
out of the atmosphere between 2020 and 2050
(see Table 4). 231
Investments in FLR can generate considerable
employment. For example, FLR actions created
354 000 short- and long-term jobs in five
countries – Brazil, El Salvador, Mexico, Rwanda
and the United States of America – as of 2018; 232
these five countries have collectively committed
to restoring 30.7 million ha of degraded land
by 2030, mostly through forest-related activities
(Figure 9). 233
Dryland degradation has been valued at
USD 6.3 trillion to USD 10.6 trillion per year, and
50 million people could be displaced because of it
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TABLE 5 COST DATA RETRIEVED FROM THE LITERATURE ON FOREST RESTORATION IN TROPICAL AND
SUBTROPICAL COUNTRIES (23 STUDIES)
Intervention

Cost category

Cost range (USD/ha)

Assisted natural regeneration

Establishment
Annual maintenance (years 1–5)

12–3 880
2–213

Agroforestry

Establishment (year 1)
Annual maintenance (years 1–5)

125–1 240
5–720

Planted forests (for restoration)

Establishment (year 1)
Annual maintenance (years 1–5)

105–25 830
167–2 421

Planted forests (commercial/monoculture
plantations)

Establishment (year 1)
Annual maintenance (years 1–5)

34–6 888
43–150

SOURCE: Bodin, B., Garavaglia, V., Pingault, N., Ding, H., Wilson, S., Meybeck, A., Gitz, V. et al. 2021. A standard framework for assessing the costs
and benefits of restoration: introducing The Economics of Ecosystem Restoration. Restoration Ecology. https://doi.org/10.1111/rec.13515

in the next ten years. 234 Eleven sub-Saharan GGW
member countries (Burkina Faso, Chad, Djibouti,
Eritrea, Ethiopia, Mali, Mauritania, the Niger,
Nigeria, Senegal and Sudan) have conducted land
restoration and sustainable land management
activities in the Sahara and the Sahel with the aim
of increasing adaptation, mitigation and resilience
to climate change, combating desertification,
conserving biodiversity and ensuring sustainable
development. When accounting for measures
strictly within GGW intervention zones, 4 million
ha of degraded land has been restored under
the programme, generating approximately
USD 90 million in revenue for rural people
between 2007 and 2020 and creating more than
335 000 jobs, mainly in the implementation of
restoration activities and the production and sale
of NWFPs. 235

landscape restoration to help in prioritizing
investment in this process. 241
In the absence of robust systematized
cost–benefit data, restoring degraded ecosystems
may be perceived as a costly or not-cost-efficient
approach 242 instead of an investment that
can generate tangible returns in the future
(as well as increase land productivity).
Moreover, restoration comprises a wide suite
of potential interventions, the upfront costs of
which can vary enormously; “active” restoration
can cost up to ten times more than natural
regeneration approaches 243 but may be needed
where there is low site resilience; 244 Box 10
presents an example in which an assisted natural
regeneration approach cost about half as much
as a more active approach such as tree-planting.
The best restoration approach in a given
situation depends on various economic, social
and environmental factors. Underestimating the
benefits and costs of restoration can increase
the perceived investment risk. This is especially
true in highly degraded landscapes, where the
costs are usually considered too high and the
direct economic benefits insufficiently tangible
to attract investment.

Only a few long-term examples of successful FLR
are available on how to implement the concept’s
broadly accepted principles 236 in practice.
Moreover, there is a lack of systemization of
information on FLR costs and benefits. 237,238,239
A literature review of forest restoration costs
in tropical and subtropical countries across
a range of restoration interventions retrieved
61 relevant studies that provided restoration
cost estimates in specific countries. 240 Of these,
23 contained sufficiently robust data to allow
the calculation of costs per unit area per year
(Table 5). A collaborative international effort, The
Economics of Ecosystem Restoration, is underway
to obtain more data for economic analyses of

An analysis of 225 case studies in respect to
benefits and 94 case studies in respect to costs
showed that, even under a worst-case financial
scenario, investing in restoration would return
a financial profit in six of the nine ecosystem
types assessed (Figure 10). 245 Under a best-case
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BOX 10 USING ASSISTED NATURAL REGENERATION TO RESTORE A WATERSHED IN THE PHILIPPINES
annual maintenance and monitoring costs for the
subsequent five years of up to USD 213 per ha.
In Bohol, ANR interventions included establishing
firebreaks, employing community members to
conduct fire patrols, staking and protecting naturally
regenerated seedlings and saplings, reducing
competition from grasses by weeding and pressing,
and controlling grazing and woodfuel-gathering.
Farmers planted food crops in firebreaks to
provide financial benefits during restoration.
Observable changes in biodiversity were evident
in grassland areas within 18 months, and tourism
prospects also increased.

An assisted natural regeneration (ANR) project in
the Danao municipality of Bohol, the Philippines,
was implemented with the aim of restoring a
highly degraded and deforested watershed area.
Initially, considerable effort was required to
encourage local stakeholders and authorities to
change from conventional tree-planting approaches,
although, at USD 579 per ha, the cost of ANR was
almost half that of a conventional tree-planting
approach in the area (USD 1 048 per ha). The cost
is in line with indicative costs for ANR elsewhere
in the tropics, at an average of USD 257 for
direct establishment costs per ha in year 1 and

SOURCE: Shono, K., Chazdon, R., Bodin, B., Wilson, S. & Durst, P. 2021. Assisted natural regeneration: harnessing nature for restoration. Unasylva,
71(252): 71–81.

scenario, restoration would generate positive
benefit–cost ratios in all the ecosystem types
considered. According to the analysis, tropical
forest ecosystems offer among the best value
for restoration investment in absolute terms (i.e.
based on net present values and at social discount
rates of 2 percent and 8 percent). Nevertheless,
more data are needed to fully assess the costs and
benefits of FLR policies and action and to enable
cost-effectiveness and cost–benefit analyses and
thereby help unlock and adequately allocate
investment; 246 increasingly, tools exist to help
in maximizing the cost-effectiveness of FLR
interventions (Box 11).

The components of agroforestry (animals, crops
and trees) can be combined in a wide range of
production processes. The three main types of
agroforestry system are: (1) agrosilvicultural (trees
combined with crops); (2) silvopastoral (trees
combined with animals); and (3) agrosilvopastoral
(trees, animals and crops).
As an integrated agrifood system, agroforestry
has the potential to advance global food
security by increasing crop yield and resilience,
providing ecosystem services, addressing
land degradation and improving livelihood
resilience. 251 Of the 2.2 billion ha of degraded
land identified as potentially available
for restoration worldwide, 1.5 billion ha is
considered best-suited for mosaic restoration
in which forests and trees are combined
with other land uses such as agroforestry,
smallholder agriculture and settlements. 252 The
strategic establishment of trees on degraded
land can increase agricultural productivity
and the provision of ecosystem services, such
as improved soil nutrient- and water-holding
capacity and pest and weed management. 253,254

Agroforestry increases biodiversity and
carbon in landscapes and can increase
smallholder income and resilience but
requires incentives to cover risks and
upfront costs
Agroforestry is a land-use system that involves
the use of perennial woody species with
agricultural crops or livestock in a given space
and over a given period. Forty-three percent
of all agricultural land globally – more than
1 billion ha – has at least 10 percent tree cover. 250

It is estimated that agroforestry systems can
contain 50–80 percent of the diversity of natural
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FIGURE 10 INTERNAL RATES OF RETURN (A) AND BENEFIT–COST RATIO (B) FOR RESTORATION

IN NINE MAJOR BIOMES
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BOX 11 SPATIAL PLANNING OPTIMIZATION FOR THE COST-EFFECTIVENESS OF FOREST

AND LANDSCAPE RESTORATION

Increasingly, spatial planning tools are available to
maximize the benefits of restoration interventions
and minimize the negative impacts of land-use
decisions. The Restoration Opportunities Assessment
Methodology,247 developed by the International
Union for Conservation of Nature and the World
Resources Institute, is a flexible cost-effective
framework that can be used to identify priority
areas and restoration interventions at the national
and subnational levels. The WePlan-Forests
platform,248 created by the International Institute for
Sustainability and the Secretariat of the Convention
on Biological Diversity, helps countries identify
where forest and landscape restoration can achieve

the greatest biodiversity and climate benefits;
quantify trade-offs among multiple objectives
of restoration; and fully harness the potential of
natural regeneration as a cost-effective restoration
strategy. A study on the use of WePlan-Forests
in six pilot countries integrated spatially explicit
estimates of where natural regeneration is possible
with a model of establishment and opportunity
costs to create new estimates of forest restoration
costs; it demonstrated that accounting for natural
regeneration in addition to active regeneration could
reduce the establishment costs of forest restoration
by 51–65 percent and create billions of US dollars
in savings.249

forests and can have 60 percent higher mean taxa
richness than forests (consisting of both forest
and non-forest species). 255 This higher biodiversity
includes above- and below-ground flora and
fauna species, many of which (such as pollinators,
soil organisms and mycorrhizae) can increase
agricultural productivity. A global meta-analysis
found that restored agroecosystems, such as
agroforestry systems, increase overall species
diversity by an average of 68 percent and the
supply of ecosystem services by 42 percent. 256 This
is particularly significant for soil health, as noted
in another recent meta-analysis, which found that
agroforestry contributes to boosting ecosystem
services, leading to a 50 percent reduction in soil
erosion rates, a 21 percent increase in soil carbon
storage, and a 46 percent increase in soil nitrogen
availability to crops. 257

Given the potential of agroforestry to help
mitigate and adapt to climate change, 40 percent
of non-Annex I countries under the UNFCCC
propose this land use as a solution in their
NDCs, with the measure embraced most widely
in Africa (contained in 71 percent of NDCs),
followed by the Americas (34 percent of NDCs),
Asia (21 percent) and Oceania (7 percent);
50 percent of the 73 developing countries with
REDD+ strategies have identified agroforestry as
a way to combat forest decline. 260 The COVID-19
pandemic has further highlighted the importance
of diversified, resilient, localized production
systems for maintaining animal, human and
ecological health.
The land-equivalent ratio, defined as the ratio of
the area under sole cropping to the area under
intercropping needed to give equal amounts
of yield at the same management level, is
commonly used for comparing productivity in
terms of biomass and other yields. In a study
of five agroforestry systems in five European
countries, the adoption of agroforestry was
shown to increase agronomic productivity
by 36–100 percent (i.e. a land-equivalent
ratio of 1.36–2.00), depending on crop type,
crop arrangement and management, and
local conditions. 261 Kuyah (2019) analysed

The measurement of tree cover on agricultural
land can be used to estimate the extent of
agroforestry and assess the benefits of agroforestry
systems, particularly in terms of carbon
sequestration. In a global analysis, remote sensing
data estimated that tree cover contributed at least
75 percent of the 45.3 GtC on agricultural lands in
2010.258 Tree cover on agricultural land increased
by 3.7 percent between 2000 and 2010, which
increased carbon storage by more than 2 GtC.259
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BOX 12 AN AGROFORESTRY MODEL IN THE BRAZILIAN AMAZON
Farmers in Tomé-Açu in the eastern Amazon in Brazil
have developed a farmer-led agroforestry model
known as SAFTA, which combines market-oriented
agroforestry systems and local agro-industry, adding
value to agroforestry products and promoting
exports to national and global markets. SAFTA is
a transitional agroforestry system that involves
short-term annual crops, medium-term perennial
crops and long-term fruit and timber tree species.274

In the past, SAFTA has been supported by the federal
and state governments, and currently it is supported
by local governments (and it has been branded
as a means to position its products in local and
international markets).275 Although SAFTA can take
various forms, it is usually based on a combination of
1–3 valuable cash crops (e.g. cocoa, cupuaçu, black
pepper and açai) and the production of oils, resins
and timber.276

126 peer-reviewed studies on agroforestry
in sub-Saharan Africa and concluded that,
on average, agroforestry systems increased
crop yield while maintaining the delivery of
regulating/maintenance ecosystem services. 262

had 42–137 percent higher earning capacity and
food security than farmers who practised annual
monocropping. 270
Despite the wide-ranging environmental benefits
of agroforestry, its adoption and scaling up face
challenges, many of which are socio-economic
in nature, including labour, gender and farm
size. 271 High establishment costs and longer-term
returns, access to capital and markets, knowledge
and capacity management, and land-tenure
insecurity all represent significant barriers
to the uptake of agroforestry by farmers.
Smallholder producers face trade-offs between
alternative land uses, such as monocropping,
and need to assess the comparative profitability
of a given practice, including whether the
practice is culturally appropriate. 272 Although
numerous studies have demonstrated the higher
productivity of agroforestry systems, many
farmers perceive such systems as less productive
and thus financially unviable or risky. 273

Agroforestry is a potential option for
maintaining ecological balance and diversifying
rural livelihoods (Box 12). 263 To date, however, it
has been promoted primarily for subsistence, and
many of its benefits have not been adequately
quantified. The distributional ranges of both
costs and benefits are highly variable, even
within individual practices and systems.
Agroforestry is a longer-term investment than
conventional agriculture, requiring longer profit
forecasts and planning; 264,265 it can also incur
high establishment and maintenance costs,
sometimes generating net losses in the first few
years. 266 On average, agroforestry sees profitable
returns after 3–8 years; for annual cropping
systems, this period is normally 1–2 years.

The greater uptake of agroforestry requires
effective incentives and strategic investments
to achieve restoration and improved production
objectives, such as providing support for
tree establishment, increasing the knowledge
and capacity of smallholders and extension
professionals in tree-growing, and improving
access to markets. 277,278,279

Agroforestry systems are more resilient
than conventional agricultural systems to
environmental shocks and the effects of climate
change, such as severe storms, droughts and
floods, due largely to the diversity of benefits
they provide. 267 They increase food security and
nutrition by serving as safety nets during such
shocks, 268 especially when these affect entire
communities rather than single households. 269 In
an upland area of the Philippines, for example,
smallholder farmers who adopted agroforestry

Government incentives, redesigned agricultural
credits and payments for ecosystem services
can help address the significant barrier of
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3.3

limited short-term cashflow. In Peru, a national
policy on agroforestry concessions grants land
rights to smallholders who encroached forest
land before 2011 on the condition that they
conserve and sustainably manage forests and
establish agroforestry. 280 Given adequate carbon
prices and institutional support, payments for
carbon sequestration may further incentivize
uptake. 304 A study in Ethiopia found that carbon
revenue made agroforestry more profitable than
monocropping, with carbon revenue being even
higher than the net revenue of any monoculture
plot when the sequestration rate was high and the
price of carbon was at its highest. 281

INCREASING
SUSTAINABLE FOREST
USE, AND BUILDING
GREEN VALUE CHAINS,
WOULD HELP MEET
FUTURE DEMAND
FOR MATERIALS
AND SUPPORT
SUSTAINABLE
ECONOMIES

Green recovery from the pandemic is an
opportunity to increase the restoration
effort and thereby create jobs and enable
long-term increases in land productivity
As of 2020, nearly two-thirds of the USD
115 billion per year in public funds invested
in nature-based solutions is being spent on
restoration (forest and peatland restoration,
regenerative agriculture, water conservation and
natural pollution control systems). 282

HEADLINES
è The world will need more renewable materials.
The global consumption of all natural resources is
expected to more than double from 92 billion tonnes per
year in 2017 to 190 billion tonnes in 2060, assuming a
continuation of current trends.

Building back after the COVID-19 pandemic
requires not only economic growth but also
supporting productive healthy ecosystems
(i.e. “green” recovery). Given their potentially
high economic returns, 283 the forest sector and
nature-based approaches like FLR, peatland
rewetting and agroforestry can be effective
as part of a green recovery. The potential
environmental and socio-economic benefits
of FLR and agroforestry are immense, but
so too are the challenges of planning and
implementing successful interventions on the
ground. Thus, considerable effort is needed to
compile and share data and knowledge on FLR
and agroforestry and how to put these into effect
efficiently and to optimize the benefits. n

è An increase in forest area and sustainable forest
management could support a green recovery and a
transition to carbon-neutral economies. In construction,
for example, replacing a non-wood material with a wood
product would, on average, avoid carbon emissions of
0.9 kg of carbon for every 1 kg of carbon in wood.
è There is potential to mobilize forest-based
industries to scale up innovative green value chains.
For example, the non-food biobased industries are
estimated to grow by 3.3 percent per year to 2030,
when output is projected to be worth USD 5 trillion.
The annual global consumption of all natural
resources, such as biomass, fossil fuels, metals
and minerals, is projected to more than double
from 92 billion tonnes in 2017 to 190 billion in
2060 (Figure 11) as a consequence of population
growth and increasing affluence. 284 This added
demand will strain natural resource systems,
including forests.
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FIGURE 11 PROJECTED GLOBAL MATERIAL EXTRACTION, 2015–2060, ASSUMING A CONTINUATION OF

CURRENT TRENDS
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Seventy-five percent of total material demand
today is met by non-renewable resources; the
remaining 25 percent is supplied by biomass,
which comprises organic materials such as food
crops, meat and dairy products and a host of forest
and other biomass products. Worldwide, biomass
extraction increased from 9 billion tonnes in 1970
to 24 billion tonnes in 2017 and is expected to reach
44 billion tonnes by 2060.285

Demand for biomass is expected to rise further
to meet growing needs for food, energy,
housing and other material uses. Demand for
forest-based biomass will be driven mainly
by construction (with demand in that sector
expected to almost triple by 2030) and
packaging (with demand expected to double
by 2030). 288 Sustainably meeting demand for
forest-based biomass will require an increase
in resource supply through restoration,
reforestation and afforestation on degraded
lands and increased resource efficiency.
Sustainability also requires efforts to improve
manufacturing efficiency and energy flows,
promote the cascading use of forest products,
change consumption patterns, and facilitate a
transition to more circular economies.

The agrifood industry accounts for most of the
biomass consumption worldwide. The global
harvest of major crops, such as cereals, oil and
sugar crops, roots, tubers and pulses, amounts
to about 27 percent of the global biomass used
for food, fodder, fibre and forest products. 286
The timber and wood-based industry is another
key biomass-consuming sector, with world
production of roundwood (at 3.91 billion m 3 in
2020) increasing by 12 percent in the last two
decades. 287
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When sustainably produced, wood has
significant potential to reduce
greenhouse-gas emissions from the
building and construction sector

The development of “mass timber” construction
and associated novel wood-frame multistorey
construction practices has led to significant
growth in demand for engineered wood products,
particularly cross-laminated timber. Although the
majority of cross-laminated timber projects are in
developed countries, wood construction is poised
to gain momentum in other parts of the world, too
(Box 13).

Providing housing for a growing and increasingly
urbanized population is a major challenge.
Globally, an estimated 3 billion people (40 percent
of the world population) will need new housing by
2030, which translates into a need for 300 million
new dwellings (between 2016 and 2030).289

The increased use of wood in construction can
contribute to economic development in the global
South. For example, under one scenario, it has
been estimated that the production and primary
processing of wood to meet expected demand for
housing could contribute up to USD 83 billion
to Africa’s bioeconomy by 2050 while creating
25 million jobs through the additional forest
plantations and processing needed to develop the
building materials. 300 Unlocking this potential,
however, requires investment to strengthen
technological and human capacity.

The construction sector, which was responsible for
almost 40 percent of energy- and process-related
GHG emissions in 2018, 290 will thus pose a major
threat to sustainability. Eleven percent of the total
emissions of the building and construction sector
can be attributed to materials; transitioning to
carbon-storing renewable construction materials
such as wood, therefore, could be a significant
means for mitigating climate change. 291,292
Product-level studies that estimate the
substitution effect underscore the important role
that wood buildings can play in decarbonizing
the construction sector. A recent literature review
concluded that wood has a median substitution
factor h of 0.9 – in other words, every 1 kg of
carbon in wood that replaces a non-wood material
in a building system could produce an average
emission reduction of about 0.9 kg of carbon. 293
A study in Finland found that, due mainly to the
environmental benefits of wood as a construction
material, residents of wooden houses have a
12 percent lower carbon footprint (amounting to
950 kg CO2e per year), on average, than residents
of non-wooden houses. 294 Wooden buildings also
have positive impacts on the physical, mental and
emotional health of occupants. 295 According to a
study in Australian workplaces, biophilic designs
that incorporate exposure to wood can reduce
sick leave and increase the overall well-being
of workers, leading to a 5 percent increase in
productivity. 296

Wood encouragement policies, which, in
developed countries, tend to focus on public
procurement for buildings and infrastructure,
can support and promote the use of wood in built
environments (Box 14). 301
Unfavourable building codes can inhibit the
greater use of wood in multistorey buildings.
Recent changes to building codes at the
international (e.g. the 2021 International Building
Code), national (e.g. Australia) and provincial
(e.g. British Columbia, Canada) levels have been
introduced to enhance the use of wood in the
building construction sector. 302,303
The World Business Council for Sustainable
Development estimates that biomass demand will
grow by 8.8 percent per year to 2030 due to the
building and construction sector, 304 and greater
interest in buildings based on mass timber might
further increase demand. Sustainably meeting
such heightened demand will require greater
resource efficiency (among other things), which
is increasingly feasible, such as through off-site
construction approaches involving digitally
precise designs, prefabrication and the remote
assembly of building components.

h Substitution factors are typically used to express the emissions that
would be avoided if a wood-based product is used instead of a product
made from another material providing the same function. Thus, a
substitution factor of 1 would mean avoiding 1 kg of carbon emissions
for every 1 kg of carbon in wood products used in place of non-wood
materials. Substitution gains may be counterbalanced by a reduction in
forest carbon stock and other leakage effects between regions and
need to be further assessed and considered.

| 50 |

THE STATE OF THE WORLD’S FORESTS 2022

BOX 13 GABON PROMOTES CROSS-LAMINATED TIMBER BUILDINGS
Gabon created the Gabon Special Economic Zone
(GSEZ) in 2010, considered the world’s first certified
carbon-neutral industrial zone.297 The zone, which is a
joint venture between the Government of Gabon, Olam
International and the African Finance Corporation, was
developed at a cost of USD 400 million as a platform
for establishing wood-processing facilities in Africa.
The development of the wood sector, including the
sustainable construction of the built environment,
is among the governmental priorities identified in
Gabon’s “Emergent 2025” national strategy to reduce
greenhouse-gas emissions, encourage the sustainable
use of forest products and tap into emerging markets.298

The government also launched an initiative to construct
Gabon’s first cross-laminated timber building, the
Gabon Sovereign Wealth Tower. This project aims to
maximize the use of locally sourced wood materials;
achieve design excellence for mass-timber-based
mixed-use development and zero-carbon construction;
anchor the development of mass-timber value chains
in sustainable forest management; and enhance
the transfer of skills in timber value chains and the
construction sector. According to initial calculations,
the tower has the potential to remove about 1.5 million
kg of carbon dioxide from the atmosphere, a weight
equivalent to 36 Boeing 737-800s.299

BOX 14 WOOD ENCOURAGEMENT POLICIES
United States of America. WEPs are designed to
support local forest industries, sustainable economic
development and climate-change mitigation
objectives. Most, but not all, WEPs target public
buildings.

Wood encouragement policies (WEPs) are policies
formulated at the national or subnational level to
promote the use of wood as a building material –
they are in place in (for example) Australia, Canada,
France, Germany, Japan, New Zealand and the

SOURCE: FAO. 2020. Status of public policies encouraging wood use in construction – An overview. Draft background paper prepared for the 61st Session
of the FAO Advisory Committee on Sustainable Forest-based Industries. Rome.

Improvements in material efficiency
can help sustainably meet global
wood demand

to 83 percent in 2016; moreover, residues from
solid-wood processing and pulping processes are
increasingly used as biomass fuel to substitute
fossil fuels. 305

Minimizing any negative environmental
implications of the forecast increase in wood
demand requires an increase in efficiency
and avoidance of wood loss and waste in
harvesting and processing. Improvements in
material efficiency are underway. An assessment
of efficiency improvements in Canada, for
example, found that the rate of harvested
wood use increased from 61 percent in 1970

Efficiency gains can be amplified through the
cascading use of wood raw materials. These can
be estimated through “material balances”, which
approximate material losses by estimating the
difference between the quantity of total material
consumed in one processing step and the total
material produced in the following processing
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FIGURE 12 MATERIAL BALANCE IN THE SAWMILLING PROCESS FOR NON-CONIFEROUS SAWNWOOD
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step.i The path of cascading use and the range
of estimated losses provide indications of where
and how much efficiency gains might be possible.
In the case of sawnwood production, for example,
reporting countries indicate that 45–66 percent of
the roundwood volume used becomes sawnwood,
about one-third becomes chips and slabs,
approximately one-tenth becomes sawdust and,
in some countries, an additional 2–10 percent
becomes shavings (Figure 12). 306 What is not used
for any of the above products is considered
shrinkage loss, which varies considerably
between countries due to (for example)
differences in species, the portfolio of products
produced, available markets, and technologies.

Adding value across the cascade of products could
extend material lifespans, reduce original demand
for material, and extend carbon storage times
and thus enhance the sustainable use of forest
products. Wood residues from the industrial
processing of roundwood can be a valuable
resource if used as feedstock for other products
and if ultimately used for energy generation,
substituting for less-sustainable energy sources.
Recycling and re-use, which increase the lifespan
of products, are another form of cascading use.
Paper is one of the most commonly recycled
materials globally: the industry has achieved a
recovery rate of more than 60 percent in Europe
and Northern America, nearly 50 percent in
Latin America and the Caribbean and Asia
and the Pacific and just under 30 percent
in Africa. 307 A recent analysis found that
achieving the maximum technical recycling
potential of waste wood and paper would
increase the wood-use efficiency ratio in the
European wood sector by 31 percent, leading to
a concomitant reduction in GHG emissions of
52 percent. 308 Thus, while increasing resource
efficiency is feasible, regional disparities persist.
Capacity development, technological and design

The percentage of material used for low-value
products or lost through shrinkage may be much
higher in developing countries with only limited
use of modern technology across the harvesting
and processing stages and with limited access
to markets for the full suite of wood products.
i The cascading use of wood and wood loss can be quantified using
forest product conversion factors, which indicate the quantity of one
product that can be produced from another and how much loss would
be expected during that process.

| 52 |

THE STATE OF THE WORLD’S FORESTS 2022

BOX 15 USE OF WOOD FIBRE IN THE MANUFACTURE OF MEDICAL PRODUCTS
and diapers, and there have been advances in the
development of low-cost wound dressings made of
wood-based nanocellulose.314,315 Demand for health
supplements extracted from forests grew dramatically
during the pandemic. In the United States of America,
for example, sales of herbal dietary supplements
for immune health, stress relief and heart health
increased by 17.3 percent between 2019 and
2020, to USD 11.3 billion; top-selling supplements
contained black cohosh (Actaea racemosa), açai
(Euterpe oleracea), ginseng (Panax spp.), Garcinia
gummi-gutta and mushrooms (Cordyceps spp.).316

The COVID-19 pandemic has dramatically increased
demand for a range of medical products, particularly
personal protective equipment such as gowns, masks,
surgical drapes and bed sheets, which are typically
made of non-woven polypropylene but can also be
made with wood fibre. A paper membrane made of
highly crystalline cellulose nanofibres can filter virus
particles and thus mitigate their spread.312 Fully
compostable and biodegradable medical masks have
been developed using wood fibre.313 Wood fibre can
also be used in biobased value chains to manufacture
hygiene papers, hand sanitizers, soaps, toothpastes

SOURCE: Verkerk, P.J., Hassegawa, M., Van Brusselen, J., Cramm, M., Chen, X., Imparato Maximo, Y., Koç, M. et al. 2021. Forest products in the global
bioeconomy. Rome, FAO. https://doi.org/10.4060/cb7274en

Biochemicals are considered a growth sector,
with the global chemicals industry generating
an estimated EUR 4.01 trillion in 2020. 317
Significant opportunities lie, for example,
in the kraft lignin segment, in which only
1–2 percent of residues are currently converted
into higher-value products. 318
 Bioplastics can be produced using lignin
and industrial side streams from the
pulp-and-paper industry. Bioplastics currently
represent only 1 percent of the total volume
of plastics produced annually. The current
production capacity of second- and
third-generation feedstock bioplastics derived
from crops and plants not suitable for food or
feed (e.g. trees), waste from first-generation
feedstock (e.g. bagasse and waste vegetable
oil) and algae is estimated at 2.3 million
tonnes; production capacity is projected to
grow to 4.3 million tonnes by 2022. 319
 The production of manufactured cellulosic
textiles (typically derived from wood or other
plant-based material) is projected to rise from
6.4 million tonnes in 2020 to 8.6 million tonnes
in 2027. 320 Such wood-based textiles could
have a substitution factor as high as 2.8. 321
According to a recent scenario-based estimate,
global roundwood production would increase
by 81 million m 3 by 2040 if wood-based fibre
met 30 percent of total textile fibre demand. 322

innovation and a conducive policy framework are
needed to increase material efficiency globally
by improving the technological and social
infrastructure. 309

Biobased industries cater to a wide range
of needs with environmentally friendly
products and add value to resources
Forests and trees provide renewable raw
materials for a host of manufacturing industries
that produce a wide range of bioproducts;
some (e.g. wooden furniture, pulp and paper,
cork, bamboo, rattan, medicinal plants and
resins) have been in use for millennia, and
others (e.g. wood foam, textile fibres and
bioplastics) are the result of recent innovations.
Renewable bioproducts allow the substitution of
GHG-intensive products. 310
The non-food biobased industries are estimated
to grow at 3.3 percent per year to 2030, when their
output is projected to be worth USD 5 trillion. 311
A diverse range of forest-based bioproducts
contributes to the global bioeconomy, some of
which are described below and in Box 15.
 A wide array of biochemicals can be
manufactured from biomass, such as adhesives,
lubricants, surfactants and emollients.
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BOX 16 THE POTENTIAL ROLE OF BIOMASS IN ACHIEVING NET-ZERO EMISSIONS BY 2050
from 330 million ha in 2020 to 410 million ha in 2050.
Increasing biomass production by 60 percent in
30 years to meet bioenergy production goals will
require a comprehensive set of policies, strategies,
regulations, management measures and financial
resources to ensure that such additional biomass
production is sustainable and does not cause
economic, social or environmental harm, such as the
loss of soil quality and biodiversity.

The International Energy Agency (IEA) (2021) sets
out a roadmap for the global energy sector in which
modern bioenergy, especially woodfuels, would play
a key role in achieving net-zero emissions – modern
bioenergy use would increase by around 60 percent
between 2020 and 2050 alongside a shift away from
the traditional use of biomass.332 Under the IEA’s
net-zero-emissions-by-2050 scenario, the land area for
dedicated biomass plantations would need to increase

Forest-based bioenergy needs to become
more efficient, cleaner and greener

dust created by charcoal production, and the
use of clean, efficient charcoal kilns. 327

Energy production is the major use of wood
globally; more than 2 billion people will still
rely on the traditional use of woodfuel and other
types of biomass energy for cooking by the end
of the present decade, especially in the world’s
most impoverished regions. 323

National woodfuel strategies are important for
coordinating actions across government agencies
and ensuring that interventions produce positive
economic, social and environmental impacts.
Malawi’s National Charcoal Strategy (2017–2027),
for example, presents a multisectoral framework
for addressing problems in charcoal production
and demand in the near, medium and long terms,
aligning with other national strategies and
policies that promote broad objectives aimed at
reducing deforestation, forest degradation and
dependence on solid biomass fuels. 328

In some areas, demand for woodfuels,
including fuelwood and charcoal, exceeds
the sustainable supply capacity of forests and
trees, leading to forest degradation and loss.
According to one estimate, 27–34 percent of
woodfuel extraction in pantropical regions is
unsustainable, and approximately 275 million
people live in woodfuel-depletion hotspots
in South Asia and East Africa. 324 The gap
between demand and sustainable supply can
be bridged by the restoration of degraded
forests, the establishment of fast-growing tree
plantations, improving the use of residues
from wood harvesting and processing, and the
recovery of post-consumer wood through its
cascading use within a more circular economic
framework. Plantations can reduce pressure on
natural forests and woodlands 325 near major
charcoal demand centres, such as urban areas
in sub-Saharan Africa. 326 A recent technical
and economic feasibility study on industrial
charcoal production in the Congo estimated
a 10.7 percent financial return on investment
based on the establishment of tree plantations,
the additional production of briquettes using

Modern applications of woodfuels typically
include the heating of residential and commercial
buildings (as either standalone or district heating
facilities) and use in industrial processes;
electricity generation and the cogeneration
of heat and power (by the direct burning
of woodfuel or co-firing with coal); and the
production of liquid fuels for the transport
sector. 329 There is considerable interest in
increasing the use of bioenergy to help achieve
net-zero emissions in the energy sector (Box 16).
Burning forest biomass returns to the atmosphere
only carbon that plants have absorbed as they
have grown; burning fossil fuels releases carbon
that has been stored in the ground for millions
of years. Nevertheless, there are environmental
concerns about the further use of wood
biomass for bioenergy production associated
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BOX 17 WOODFUEL AND EMPLOYMENT IN NIGERIA
In many developing countries, the transition to
improved energy access and modern renewables may
have implications for livelihoods. In Nigeria, where
biomass is the largest source of total primary energy
supply, about 40 million people (i.e. one-fifth of
the population) are engaged directly in fuelwood
collection and charcoal production, which provides

an estimated 530 000 full-time equivalent direct
jobs. An additional 200 000 people – mostly also
full-time – provide transport services for retail and
wholesale trade.334 Large numbers of livelihoods in
other sub-Saharan African countries also depend on
the fuelwood and charcoal economies.335

with GHG emissions, soil-quality degradation
and biodiversity loss. Therefore, there is a
need for environmental, economic and social
sustainability in bioenergy production, which
can be assessed through a set of multicriteria
indicators, and life-cycle assessment can be
used to explore environmental performance. 330
Although the full impact of woodfuel on climate
change is disputed, 331 there is little disagreement
that benefits can be maximized by applying
sustainable forest management practices
and increasing the operational efficiencies
of combined-heat-and-power plants and
biorefineries.

conversion and utilization processes. This can
be achieved by improving the properties of
wood residues through the production of wood
pellets and briquettes; increasing woodfuel
processing efficiency with improved charcoal
production kilns; improving woodstove thermal
efficiency; and increasing access to modern
energy forms, such as electricity (including
renewable forms, such as solar and wind),
liquefied petroleum gas and biogas from organic
wastes. Various innovative efforts – such as those
in the Venture Catalyst portfolio of the Clean
Cooking Alliance 333 – are underway to encourage
the clean and efficient burning of woodfuels and
reduce woodfuel demand. In some countries,
transitioning to modern woodfuels could have
profound livelihood implications (Box 17). n

Raw-material demand for energy can be reduced
by increasing efficiency in the woodfuel
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CHAPTER 4
VIABLE OPTIONS EXIST FOR
SCALING UP INVESTMENT IN
THE FOREST PATHWAYS –
WITH POTENTIALLY
CONSIDERABLE BENEFITS

HEADLINES
è Forest investment is well below what is required.
Financing for the forest pathways needs to increase
fourfold by 2050 if the world is to meet its climate,
biodiversity and land degradation targets.

allocated, and identifying what must change to
both redirect existing money and attract new
investment. Financial sources for scaling up
implementation of the forest pathways comprise
international and domestic public and private
resources that can operate separately or in a
mix, for example using public money to catalyse
private sector investment (Figure 13).

è All sources of funding – domestic government,
private and official development assistance – will
need to be tapped, and new approaches are emerging.
For example, ecological fiscal transfers, implemented
in only a few countries to date, amount to 20 times the
global official development assistance for forestry.

This chapter examines existing public and private
financial flows for green recovery and growth
(noting that, with the exception of recovery data,
all figures are pre-COVID-19 estimates); considers
the funding required to meet key global targets;
provides examples of how both public institutions
and the private sector are increasing support
for the three pathways; canvasses instruments
that can be used to support small producers
in implementation; and suggests options for
mobilizing the additional finance needed to
transition towards a greener and more sustainable
future. As shown in this chapter, evidence
indicates at least five high-potential areas for
scaling up implementation of the forest pathways
– (1) greening public domestic finance; (2) making
climate finance work for forest-based approaches;
(3) greening financial markets with regulatory
and supervisory tools, with the clear positioning
of forest-based approaches; (4) developing
pipelines of investment-grade projects; and
(5) supporting investment in value-added wood
processing in countries of origin. n

è Redirecting socially and environmentally harmful
support, and improving the regulatory environment,
could release considerable funding for the forest
pathways. For example, repurposing agricultural
subsidies – currently almost USD 540 billion per
year – to include forestry and agroforestry could help
avoid the harmful impacts embodied in 86 percent of
such subsidies.
è Getting finance to small-scale producers will
be essential for implementing the pathways.
Small producers received less than 1.7 percent of
climate finance in 2019, and the situation does not
appear to have improved since. New finance solutions
and investment modalities that suit small-scale
producers and reduce inequalities need to be shared
and scaled up.
Increasing investment in the three forest
pathways described in Chapter 3 requires
an assessment of current financial flows, the
accurate tracking of how such funds have been
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4.1

to forestry almost doubled between 2015 and
2019 but are still below the level of investment
needed. There has been a substantial increase
in climate-related development finance for all
sectors since 2000, but little of this has been
directed towards forestry, with the share of
climate finance channelled to forestry not
exceeding 4 percent of the total between 2009
and 2019 (Figure 15). Pledges made at the 2021
UN Conference on Climate Change may boost
funding for forests (see Box 24).

DESPITE THE
HIGH VALUE OF
FORESTS AND
TREES, INVESTMENT
IN THEM IS LOW.
CLIMATE FINANCE
FOR FORESTRY IS
INCREASING FROM A
LOW BASE

National public expenditure on forests far exceeds
that obtained via ODA, even in some low-income
countries. For example, an analysis of public
expenditure on forestry in 13 sub-Saharan African
countries in 2016–2018 (Figure 16) showed that, on
average, national governments spent 3.5 times
as much on forestry as the amount received as
ODA for this purpose. National public forestry
expenditure exceeded forestry ODA in all 13
countries except Burkina Faso, Mali, Malawi and
Rwanda.j Therefore, policymakers should focus
attention more (or at least as much) on domestic
finance than on international funding.

Accurately tracking flows of forest finance
is important for efficient resource allocation.
At present, however, not all such flows are
monitored, which can lead to poor financing
decisions. Existing estimates suggest that
investment in forests and trees is low relative
to the huge value they have for individuals,
communities and societies, but there is scope for
changing this.

A global analysis by Whiteman et al. (2015) on
domestic forest-sector expenditure reached
similar conclusions, finding that governments
spent approximately USD 38 billion on
forest-related activities in 2010. 337 The relative
importance of domestic public finance for
forestry compared with other sources has also
been observed for biodiversity finance 338 and in
a recent compilation of studies on the finance
available to support nature-based solutions. 339

Climate finance flows to forestry almost
doubled between 2015 and 2019, but
domestic public expenditure on forestry
far exceeds it, even in some low-income
countries
Climate finance data provided by the
Organisation for Economic Co-operation and
Development (OECD) Development Assistance
Committee (DAC) is the most comprehensive
and consistent data with global coverage
that specifically identifies the forest sector.
Data reported by both DAC and non-DAC
members can be extracted from the OECD
DAC External Development Finance Statistics
database, 336 which includes official development
assistance (ODA), other official flows, private
grants and private amounts mobilized.
Figure 14 summarizes climate finance flows to
forestry compared with other sectors – those

j Nevertheless, assessing and tracking finance allocations for forests
in support of green growth is challenging because of a lack of commonly
agreed definitions of what constitutes finance for the three forest
pathways – forest-related approaches may be included in estimates of
“green”, “sustainable”, biodiversity”, “nature-based solutions”,
“climate-based solutions” and “SFM” finance; and data on domestic
public finance and private finance are notoriously difficult to collect and
assess.
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FIGURE 13 DIVERSITY OF FOREST FINANCE SOURCES
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FIGURE 14 ALLOCATIONS OF CLIMATE-RELATED DEVELOPMENT FINANCE TO THE AGRICULTURE,
FORESTRY AND OTHER LAND-USE SECTORS
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FIGURE 15 CLIMATE FINANCE FOR FORESTRY
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Few pandemic recovery plans have
mobilized significant finance for the
forest pathways. Increasing such finance
is an important opportunity for green
recovery

national recovery and resilience plans (through
a chapter or subchapter), and an average of only
0.77 percent of the total resources indicated in
these plans has been allocated to forests across
the 27 countries. 342 Two European Union countries
– Romania (5.2 percent of the total budget) and
Sweden (7.7 percent) – have developed ambitious
forest programmes as part of their pandemic
recovery plans. Outside the European Union,
the Dominican Republic, India, Kenya, Pakistan
and Peru have allocated funds for afforestation
and reforestation (the restoration pathway),
and Argentina and Peru are promoting wood
value-added processing and youth employment
(the sustainable-use pathway). 343

As of May 2021, total spending on recovering from
the COVID-19 pandemic amounted to a massive
USD 16.6 trillion in 87 of the world’s largest
economies, of which USD 2.1 trillion was for
long-term economic recovery and USD 420 billion
was for green recovery. 340 A recent analysis
suggested that most recovery programmes
will have a negative impact on green sectors,
including forestry (Figure 17). 341 Although, at first
glance, European Union countries appear to have
achieved a more positive balance, only 11 of the
27 countries integrate forests directly in their

It will also be important to increase adaptation
finance for forests. The latest (2020) report of
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FIGURE 16 PUBLIC EXPENDITURE IN FORESTRY IN 13 SUB-SAHARAN AFRICAN COUNTRIES,

AND FORESTRY OFFICIAL DEVELOPMENT ASSISTANCE
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or national public). Data were obtained from national institutions and, where possible, the database includes the full budgets of the countries.
Expenditure is classified according to MAFAP classification in close coordination with governmental counterparts and national consultants. These
expenditure indicators, as computed by the MAFAP, have two main limitations. First, they are extrapolated from direct support to the food and agriculture
sector, which includes expenditure by the ministries of agriculture, livestock, fisheries, forestry, environment and other agriculture-specific projects,
where available. Therefore, certain expenditure, such as that focusing on natural parks and other environmental transfers unrelated to the agriculture
sector, are excluded. Second, data for certain ministries were inaccessible. For more details on public expenditure data coverage and limitations, see
Annex 2 of Pernechele, V., Fontes, F., Baborska, R., Nkuingoua, J., Pan, X. & Tuyishime, C. 2021. Public expenditure on food and agriculture in subSaharan Africa. Rome, FAO. https://doi.org/10.4060/cb4492en
SOURCES: FAO Monitoring and Analysing of Food and Agricultural Policies database and Organisation for Economic Co-operation and Development DAC
Climate-related Development Finance database, compiled by FAO.

public donor finance for nature-based solutions
for adaptation accounted for approximately
0.6 percent of total climate finance flows and
1.5 percent of public climate finance flows. 346
Further, it was estimated in 2019 that only
4 percent of total funding commitments from
the Adaptation Fund was directed to activities
specifically targeting ecosystem resilience. 347

multilateral development banks (MDBs) on
climate finance indicated that about 4 percent
of adaptation finance from them is channelled
to “other agricultural and ecological resources”
(including forests). 344 Knowing that adaptation
finance from MDBs was 24 percent of total
MDB climate finance in 2020, 345 it is clear
that adaptation finance for forests is limited.
This matches other recent figures: in 2018,
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FIGURE 17 GREENNESS OF STIMULUS INDEX, AS OF 30 JUNE 2021, 30 COUNTRIES
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trends and specific measures taken under the country’s stimulus. The impact indicator assigns a greenness value (positive or negative) to each sector for
every country based on the methodology discussed in Annex 1 of the source document. The overall Greenness of Stimulus Index is an indicator of the
total fiscal spending in response to COVID-19 categorized as either a positive or negative impact on the environment. The final index for each country is
an average of sectoral impact, normalized to a scale of -1 to +1. The five sectors – agriculture, energy, industry, waste and transport – were chosen for
their historical impact on climate and the environment.
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Private finance is traditionally the main
source of funding for the sustainable-use
pathway but is hard to quantify

sustainable-use pathways); biodiversity offsets,
particularly in developed economies (relevant
to the halting-deforestation and restoration
pathways); and impact investment funds seeking
social, environmental and financial returns
(potentially relevant to all three pathways). 349
An increasing number of private companies are
engaging in forest projects, particularly those
on the halting-deforestation and restoration
pathways and less so for enhancing sustainable
use. 350 Some financial flows, such as investments
by small producers in their own land, may be
significant but are unreported. 351

The private sector is a hard-to-quantify source
of finance for the three forest pathways. The UN
Environment Programme (2021) estimated
that private finance for nature-based solutions
accounted for about 14 percent of total flows
for this purpose. 348 The three largest sources
of private financing for nature-based solutions
(including forests) in 2019 were sustainable supply
chains (relevant to the halting-deforestation and
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FIGURE 18 ANNUAL INCREASE IN FIXED ASSETS FOR MEDIUM-SIZED AND LARGE ENTERPRISES IN

INDONESIAN FOREST SUBSECTORS
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A challenge in estimating investments for
the sustainable-use pathway is the lack of a
definition of what constitutes an investment in
green value chains.k Investments in processing
and utilization (e.g. substituting wood for other
energy-intensive and non-renewable construction
materials) make it possible to “do more with
less” – that is, improve efficiency and reduce
waste and dependency on non-renewable and
carbon-intensive materials. Yet investments
in processing facilities can also exacerbate
deforestation and degradation if raw materials are
sourced unsustainably.

Existing pledges and commitments by
private sector stakeholders mostly involve large
consumer-facing organizations and financial
institutions; the private forest sector, however, is
absent or a minor participant in many existing
alliances and initiatives on forest conservation
and restoration. The private sector is active
in initiatives such as the Forest Investor Club
(launched at UNFCCC COP 26), the Forests
Solutions Group of the World Business Council
for Sustainable Development, the World
Economic Forum’s Tropical Forest Alliance,
the National Alliance of Forest Owners, New
Generation Plantations, and Initiative 2020; the
private sector presence in many other initiatives
is unclear, however.

k For example, does an investment in a wood-processing industry
qualifies as a green value-chain investment?
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FIGURE 19 ADDITIONAL INVESTMENT REQUIRED IN FOREST PATHWAYS UNDER AN “IMMEDIATE ACTION”
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SOURCE: United Nations Environment Programme. 2021. State of finance for nature – Tripling investments in nature-based solutions by 2030. Nairobi.

Notwithstanding the above caveat, private
investment in forest-based value chains is
probably higher than reported. 352 According
to one (2017) estimate, annual private sector
investments in Africa, Asia and Latin America
amount to USD 1.5 billion to USD 2 billion
in plantations and USD 6.5 billion in wood
processing. 353 A more recent analysis found that
average annual investment in the last several
years has exceeded USD 600 million in Viet Nam
and USD 3 billion in Indonesia (investments
by small and medium-sized enterprises are
included in these estimates if they operated
formally). 354 A noticeable feature of Figure 18
(for Indonesia) is that annual investments in
wood processing, pulp and paper and furniture
are many times those in forestry. In Europe,
25 countries reported total gross fixed capital
formation (i.e. investments) of EUR 3.2 billion
in 2015, equivalent to about EUR 20 per ha of
forest; of this investment, 74.2 percent was
spent on equipment and buildings, 16.3 percent
on planting trees to provide regular income,
and 9.5 percent on other investments in fixed

capital, such as roads, fire prevention and tourist
infrastructure. 355 For 22 countries for which data
were available, gross fixed capital investment
increased by 14 percent between 2010 and 2015
(from EUR 2 659 million to EUR 3 035 million). 356
A recent study on financing for the forest
pathways indicated that it needs to increase
threefold by 2030 and fourfold by 2050 if
the world is to meet its climate, biodiversity
and land degradation targets, with the
necessary additional finance directed to
forest establishment and management alone
amounting to USD 203 billion per year by 2050
(Figure 19); if peatland and mangrove restoration
and silvopasture (a type of agroforestry) are
included, the necessary investment increases to
USD 400 billion per year by 2050. 357 n
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4.2

and private equity (halting deforestation,
restoration); corporate green commodity debt
funds, which provide loans for sustainable
commodities (halting deforestation); private
debt funds for conservation businesses, which
provide loans to small and medium-sized
businesses delivering conservation impacts
(halting deforestation); fisheries debt funds –
providing loans for sustainable fishing activities
(less relevant to forests, although potentially
important for mangroves and other coastal
forests); conservation private equity funds, which
offer private equity to conservation businesses
(halting deforestation); ecotourism debt funds,
which provide loans for ecotourism businesses
(restoration); and ecosystem-based carbon-offset
funds, which support carbon-offset strategies
through ecosystem conservation/restoration
projects (halting deforestation, restoration).

PROMISING
DEVELOPMENTS
IN MOBILIZING
PRIVATE SECTOR
FINANCE FOR THE
FOREST PATHWAYS
SHOULD BE
ENCOURAGED AND
MONITORED

The private sector is developing new business
models that integrate multiple sources of
finance. For example, Sealaska – a native-owned
corporation in Alaska, United States of America –
is using an integrated land management approach
for its old-growth forest concession in the Tongass
National Forest. Traditionally, Sealaska has relied
heavily on income from logging but in 2015 it
gained access to California’s carbon markets,
providing a way for the company to diversify its
activities. Between 2015 and 2019, the company
made USD 100 million selling carbon credits
to oil companies. 359 A partnership between a
non-governmental organization and a global
furniture outlet to create more sustainable wood
value chains in Southeast Asia is another example
of the financing of transitions to greener value
chains (Box 18).

Even though the private sector is a
hard-to-quantify source of finance, its potential
to support the scaling up of investments in the
forest pathways is significant. There is growing
awareness that the loss of ecosystem services
provided by forests presents risks that affect the
profitability of companies, the financial sector
and entire economies, prompting increased
attention and investment in the pathways by the
private sector.

Private investments in forest conservation
and restoration appear to be ramping up
Private companies are increasingly engaging in
forest conservation and restoration. According to
the World Bank, most of the top ten investment
instruments with high feasibility in emerging
markets are relevant to forestry (Figure 20). 358 The
instrument rated to have the highest potential
is corporate sustainable timber bonds, which
are bonds issued by timber-based companies
(relevant to the halting-deforestation, restoration
and sustainable-use pathways), followed
by green commodity private equity funds
supporting sustainable commodities (halting
deforestation and sustainable use); biodiversity/
sustainability-linked loans – loans granted
based on environmental indicators (halting
deforestation, restoration, and sustainable use);
timber investment management organizations

Blended finance models could help
de-risk private investments that have
significant public value but insufficiently
attractive risk–return profiles
The OECD defines blended finance as “the
strategic use of development finance for the
mobilization of additional finance towards
sustainable development in developing
countries”, with “additional finance” referring
primarily to commercial finance. 365 Blended
finance refers to financing models pooling
together different sources of capital with
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FIGURE 20 TOP TEN INVESTMENT INSTRUMENTS WITH HIGH FEASIBILITY IN EMERGING MARKETS,

SCORED ACCORDING TO POTENTIAL
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BOX 18 SUSTAINABLE FORESTRY AND PRODUCTION OF WOOD PRODUCTS – RELEVANT TO THE
SUSTAINABLE-USE PATHWAY
better prices. This model has increased incomes
for plantation households, which sell FSC-certified
timber at prices that are 10–18 percent higher
than those for non-certified timber.362 By 2016,
the total transaction value between IKEA and its
Vietnamese suppliers had reached approximately
EUR 100 million (USD 118 million) annually,
indicating that opportunities exist to increase
market share for those suppliers able to meet certain
forestry standards.363 The improved standards have
helped Viet Nam’s wood industry, which has set an
example for developing tropical countries on how the
plantation forestry and wood-product sectors can
increase rural development, rural livelihoods and
national income.364

In 2006, the World Wide Fund for Nature and IKEA
formed a partnership to transform the market
landscape for key forest commodities in the Mekong
region of Southeast Asia, including acacia plantations
in Viet Nam. The partnership aimed to create more
sustainable supply chains in which smallholders
and forest plantation companies delivered Forest
Stewardship Council (FSC)-certified timber for
IKEA’s global markets.360 This market link has been
instrumental in enabling smallholders to become
certified,361 with the FSC issuing a certificate in 2016
for more than 4 000 hectares of acacia grown by
small forest owners. Better business planning and
longer harvest cycles produce more valuable timber,
and commitment from buyers like IKEA means
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BOX 19 EXAMPLES OF BLENDED-FINANCE EFFORTS TO RAISE MONEY FOR SUSTAINABLE FORESTRY
New Forests’ Tropical Asia Forest Fund 2 . A group of
institutional investors, development finance institutions,
endowments and corporate investors are attempting
to raise USD 300 million with a view to investing in
sustainable, Forest Stewardship Council-certified
plantation forestry in Southeast Asia (Cambodia,
Indonesia, the Lao People’s Democratic Republic,
Malaysia and Viet Nam) to meet rising timber demand
in domestic and export markets. Blended finance would
comprise 10–15 percent of impact/“concessional”
equity for funding activities such as environmental
habitat restoration, peatland rewetting and community
outgrower schemes in the fund’s plantation companies.
Investors in the fund are also interested in long-term
carbon credit offtake from fund activities.366

small farmers in commercially viable operations.
Komaza was built up initially with grant money from
social enterprises, enabling it to obtain development
and commercial money through convertible loans
and equity investments from various entities.
Financiers also invested in Komaza, helping it build
assets in trees and a range of small to medium-sized
processing facilities. After 14 years, the company
now has thousands of partners, a value of more than
USD 20 million and expertise across the whole value
chain. In 2020, Komaza reached an equity finance
agreement worth USD 28 million with the Dutch
Development Bank. Farmers provide land and labour
and the company provides technical assistance and
the required inputs for tree-farming. This helps keep
costs down (in conventional plantations, labour may
comprise more than half the total cost), while farmers
can invest in their plantations without getting into
debt and convert their labour into assets (trees).
When trees have reached an appropriate size, the
company harvests, transports and sells them, sharing
sales revenues with the farmers. Subsistence farmers
sometimes find it difficult to obtain documentation to
support their claims of ownership of land and other
assets, which they need to obtain commercial loans.
To become a partner of Komaza, however, a farmer’s
ownership can be recognized by neighbours, chiefs
and community leaders. To date, nearly 6 000 farmers
have planted 2 million trees in about 4 000 ha under
the scheme.368

The Green Climate Fund’s new Amazon Bioeconomy
Fund. The USD 600 million programme will include
an investment of USD 279 million from the Green
Climate Fund, and it will be implemented with the
Inter-American Development Bank. It will encourage
private investment in six key areas of the bioeconomy:
(1) sustainable agroforestry; (2) native palm
cultivation; (3) non-timber natural forest products;
(4) growing native-species timber; (5) aquaculture; and
(6) community-led nature tourism.367

Komaza Smallholder Forestry Vehicle. The aim of
Komaza, a smallholder company in Kenya, is to
address increasing wood demand in Africa and include

Several forest companies are engaged in
structuring blended-finance vehicles to invest
in sustainable forest management, with
conservation and restoration co-benefits.

different returns and maturity expectations.
Such models can enable the mobilization
of public, private and international sources
of financing by investment funds. They are
increasingly being explored by international
public funding mechanisms such as the Global
Environment Facility in support of global
environmental goals. In such approaches,
public finance helps unlock private capital,
thus increasing the finance available for
investments that traditional investors consider
too risky. Box 19 presents three recent examples
of blended-finance approaches with the
potential to support the three pathways.

Green bonds are emerging, but only
3 percent are oriented towards
nature-based solutions
Green bonds are debt securities issued on the
financial markets with the specificity of financing
(or refinancing) projects with environmental
benefits; they are an important part of the
sustainable finance market, which has grown
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Several initiatives have been developed in
recent years to help create pipelines of bankable
projects. The Land Accelerator is supporting
entrepreneurs and small and medium-sized
enterprises to develop and scale up business
models that combat deforestation and restore
forests. To date, 191 entrepreneurs from 46
countries have benefited from the programme.
The Restoration Factory, launched in 2021,
provides mentoring to entrepreneurs engaging
in ecosystem restoration. Various models exist
for project preparation and technical assistance
facilities. Some are open to a wide range of
funds and investors: the Nature+ Accelerator
Fund, which started operation in 2021, supports
project development at various maturity
steps. Other project preparation facilities and
technical assistance facilities are directly
attached to funds, such as those associated with
the Land Degradation Neutrality Fund, the
&Green Fund and the Agri3Fund.

exponentially in recent years. In particular, the
green bonds market has undergone continuous
growth since 2014. This market is dominated by
the energy, transport and building sectors – as of
2019, the land-use sector, which includes forestry,
had attracted only 3 percent of green bonds
(Figure 21). 369 Nevertheless, forestry companies have
also issued green bonds (Box 20).
Most issuers of green bonds are countries
with developed economies; among developing
economies, Chile, China and Indonesia are
significant issuers. The Conservation Fund
(based in the United States of America) launched
a USD 150 million green bond in 2019, which
was the first pure conservation green bond of
its kind. The European Commission recently
adopted a green bond framework, thus moving
towards the issuance of up to EUR 250 billion
in green bonds; the framework provides
investors in these bonds with confidence that
the mobilized funds will be allocated to green
projects and that the Commission will report on
their environmental impacts. 370

New investment vehicles supporting the forest
pathways have been accelerated through
programmes such as the International Climate
Finance Accelerator. The aim of the Restoration
Seed Capital Facility, launched in 2021, is to
speed up the design of investment vehicles
contributing to FLR, including through targeted
support for the development of a pipeline of
bankable projects. Lessons learned from these
programmes can be capitalized on and further
efforts and resources allocated by governments
and investors to continue developing
investment-grade projects. n

Private finance pledges send good
signals, but more support to public and
private institutions is needed to develop
pipelines of investment-grade projects
Numerous meetings and fora have highlighted
that the “where from” of finance (i.e. where to
find additional finance for forestry) is easier to
answer than the “where to” (i.e. where to invest
in emerging and developing economies so as to
generate economic, social and environmental
returns). 371 In many developing and emerging
countries, the where-to question is constraining
forest-based progress – the availability of large
quantities of finance needs to be met with large
opportunities to invest. To attract significant
finance to restoration and sustainable use,
countries need scalable, credible pipelines of
good investment-grade projects. One means
for developing such pipelines would be to set
up investment facilities or hubs to help small
and medium-sized enterprises, communities,
smallholders and their organizations that
operate in forest value chains to aggregate their
production, add value and prepare quality
projects; tools to help inform investment decisions
could also be developed and deployed.
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FIGURE 21 THE GREEN BONDS MARKET, 2014–2021
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BOX 20 GREEN BONDS – FUNDING FOREST PATHWAYS
bonds, which represent financing opportunities
for the three pathways. The company issued two
green bonds (USD 500 million due in 2027) and a
sustainability-linked bond (USD 500 million due
in 2031). Between 2015 and 2020, approximately
USD 345 million was spent on eight eligibility criteria,
including USD 216 million in sustainable forest
management and USD 12 million in native forest
restoration and biodiversity conservation.

Klabin is a Brazilian producer and exporter of
packaging paper with industrial units in Brazil and
Argentina. All of Klabin’s forest stewardship units
are independently certified, including 229 000 ha of
forest plantations and 215 000 ha of native forests
set aside for conservation. Klabin adopted the
mosaic restoration concept for its sustainable forest
management: plantations are interspersed with areas
of native forests. The company has developed green

SOURCE: FAO Advisory Committee on Sustainable Forest-based Industries. 2021. Background paper on status, challenges, and opportunities of
forest-based industries engagement for ecosystem restoration (business rationale and financing solutions as drivers for restoration). FAO. Unpublished.
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4.3

 allocating ecological fiscal transfers to
subnational governments that demonstrate
improved management of forest assets; and
 putting in place standards, regulations and
due-diligence requirements and improving
data and financial regulation and supervision
to ensure that the private sector manages
risks adequately.

ALIGNING INCENTIVES,
REGULATIONS AND
MARKETS WITH
SUSTAINABILITY
CAN CATALYSE A
TRANSFORMATION
TOWARDS INCLUSIVE
AND SUSTAINABLE
GREEN ECONOMIES

Each of these is discussed further below.

Repurposing agricultural subsidies –
currently almost USD 540 billion per
year – to include agroforestry and
forestry could help avoid the harmful
impacts embodied in 86 percent of
such subsidies
Agricultural support policies can be
redesigned to avoid incentives for land
expansion and instead encourage sustainable
intensification, 372,373 agroecological systems,
agroforestry, 374 and the sustainability of
forest-based value chains. 375,376 In 2021, FAO,
the UN Development Programme and the
UN Environment Programme estimated the
value of support for agricultural producers
globally at almost USD 540 billion per year
and noted that this support is heavily biased
towards measures that are distorting (thus
leading to inefficiency), unequally distributed,
and harmful for the environment and human
health. 377 Price incentives (e.g. border measures
that affect trade and domestic market prices)
and fiscal subsidies tied to the production
of specific commodities (which can promote
the overuse of inputs and overproduction)
are considered the most distorting and
environmentally and socially harmful forms
of producer support and are estimated to
account for about 86 percent of total support. 378
Thus, producers are disincentivized to behave
in a manner that is efficient, sustainable and
climate-friendly, and there is insufficient
backing for public goods such as agricultural
research and advisory and extension services.

Sections 4.1 and 4.2 concluded that domestic
public finance is the most significant source of
finance for forests and that private investments,
although hard to quantify, have potential for
scaling up the pathways.
Increasing investment also depends on the
strategic use of various policy instruments to
reorient fiscal and non-fiscal incentives and boost
green markets and financing through enhancers
such as carbon markets, sustainable finance
and related regulatory instruments, sustainable
value chains and sustainability certification.l
Governments can incentivize the three forest
pathways by:
 repurposing agricultural subsidies to reward
the sustainable management of forests
and farmlands;
 introducing environmental taxation
that encourages forest conservation and
generates income;
 promoting fiscal incentives that offer tax
deductions for companies that meet the
required sustainability standards;
l According to the Global Green Finance Index, policy and regulatory
frameworks are the number-one driver of green finance (i.e. the factor
that most affects the uptake of green finance). See Chart 44 and Table
23 in: Mills, S., Wardle, M. & Mainelli, M. 2021. The Global Green
Finance Index 7. Z/Yen. (also available at https://www.longfinance.net/
media/documents/GGFI_7_Report_2021.04.29_v1.1.pdf).
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Environmental taxation, fiscal
incentives and ecological fiscal
transfers can encourage investment
in the forest pathways

use of EFTs would first require investment in
adequate MRV systems.

Countries are adopting standards,
regulations and due-diligence
requirements to divert financial flows
away from projects and investments that
are harmful to forests

Domestic fiscal policies for land-use sectors
can provide contradictory incentives or
promote deforestation and other socially and
environmentally harmful effects. 379,380,381 Under
French tax law, for example, the presence of trees
on farmland decreased the surface area eligible
for subsidies until a reform in 2010. 382

The growing deployment of environmental
standards (and related certification and
labelling) means that buyers, consumers and
users increasingly have access to information on
the environmental credentials of the processes
involved in producing the forest goods and
services they purchase. By influencing market
access and participation in value chains,
certification and due-diligence requirements and
systems can reassure consumers and investors
alike that environmental and social standards
have been adhered to. Certification, standards
and due-diligence requirements are shaping not
only market access 385,386 and trade (Box 21) but also
investments in agrifood commodities.

Variable tax rates are increasingly available as a
policy instrument to forest fiscal administrators.
For example, there has been substantial
development in monitoring, reporting and
verification (MRV) systems since the creation
of REDD+ and, in some countries, these are
now sufficiently developed to implement
environmentally responsive fiscal policies
such as ecological fiscal transfers (EFTs; see
below). The recent growth of other instruments
– particularly third-party sustainability
certification schemes such as those of the Forest
Stewardship Council (FSC) and the Programme
for the Endorsement of Forest Certification
(PEFC) – enables policy combinations that may
also work for governments with relatively low
MRV capacity. For example, Brazil and Peru
levy lower concession fees and rebates for
certified operations. In Gabon, a lower area tax
is imposed on certified concessions. 383

Karsenty (2021) outlined a range of potential
uses for standards and regulations, including the
following:409
 Governments could include sustainability
criteria in tendering processes for forest
harvesting contracts. In Sarawak, the Malaysian
Timber Certification Scheme (the national
system, endorsed by the PEFC) will become
compulsory by 2022. In Gabon, all concessions
should be certified by the FSC by 2022
(although this deadline may be postponed to
2025). The Congo’s new forest law mentions
compulsory certification for forest concessions.
 Public timber procurement policies
could favour certified legal or certified
sustainable timber.
 Environmental compensation mechanisms
could be put in place, such as in Brazil,
where a percentage of private land – called
“legal reserves” – must be kept under natural
vegetation (in the case of forests, such
areas may be used for sustainable timber
production). Compliance with this legal
provision is essential for owners wishing
to register in the rural environmental

EFTs are additional allocations of tax revenues
to subnational governments that demonstrate
improved ecosystem management; in 2020, they
amounted to USD 23 billion globally, which is
about 20 times the ODA for forestry. 410 Brazil,
China, France, Portugal and, most recently,
India make use of this mechanism. In India,
states receive a portion of central revenues
based on the percentage of forest cover; about
USD 37 billion was transferred as EFTs to states
on this basis in the period 2016–2020. 384 Other
indicators can be used, such as the quality of
ecological services provided, reductions in
forest fire, avoided or reduced deforestation,
and areas certified under forest management
plans or those with third-party sustainability
certification. For some indicators, the necessary
data might already be available; for others, the
| 71 |

CHAPTER 4 VIABLE OPTIONS EXIST FOR SCALING UP INVESTMENT IN THE FOREST PATHWAYS <...>

BOX 21 BUILDING VERIFICATION SYSTEMS FOR LEGAL AND SUSTAINABLE WOOD PRODUCTS –

EXPERIENCES IN FOREST LAW ENFORCEMENT, GOVERNANCE AND TRADE
Asserting that wood comes from legal and
sustainable sources requires an adequate verification
system. Over the last decade, demand-side action
has focused on trade regulations that require
importers to apply due diligence to ensure the
legality of their sources. Significant efforts have
been made to build cost-effective systems that
can provide assurance in wood value chains, and
this trend is extending into other agricultural
commodities such as cocoa, coffee and palm
oil. Private sector associations and producer
organizations have developed systems to facilitate
raw-material sourcing and to demonstrate the legality
and sustainability of products. Efforts have included
clarifying legal frameworks, increasing transparency
and independent monitoring and strengthening the
participation of civil society and the private sector in
governance processes.
For example, the European Union, the United
States of America and other timber-importing
countries have put regulations in place to limit trade

in illegally sourced timber and forest products,
in part to reduce deforestation and degradation
caused by unsustainable forest use. Fifteen tropical
countries are negotiating or implementing voluntary
partnership agreements (VPAs) with the European
Union, the aim of which is to ensure that all exports
of timber products comply with national laws and
regulations. The VPA partner countries account for
25 percent of the world’s tropical forest cover and
80 percent of the European Union’s tropical timber
imports. VPA processes have improved transparency,
participation, legal clarity, accountability and other
aspects of good forest governance.387
The introduction and implementation of such
systems can inadvertently discriminate against
smaller and community-based producers, processors
and traders by increasing the cost of production or
simply by excluding rather than including them in
formal supply chains. Analysis, open dialogue with
such stakeholders and adequate safeguards are
needed to minimize the risk of adverse impacts.

cadastre, which allows access to various
financial benefits and authorizations. If a
property does not meet these environmental
requirements, however, owners may
compensate for this missing area by
acquiring environmental reserve quotas from
another rural property.

relevant to the forest pathways to dialogues
on disclosures/taxonomies; and embedding
recommendations from the Taskforce on
Nature-related Financial Disclosures and
the Task Force on Climate-related Financial
Disclosures in the practices of companies
and investors. Similarly, the development of
sustainable finance frameworks such as the
European Union Sustainable Finance Taxonomy
present opportunities for channelling more
investment towards nature-based projects,
including the forest pathways. The Coalition of
Finance Ministers for Climate Action comprises
fiscal and economic policymakers from over
60 countries with the intention of shaping
the global climate response and securing a
just transition towards low-carbon, resilient
development. All these initiatives, which
bring together high-level decision-makers
from the public and private sectors, have
transformational potential if forest pathways
and goals are properly considered.

There are many opportunities for applying
standards, regulations and due-diligence
processes to encourage sustainable forestry. One of
the obstacles to their implementation, especially
in tropical countries, is a lack of human resources
in companies. 388 The adoption of incentives must
therefore be accompanied by efforts to strengthen
the capacity of potential change agents.
A different set of rules concerns financial
requirements that influence financial
flows. First steps in this direction would
include clarifying sustainable forestry as an
“investable asset”; bringing considerations
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BOX 22 EXAMPLES OF INITIATIVES ON ISSUES RELATED TO AGRICULTURAL COMMODITIES AND FORESTS
 The Forest, Agriculture and Commodity Trade
Dialogues initiative launched by the Presidency
of the 26th Conference of the Parties to the UN
Framework Convention on Climate Change and the
Tropical Forest Alliance to accelerate the transition
towards more sustainable land-use practices.
 The Forest Positive Coalition launched by the
Consumer Goods Forum to accelerate systemic
efforts to remove deforestation, forest degradation
and conversion from key commodity supply chains
(palm oil, soy, paper, pulp and fibre).
 The Sustainable Cocoa Initiative, involving
the European Union, Cameroon, Côte d’Ivoire
and Ghana.
 The comprehensive economic agreement signed
between Indonesia and the member states of

the European Free Trade Association (Iceland,
Liechtenstein, Norway and Switzerland). 391
Under the agreement, which entered into force in
November 2021, Swiss tariffs on palm-oil imports
will be reduced by 20–40 percent if the palm oil
complies with certain sustainability goals. 392
 The Joint Working Group on Palm Oil between the
European Union and certain Association of South
East Asian Nations member countries.
 Action Track 3 of the Food Systems Summit, “Boost
Nature-positive Food Production”, and the coalition
on “Halting Deforestation and Conversion from
Agricultural Commodities”.
 The Global Environment Facility 7 Impact Program,
“Forest Systems, Land Use and Restoration”.

Regulatory measures governing traded
goods are being put in place to decouple
agriculture and deforestation –
complementary support for producer
countries is needed

Sources of finance are increasingly
requiring more transparency on
deforestation in value chains
Sources of finance are increasingly seeking to
clarify, eliminate, reduce and mitigate their
adverse environmental, social and governance
impacts (Box 23). In general, this has moved
from being viewed as an expensive approach
that is bad for business to a business strategy
that is good for long-term growth and risk
management. 393

A significant and growing share of the
commodities produced on new agricultural
land feeds international trade. 389,390
Regulatory frameworks are being developed
in some markets to avoid the placement
of products associated with deforestation
or forest degradation. Awareness is also
growing among countries about the need
to address environmental damage while
simultaneously increasing food security for
all. Some governments, companies and others
have committed to addressing this – such as
in a 2010 resolution on deforestation by the
Consumer Goods Forum, the Amsterdam
Declarations partnership and the 2014 New York
Declaration on Forests. Box 22 provides other
examples of initiatives to address issues related
to agricultural commodities and forests.

The Central Banks and Financial Supervisors
Network for Greening the Financial System is
investigating the linkages between biodiversity
loss, macro-economics and finance. 394 The
Taskforce on Nature-related Financial
Disclosures was established in 2021 with
the objective of developing a framework for
organizations to report and act on evolving
nature-related risks in order to support a shift in
global financial flows away from nature-negative
outcomes and towards nature-positive
outcomes. 395 n
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BOX 23 INTEGRATING ENVIRONMENTAL CRITERIA INTO FINANCIAL DECISIONS
2. Supervisory and regulatory risk assessment.
Develop tools and methodologies to integrate
nature-related risks into the financial stability
monitoring and supervisory approaches of central
banks and supervisors and encourage or require
the inclusion of environmental criteria in risk
assessments and investment processes in the
financial sector.
3. Disclosure. Promote the disclosure of nature-related
information by leveraging the experiences and
initiatives of other countries, such as through the
Taskforce on Nature-related Financial Disclosures.
4. International networks. Support networks such as
the Network for Greening the Financial System, the
Coalition of Finance Ministers for Climate Action
and the Sustainable Banking Network to facilitate
the standardization of nature and biodiversity risk
assessment in supervisory tools and approaches,
and help regulators adopt them.

To fulfil their role in managing and distributing risks
and allocating resources to productive uses, central
banks, financial-sector regulators and supervisors
are increasingly seeking to integrate environmental
criteria into financial decisions, including through
environmental risk assessments, increased
transparency and the adoption of standards and
impact reporting. Action in the following four areas
would be transformative:
1. Taxonomies and labelling. Develop taxonomies for
identifying economic activities that contribute to
sustainable use and the provision of ecosystem
services (such as the European Union’s Sustainable
Finance Taxonomy and Mongolia’s Green Taxonomy,
which explicitly includes forestry); and promote the
standardization and broad use of environmental
metrics for impact reporting across sustainable
financing mechanisms.

SOURCES: World Bank. 2020. Mobilizing private finance for nature. Washington, DC, World Bank. https://doi.org/10.1596/35984
World Bank. 2021. Designing fiscal instruments for sustainable forests. Washington, DC. (also available at https://www.climateinvestmentfunds.org/sites/
cif_enc/files/knowledge-documents/designing_fiscal_instruments.pdf).

4.4

carbon markets and REDD+. The UNFCCC COP 26
has further elevated the importance of climate
in the global agenda. There, countries and the
private sector made financing pledges of nearly
USD 20 billion and have agreed on new rules
governing carbon markets, which are expected
to grow significantly and have considerable
potential to support the pathways (Box 24).

THE POTENTIAL OF
CLIMATE FINANCE TO
ASSIST DEVELOPMENT
OF THE FOREST
PATHWAYS IS
SIGNIFICANT, WITH
CARBON MARKETS
EXPERIENCING
SIGNIFICANT GROWTH

The sale of carbon offsets improves the
financial attractiveness of the three forest
pathways. Carbon markets are expected
to continue growing
Many forestry projects improve their financial
attractiveness and justify larger investments
by selling carbon offsets. These can be earned
in various forest-related projects, such as
tree-planting, improved forest management
with reduced-impact logging, and avoided
deforestation. Carbon credits are issued
into registries after third-party verification
to assess additionality, baseline setting,
emissions monitoring, leakage and permanence.
The impact on the ground of such projects

Climate finance has a complex architecture to
direct financial flows towards climate-change
mitigation and adaptation activities, including
through results-oriented mechanisms such as
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BOX 24 THE CRUCIAL ROLE OF FORESTS ACKNOWLEDGED AT THE 2021 UN CONFERENCE ON CLIMATE
CHANGE
will be redirected towards the Adaptation Fund for
developing countries.
In the Glasgow Leaders’ Declaration on Forests
and Land Use, also announced at COP 26, the
leaders of more than 140 countries, accounting
for more than 90 percent of the world’s forests,
committed to work together to halt and reverse
forest loss and land degradation by 2030.
The pledge was backed by USD 12 billion in
public funding (the “Global Forest Finance
Pledge”) and USD 7.2 billion in private
funding. More than 30 financial institutions (with more
than USD 8.7 trillion in global assets) committed
to eliminating investments in activities linked to
agricultural-commodity-driven deforestation.

The Glasgow Climate Pact is an outcome of
negotiations at the 26th Conference of the Parties
(COP 26) to the UN Framework Convention on
Climate Change, held in Glasgow, Scotland, in late
2021. The pact calls for a doubling of adaptation
finance by 2025 and for developed Parties to meet a
commitment of USD 100 billion annually by 2025.
In the context of negotiations on Article 6 of the
Paris Agreement (carbon markets), countries agreed
to set rules to strengthen the integrity of carbon
markets (covered under Article 6.2, Article 6.4 and
Article 6.8) and create a new global carbon-offsetting
mechanism (including forestry). Progress was
made on several aspects at COP 26, including that
5 percent of the proceeds from collected offsets

SOURCE: Anonymous. 2021. Glasgow Leaders’ Declaration on Forests and Land Use. In: UN Climate Change Conference UK 2021 [online]. [Cited
2 February 2022]. https://ukcop26.org/glasgow-leaders-declaration-on-forests-and-land-use/

varies hugely, depending on the type of project.
Carbon credits constitute a funding source
for projects that could not be implemented
otherwise and therefore have the potential to
generate manifold benefits. Various funds are
being set up to take advantage of this financing
opportunity (Box 25).

forestry carbon credits include Australia’s
Emissions Reduction Fund, Colombia’s
carbon tax and the Republic of Korea’s ETS.
Demand in carbon markets is modest at a global
scale (although it could be significant nationally
and subnationally, such as in Colombia, New
Zealand and California). Much of the attention
on carbon markets is in expectation of future
growth – although this is uncertain. Even if forest
offset markets grow in volume and pricing, the
extent to which they would offer opportunities for
investment in the forest pathways is unclear.

Demand for carbon credits originates in a range
of carbon markets, broadly grouped as voluntary
markets (often related to the voluntary offsetting
targets of firms) and compliance markets (based on
regulations that oblige firms to reduce emissions).

The recent agreement at UNFCCC COP 26
on detailed rules for carbon-credit transfers
between countries supports expectations of
future carbon market growth. Using the Paris
Agreement’s Article 6, governments can now
use carbon credits (referred to as internationally
transferred mitigation outcomes, or ITMOs, in
Article 6) to meet their mitigation commitments.
A process for both the public and private
sectors to generate ITMOs will be developed in
coming years, which is expected to also cover
nature-based solutions. Countries can use the
newly available framework to offset part of their
mitigation commitments, which could create
significant additional demand for carbon credits.
There was much contention in the UNFCCC

The global voluntary offset markets generated
nearly USD 400 million in 2017–2019
through 105 million (MtCO2e) forestry
carbon credits. 398 This market continues
to expand, with transactions (as of August
2021) exceeding USD 0.5 billion (Table 6).
Compliance markets, although still small, far
exceed the value of voluntary markets: for
example, the California–Quebec emissions
trading system (ETS) issued 83 million forestry
carbon credits valued at USD 1.2 billion in
2017–2019, and the New Zealand ETS issued
38 million forestry carbon credits with a value
close to USD 800 million. 399 Other compliance
markets generating significant demand for
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BOX 25 FUNDS FOR SEQUESTERING CARBON THROUGH FORESTRY
annually. In 2020, the International Civil Aviation
Organization included forestry among eligible options
for airline offsetting.396 In 2021, a public–private
consortium launched a call for proposals to purchase
up to USD 1 billion in carbon credits for forestry
activities.397

The aim of the Restore Fund is to invest in
forestry projects that will remove carbon from the
atmosphere while generating financial returns for
investors. Launched in early 2021 by Apple, with
Conservation International and Goldman Sachs,
the USD 200 million fund aims to sequester at
least 1 million tonnes of carbon dioxide equivalent

TABLE 6 VOLUNTARY CARBON MARKET SIZE BY PROJECT CATEGORY, 2019–31 AUGUST 2021
2019

2020

2021 (through August)

Volume %
change Price per
from
tonne
previous
(USD)
year

Volume %
change
Price
from
per tonne
previous
(USD)
year

Volume
(MtCO2e)

Price per
tonne
(USD)

Forestry and
land use

36.7

4.33

159.1

48.1

30.9

5.60

269.4

115.0

139.4

4.73

544.0

Renewable
energy

42.4

1.42

60.1

80.3

89.4

0.87

70.1

80.0

0.3

1.10

88.4

3.1

3.87

11.9

31.4

921.0

1.03

32.3

16.1

48.9

1.57

24.2

9.23

2.8

3.4

876.8

1.36

4.6

Energy
efficiency/fuel
switching
Agriculture

–

Value
(USD
million)

–

–

Volume
(MtCO2e)

0.3

–

Value
(USD
million)

Volume
(MtCO2e)

Value
(USD
million)

Waste disposal

7.3

2.45

18.0

8.3

13.0

2.76

22.9

2.7

67.5

3.93

10.6

Transportation

0.4

1.70

0.7

1.1

165.2

0.64

0.7

2.1

99.3

1.00

2.1

Household
devices

6.4

3.84

24.8

3.5

45.4

4.95

17.3

1.8

49.8

5.75

10.4

Chemical
processes/
industrial
manufacturing

4.1

1.90

7.7

1.3

68.7

1.90

2.5

1.1

11.2

3.22

3.5

SOURCE: Donofrio, S., Maguire, P., Myers, K., Daley, C. & Lin, K. 2021. State of the Voluntary Carbon Markets 2021.
(also available at www.forest-trends.org/publications/state-of-the-voluntary-carbon-markets-2021/).

of countries in using Article 6 before the scale of
additional demand and supply can be gauged.

negotiations on the merits of offsetting, however,
and restrictions were introduced on ITMO
exports (through a need for “corresponding
adjustments” – that is, to deduct exported
volumes from own performance against
targets). More clarity is needed on the interest

A key step for obtaining access to carbon
markets for projects and programmes is working
towards compliance with the requirements
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mechanisms (Box 26). The forest finance
portfolios in the Green Climate Fund and the
Global Environment Facility continue to evolve.
For example, the Green Climate Fund project
portfolio on forests and land use currently
(December 2021) stands at 52 projects and
USD 1.5 billion. 401

of a given carbon standard and registering in
its transaction registry. Large forestry firms
– whether in plantations or natural forests –
find accessing carbon markets challenging;
small and medium-sized enterprises and small
farmers require specialized help to gain access
to such markets, which might come from project
developers able to aggregate hundreds and
even thousands of smallholders to constitute a
sizeable project area.

Markets for carbon-neutral and
sustainable products require credible
monitoring, reporting and verification
systems – and these are improving

Result-based payments for REDD+ are
evolving to ensure they deliver
climate-change mitigation results with
environmental integrity and adequate
benefit-sharing

Systems for monitoring, reporting and verifying
the efficacy of investments and interventions
to reduce deforestation and degradation and
to produce carbon-neutral and sustainably
produced products must be sufficiently robust
to assure donors and companies that results
have sufficient environmental integrity.
Nesha et al. (2021) 402 assessed the use and quality
of forest data for national reporting to the FRA
in 236 countries and territories. They found that,
globally, the number of countries monitoring
forest area at good to very good capacities
increased from 55 in FRA 2005 to 99 in FRA
2020 when using remote sensing and from 48 to
102 when using national forest inventories.403
Overall, MRV capacity improvements are
most widespread in the tropics, which can be
linked to international investments for forest
monitoring associated with REDD+.404 Chagas
et al. (2020) assessed several carbon standards,
focusing on additionality, baseline setting,
the quantification of emission reductions
(particularly uncertainty), permanence and
leakage; they concluded that forest carbon
credits may be considered a reasonable option
for corporate offsetting provided stringent rules
are in place to provide sufficient assurance
that such credits come with the environmental
integrity equivalent to those generated in other
sectors. 405 n

REDD+ was originally conceived and structured
around the novel concept of RBPs: that is,
payments made on the achievement and
independent verification of a pre-agreed set
of carbon emissions reduction results over a
given time frame, as per UNFCCC guidelines,
or the achievement of a predefined set of results
related to, for example, progress made in the
readiness or implementation of policies and
measures for addressing drivers of deforestation
and forest degradation. Mozambique recently
received USD 6.8 million from the Forest Carbon
Partnership Facility for reducing 1.28 million
tonnes of carbon emissions since 2019.
Of all disbursements estimated by the largest
results-based climate finance funds, m the
forest and land-use sectors have been by far
the main recipient.400 RBPs continue to evolve
as climate finance funds and their donors
assess the efficacy and efficiency of this
instrument. Attention is now being directed
towards the delivery of results with sufficient
environmental integrity (e.g. with proper
accounting frameworks) and benefit-sharing
m Results-based climate finance funds include the Green Climate
Fund, the Forest Carbon Partnership Facility, the Bio Carbon Fund
Initiative for Sustainable Forest Landscapes, the Carbon Initiative for
Development, the Pilot Auction Facility, the Transformative Carbon
Asset Facility, the Carbon Partnership Facility (specifically the funds in
this facility dedicated to piloting new carbon market mechanisms),
REDD Early Movers, Norway’s International Climate and Forest
Initiative, Energising Development, the Global Energy Transfer Feed-in
Tariffs Program, the German Government’s N2O Initiative and the
Nordic Climate Facility.
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BOX 26 RESULTS-BASED PAYMENTS IN THE GREEN CLIMATE FUND
The Green Climate Fund (GCF) has made
results-based payments (RBPs) to countries
that reported emission reductions to the UN
Framework Convention on Climate Change. As of
November 2020, the GCF had approved a total
financial volume of USD 497 million in eight
countries that had demonstrated results and
met the requirements for receiving RBPs under
the GCF REDD+ pilot programme. An analysis of

options for the programme’s next phase identified
two key themes: equity in access; and ensuring
sufficient environmental integrity. RBPs can help
strengthen policy coherence if disbursements to
recipient countries are made on the achievement
of pre-agreed policy milestones and the proceeds
are reinvested in activities in line with the country’s
nationally determined contributions, its REDD+
strategies, and its low-carbon development plans.

4.5

Small producers received less than
1.7 percent of climate finance in 2019,
and the situation does not appear to have
improved since

GETTING FINANCE
TO SMALL-SCALE
PRODUCERS WILL
BE ESSENTIAL FOR
IMPLEMENTING THE
PATHWAYS – LESSONS
FROM SUCCESSFUL
AND SCALABLE
EXPERIENCES NEED
TO BE SHARED

Small farms (i.e. less than 2 ha) account
for 84 percent of all farms worldwide; they
operate on about 12 percent of all agricultural
land but produce roughly 35 percent of the
world’s food. 408 Small farms receive a very
small amount of climate finance (Figure 22) –
less than 1.7 percent of such flows in 2019. 409
Donor support to Indigenous Peoples and
local communities for forest management was
reported at USD 250 million to USD 280 million
per year between 2018 and 2020. 410 This
amount could increase significantly following
the UNFCCC COP 26 pledge to allocate
USD 1.7 billion between 2021 and 2025
(representing roughly twice as much funding
from bilateral sources and foundations as in
the previous period) to advance the forest
tenure rights of Indigenous Peoples and
local communities and support their role as
guardians of forests and nature. 411

Despite being key stakeholders in many
forest value chains, smallholders are often
perceived to carry additional costs and risks
for investment projects, for example because
of a lack of collateral. High transaction costs
due to value-chain fragmentation, the informal
nature of trade interactions, and scalability
issues are additional barriers to investments in
smallholder-driven projects. 406,407

New approaches are helping mobilize
investment for smallholders, including to
reduce perceived risks for investors
Strategies to de-risk smallholder projects, such
as using trees as collateral for loans (Box 27)
and building assets based on income from
ecosystem services (Box 28), can mobilize more
investment in small-scale stakeholders.
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FIGURE 22 PROPORTION OF CLIMATE FINANCE BENEFITING SMALL-SCALE AGRICULTURE

All numbers in USD million
Each square = 1% of total

SECTORS BENEFITING
SMALL-SCALE AGRICULTURE

ALL SECTORS

Agriculture, forestry, land
use and natural resource
management

711
Renewable-energy
generation

569 000

8 140

9 855

442

Sustainable
transport

263

Water and wastewater
management

299

Other

NOTE: Amounts are per year for 2017/2018.
SOURCE: Chiriac, D. & Naran, B. 2020. Examining the climate finance gap for small-scale agriculture. Climate Policy Initiative.
(also available at https://www.climatepolicyinitiative.org/publication/climate-finance-small-scale-agriculture).

Production risks to smallholders need to be
addressed to encourage them to invest in
improvements in their operations. Measures
include capacity development, increasing access
to inputs, and efforts to link smallholders to
markets. Viable social-protection systems (e.g.
social assistance and social insurance, which can
include subsidized agricultural or other
insurance) can also mitigate risks. De-risking
investments in smallholders and small and
medium-sized enterprises requires an integrated
approach that addresses risks for both investors
and investees. Helpful examples are available in
the agriculture sector – such as for cocoa in
West Africa. 417

the generation of environmental results (such as
GHG emission reductions) funded by revenues
derived from those results”. 418 Although there is
no universal definition, the concept of REDD+
benefit-sharing refers to the set of institutional
means, structures and instruments aimed
at enabling the distribution of benefits from
REDD+ programmes among stakeholders.
According to Bertzky et al. (2021), most countries
are still at an early stage of development in their
benefit-sharing mechanisms (Figure 23), 419 but
good practices and key success factors have been
identified from existing mechanisms. The slow
uptake is due in part to the limited financing
channelled through RBPs. n

Benefit-sharing mechanisms for REDD+
are emerging, but full implementation is
limited despite readiness efforts in many
developing countries
Benefit-sharing is “the intentional transfer of
monetary and nonmonetary incentives (goods,
services or other benefits) to stakeholders for
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BOX 27 TREE COLLATERAL IN ASIA – TAPPING INTO FOREST SMALLHOLDER WEALTH
microloans from a rural savings and credit union.
These certificates are accepted by sawmills or
intermediaries to back advance payments for the
plantations two years before harvest.414 In India,
smallholders can receive loans for plantation
establishment from financial institutions, with timber
companies providing buyback guarantees and
backing such loans as guarantors.415

In Thailand, the current value of standing trees is
used as part of loan collateral arrangements for
smallholders organized through local groups called
tree banks.412 In Indonesia, a public programme
enables smallholders to use their trees as collateral
for loans to extend rotation periods and thus
avoid premature harvesting.413 In the Lao People’s
Democratic Republic, the availability of plantation
certificates for smallholders enables access to

BOX 28 TREES FOR GLOBAL BENEFIT – A SCHEME FOR BUILDING FARMER ASSETS BASED ON THEIR
ECOSYSTEM SERVICES
loans from formal financial institutions. Such loans
are then used to strengthen sustainable agricultural
and forest-based activities, such as honey production
and the expansion of reforestation activities.
More than 10 000 farmers are participating in the
programme on more than 8 000 ha of land. In 2019,
carbon credit sales to private entities generated
70 percent of the total financial flows (USD 2 million)
in Trees for Global Benefit.416

The aim of the Trees for Global Benefit programme
coordinated by Ecotrust in Uganda is to scale up
the positive impacts that small and medium-sized
enterprises and smallholders have on forest
ecosystems. It seeks to aggregate ecosystem services
provided by small farmer-led initiatives to restore
tree cover and sustainably manage forests, sell these
to international markets and distribute the proceeds
to the farmers and enable them to access productive
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FIGURE 23 STAGE OF DEVELOPMENT OF BENEFIT-SHARING MECHANISMS UNDER REDD+ IN THE

54 COUNTRIES SUPPORTED BY UN-REDD, THE FOREST CARBON PARTNERSHIP FACILITY AND OTHER
INITIATIVES

No BS
BS design in development
BS design advanced
BS in implementation

NOTE: BS = benefit-sharing.
SOURCE: Bertzky, M., Canosa, O., Koch, A. & Llopis, P. 2021. Assessment report – Comparative analysis of benefit-sharing mechanisms in REDD+
programs. World Wide Fund for Nature. (also available at https://wwfint.awsassets.panda.org/downloads/wwf_assessment_report_redd__programs_
v4.pdf).
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CHAPTER 5
SMALLHOLDERS, LOCAL
COMMUNITIES AND
INDIGENOUS PEOPLES ARE
CRUCIAL FOR SCALING UP
IMPLEMENTATION OF THE
FOREST PATHWAYS
HEADLINES

5.1

FOREST-BASED
PATHWAYS NEED TO
BE ATTRACTIVE TO
LAND USERS

è The involvement of smallholders, local communities
and Indigenous Peoples in the forest pathways is
essential. Such actors own or manage at least 4.35 billion
ha of forest and farmlands worldwide; according to one
study, smallholders produce farm and forest products
worth up to USD 869 billion to USD 1.29 trillion per year.
è Local actors can be highly effective – and
cost-effective – forest managers. For example, an
estimated 91 percent of indigenous and community lands
are in good or moderate ecological condition. Much of
the change needed to scale up the forest pathways and
support green recovery will need to happen locally and
provide local actors with tangible benefits.

Smallholders, local communities and
Indigenous Peoples own or manage at
least 4.35 billion ha of forest and farm
landscapes. Smallholders generate up to
USD 1.29 trillion annually

è Customary forest rights are increasingly
recognized in statutory laws, although progress has
not been uniform. Robust forest rights and the sound
implementation of community-based forestry can
help achieve green recovery, and statutory rights to
high-value resources such as trees for smallholders can
encourage green value chains.
è Local producer organizations and other relevant
groups can help enable the three forest pathways
but require support. More than 8.5 million social
cooperation groups exist worldwide; they provide
platforms for cooperation and innovation, and their
influence in forestry is growing.

According to a study by Lowder et al.
(2021), there are more than 608 million farms
worldwide, more than 90 percent of which
are family farms n (of all sizes) occupying
70–80 percent of farmland – these farms
account for an estimated 80 percent of world
food production. Farms less than 2 ha in size
comprise 84 percent of all farms and operate on
11 percent of the world’s agricultural land; they
produce an estimated 35 percent of world food
production. About 80 percent of farms in lowand lower-middle-income countries (located
primarily in East Asia and the Pacific, South
Asia and sub-Saharan Africa) are less than 2 ha

è Increasing capacity and co-producing knowledge
with smallholders, local communities and Indigenous
Peoples would help scale up the three forest pathways.
Identifying and capitalizing on diverse sources of
knowledge and new technologies can facilitate innovative
and inclusive solutions grounded in local systems.

n Lowder et al. (2021) define “family farms” as farms held by an
individual, group of individuals or household whose labour is mostly
supplied by the family. The same source defines “small farms” as farms
with less than 2 ha. Source: Lowder, S.K., Sánchez, M.V. & Bertini, R.
2021. Which farms feed the world and has farmland become more
concentrated? World Development, 142: 105455.
https://doi.org/10.1016/j.worlddev.2021.105455
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in size; they operate on 30–40 percent of land, a
much larger share than in other regions. 420

that securing indigenous lands in Bolivia
(Plurinational State of), Brazil and Colombia
would cost less than 1 percent of potential
revenues from carbon storage alone. 436

Another study concluded that, of the
approximately 9 billion ha of land worldwide
comprising forest and farm landscapes, an
estimated 4.35 billion ha is controlled (owned or
managed) by smallholders, local communities
and Indigenous Peoples.o,421 As huge as this
area is, it is likely to be an underestimate
(estimates vary widely depending on the
methodology used). According to another
estimate, smallholders p generate a gross annual
production value of USD 869 billion to USD
1.29 trillion per year. 422 In many countries,
80–90 percent of forest enterprises are small
or medium-sized, which generate more than
half of forest-related employment.423,424 Thus,
smallholders, local communities and Indigenous
Peoples will be crucial in the uptake of the three
forest pathways and hence a green recovery and
moves towards sustainable economies.

Ninety-one percent of Indigenous Peoples’
and local community lands have no, low (i.e.
less than 10 percent modified by humans) or
moderate (>10–40 percent modified) human
modification or are in good or moderate
ecological condition. 437 A review of 24 countries
found that indigenous and local communities
customarily hold and use 958 million ha of
land but have legally recognized rights to
less than half this area. 438 Their lands store at
least 253.5 GtC and thus constitute globally
significant carbon sinks and reservoirs;
52 percent of this stored carbon is on lands that
are not legally recognized, however. 472
The devolution of forests to local communities
more broadly has not produced consistently
positive results in reducing deforestation
and advancing restoration, 439 with success
often depending on the extent to which legal
frameworks are implemented, institutional
capacity at the community level, the level
of state support, and other factors, such as
social capital.440,441,442 There is evidence that
smallholders with secure tenure tend to make
longer-term investments in their lands and
forests (e.g. in improving forest governance,
tree-planting and managing soil and water)
compared with those with no or short-term tenure
security.443 This may depend on the capacity
to do so, however: a recent study in Indonesia,
where a large programme of community titling
is underway, found that such titling aimed at
conservation did not decrease deforestation (and
may have increased it) due largely to a lack of
community-level institutional capacity and the
economic opportunity costs of conservation.
Community titling in timber production zones
did decrease deforestation, however (from a
higher base), which, according to the study’s
authors, was indicative of increased efforts to
restore forests for timber production.444 n

There is strong evidence that
deforestation is lower on Indigenous
Peoples’ and local community lands,
given the right incentives
Indigenous Peoples manage about 40 percent of
all terrestrial protected areas and ecologically
intact ecosystems worldwide. 425 Deforestation
rates tend to be lower on Indigenous People’s
lands than in surrounding forests, including in
protected areas, due to (among other reasons)
cultural factors, traditional knowledge, strong
governance, forest incentive policies, PES
support, the low profitability of agriculture,
and limited accessibility. 426,427,428,429,430 Studies
also show that ensuring indigenous and tribal
land rights could be highly cost-effective for
halting deforestation and slowing climate
change. 431,432,433,434,435 For example, it is estimated
o Because the definition of smallholder varies from country to country
and region to region, we refer to all smallholders here as single
household/family holdings (as opposed to those held by corporate
entities). Source: Gilmour, D.A. 2016. Forty years of community-based
forestry – A review of its extent and effectiveness. FAO Forestry Paper
No. 176. Rome, FAO. (also available at https://bit.ly/3B1F5lH).
p The definition of “smallholder” in this source is unclear. Verdone, M.
2018. The world’s largest private sector? Recognising the cumulative
economic value of small-scale forest and farm producers. International
Union for Conservation of Nature (IUCN), FAO, International Institute for
Environment and Development and AgriCord.
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5.2

of Africa’s rural people gain access to land
through customary or formalized new-customary
institutions. One-quarter of sub-Saharan Africa’s
land area – 740 million ha – is made up of
communal property such as forests, rangelands,
swamps and deserts.453 Approximately 45 percent
of intact forests in the Amazon are on the
customary lands of Indigenous Peoples.454 The
trend in devolving rights is partly in recognition
of community-based forestry (all forms of forestry
allowing people’s participation) and its potential to
move towards sustainable forest management and
improve local livelihoods, particularly where the
centralized state management of forests has failed
to control deforestation and degradation.455

SECURING RIGHTS
IS ESSENTIAL IF
SMALLHOLDERS,
LOCAL COMMUNITIES
AND INDIGENOUS
PEOPLES ARE TO
DELIVER LOCAL
RECOVERY VIA THE
FOREST PATHWAYS

States have been providing communities with
more robust rights in recent decades, including
by recognizing rights over ecologically intact
forests rather than mainly degraded forests;
allowing fuller governance roles rather than
only some responsibilities such as monitoring
and patrolling; and granting commercial rights
to wood products and NWFPs rather than the
subsistence use of NWFPs only.q Since 2012,
international endorsement of the Voluntary
Guidelines on the Responsible Governance of
Tenure of Land, Fisheries and Forests in the
Context of National Food Security has provided
significant additional validation and support for
the strengthening of customary tenure globally. 456

Systematic reviews of land and forest property
reforms have found generally positive or mixed
impacts on agricultural productivity, income
consumption and capital. 445 Interventions that
devolve more limited rights (e.g. only access
or withdrawal but not management or
alienation rights) are less likely to alleviate
poverty than the devolution of more extensive
rights. 446 Moreover, there is substantial social
differentiation in the impacts of tenure reform
(e.g. by ethnicity and gender).447
Tenure reform continues to face challenges in
many countries, such as states adopting laws but
not implementing them, or retaining control of
high-value forests 448 and decentralizing low-value
degraded forestland in need of restoration; 449 the
persistent marginalization of women’s rights to
resources; 450,451 and differential livelihood impacts
on ethnic minorities and other marginalized
groups. Nevertheless, tenure and property
rights can act as levers of change 452 and, in some
contexts, reforms can facilitate locally led recovery
and the local development of value chains.

These significant shifts in national policies
have increased the ability of smallholders,
local communities and Indigenous Peoples to
sustainably harvest high-value forest resources
and derive income from PES, REDD+ and carbon
credits, thereby giving them both sustained
benefits and incentives for better forest governance
and management. Progress has not been uniform,
however: not all states recognize customary rights
or provide forest rights to communities; some
have adopted laws but not implemented them; and
some have recognized local stakeholder rights but
subsequently retracted them.457

Many countries recognize customary rights
in statutory laws or have devolved new rights
on public lands. This has been done by either
formalizing customary tenure or through various
collaborative, community and smallholder
programmes on public lands. More than 90 percent

q Based on community-based forestry and forest tenure assessments
conducted in 23 countries globally between 2016 and 2020 using FAO
frameworks. A cross-country analysis of findings is presented in:
Aggarwal, S., Larson, A., McDermott, C., Katila, P. & Giessen, L. 2021.
Tenure reform for better forestry: an unfinished policy agenda. Forest
Policy and Economics, 123: 102376. https://doi.org/10.1016/j.
forpol.2020.102376
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Accelerating the formalization of
customary and collective rights is crucial
for protecting forests and mobilizing
resources for recovery and development

For example, Madagascar’s Land Law allows local
claimants to register lands through community
land commissions.460
To speed up formalization, some governments
use a “tenurial shell” approach, which recognizes
the outer boundaries of multiple adjacent
communities and allows them to manage land
and resources for diverse purposes within
these boundaries. 461 This approach can help
prevent encroachment by outsiders and facilitate
the recognition of seasonal and secondary
resource rights, particularly those of women,
transhumance communities and other vulnerable
groups. It can work well where intra- and
inter-community conflicts are few, traditional
institutions are strong, traditional authorities are
able to secure tenure for its members and resolve
internal conflicts, and national governments can
enforce such rights; Ecuador and Colombia have
used this approach to recognize the authority of
Indigenous Peoples to manage forest reserves on
their lands. 499 Governments may require resource
management plans and evidence that resources
are being managed.

National-level policymakers can use rapid and
low-cost means to provide robust and secure
tenure for millions of rural households without
the need for major legal reforms. In a number of
countries, customary forest rights are already
recognized in statutory laws but have not yet
been formalized.
Approaches exist to rapidly formalize rights
where statutory laws already recognize them.
Countries can develop regulations giving
recognition to customary lands without the need
for titling while also encouraging the registration
of such lands through simplified processes
to prevent encroachment. Ghana, Papua New
Guinea, Sierra Leone and Zimbabwe allow the
recognition of customary rights without requiring
titling. Mozambique, Timor-Leste and the United
Republic of Tanzania recognize rights but
encourage registration. 458

Countries recognize rights through diverse
other approaches suited to varied ecological
contexts and local needs. For example, Brazil
recognizes perpetual territorial use rights in some
areas, and it has designated some other areas
as extractive reserves for the commercial use of
specific NWFPs. India recognizes the customary
rights of settled communities and smallholders
as well as appropriate rights for pastoralist
groups, semi-nomadic hunter-gatherers and
those practising shifting cultivation, including in
wildlife sanctuaries and national parks.462

India recognizes customary collective tenure
to forests in its Forest Rights Act, 2016; under
this Act, customary governance (community
forest rights) can be formalized on an estimated
34.6 million ha – close to half the national forest
area – but only 10.4 percent (3.6 million ha) has
been so formalized, mainly through support from
non-governmental organizations.459
Governments can simplify land registration
processes by reducing the number of steps
required, and there are many ways in which
this can be done. For example, governments can
eliminate requirements for official or historical
records and instead recognize oral testimonies
validated by neighbouring communities and local
leaders as proof of land claims; help negotiate
overlapping claims; allow communities to submit
simple land-use or community development plans
rather than the complex forest management plans
required of industries; recognize indigenous
and local communities as legal entities rather
than requiring them to incorporate themselves
as associations; and, where rights registration
systems are lacking, provide local registries
in place of regional and national land offices.

In some cases, processes to formalize rights have
been targeted at areas where forests are under
particularly high pressure and where tenure
formalization can yield important benefits.
For example, titling carried out in the Peruvian
Amazon involving more than 1 200 communities
of Indigenous Peoples led to a significant
reduction in illegal logging and improvements in
forest conservation within two years. 463
A range of new, low-cost technologies are
being used to help secure community tenure in
remote areas through participatory approaches.
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 invest in alternatives to large private sector
concessions, such as community-owned forests
and community-plantation-based concessions
(e.g. for timber, fuelwood, charcoal and
high-value resources) and community licences
for timber and biomass energy; 469
 ensure that rights are not eliminated or
reduced arbitrarily (which is a disincentive for
good forest management); and
 where the effectiveness of community-based
forestry is uncertain, grant longer-term rights
based on performance, as practised in the
Gambia.470

Drones, global-positioning-system-enabled smart
phones and tablets, mobile apps, open-source
software and crowd-sourced data-collection
methods can significantly reduce the cost of
surveying and associated mapping exercises.464,465
Finally, respecting the rights of Indigenous Peoples
and local communities to free, prior and informed
consent, as per the UN Declaration on the Rights of
Indigenous Peoples, and consultation throughout
the process, can help ensure that the approaches
identified are appropriate to the local context.
Nearly all countries have some form of community
or collaborative forestry regime.466 A recent
assessment of 23 countries showed, however, that
legal provisions and implementation were weak in
most or implemented in only a small proportion
of national forests.467 Nineteen of the 23 countries
provided indigenous and local communities
with few or no legal protections against the
reduction or elimination of land and forest
rights. Twenty-two had regulatory frameworks
that hindered the capacity of communities to
benefit from their recognized rights, and only
one (China) supported the development of
community-forest-based economies.468

Strengthening smallholder tree rights
and reducing regulatory barriers can
encourage smallholder adoption of
restoration and agroforestry
Gains in tree cover (in countries as diverse as
China, Sweden, the United Republic of Tanzania
and Viet Nam) are often driven by private
smallholders for commercial purposes, but
smallholder land rights are uncertain in many
countries. For most smallholders, tree (and
carbon) rights are even more uncertain than
land rights. For example, many African states
retain ownership rights over trees on farms,
even those planted by farmers. 471 Although
this is changing gradually, most countries that
give farmers tree rights also heavily regulate
tree use and management on private lands,
especially for naturally regenerated trees.
Governments also provide farmers with large
subsidies to cultivate staple crops, leading to
forest loss 472 and incentivizing rural households
to shift away from agroforestry towards annual
crops. Bottlenecks in wood product supply
chains may discourage farmers from engaging
in agroforestry. In India, for example, most
states allow farmers to plant and harvest trees
on their farms, but many farmers with forest
areas and approved management plans still
choose to plant crops rather than trees because
of the bureaucracy involved in treefelling and
transport. 473

Regardless of the status quo, governments can
improve forest governance and restoration
efforts by prioritizing the devolution of forestry
programmes such as those involving FLR and
REDD+. Formal community-based forestry
initiatives can:
 build on customary rights and local tenure
arrangements to avoid conflicts between
and among multiple primary, seasonal and
secondary forest users;
 devolve rights by law and in practice to land
controlled by communities, including those
with good-quality forests;
 ensure that rights go beyond subsistence
needs to the use and management of
high-value resources;
 enable the generation of forest-based income
and thereby recovery, which can help prevent
out-migration;
 simplify regulations and remove regulatory
barriers (such as restrictions on harvesting
that complies with management plans) to
facilitate the use of resources, processing and
value-adding;

Forestry programmes might recognize these
limitations that undermine landscape restoration
but address them inadequately. For example,
the Restoration Opportunities Assessment
Methodology (see Box 11) provides countries with
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BOX 29 RE-GREENING THE NIGER BY ADVANCING TREE RIGHTS FOR FARMERS
A presidential decree in the Niger in July 2020
awarded farmers formal ownership rights over naturally
regenerating trees on private lands.477 This came after
30 years of the gradual strengthening of tree tenure
rights in the Niger. Tree-planting efforts in the 1970s
and early 1980s failed because of low tree survival
rates and a lack of local participation. In 1983, the
Government of the Niger began encouraging farmers
to regenerate naturally occurring trees on their farms,
starting in the Maradi region, and removed restrictions
that prevented farmers from managing these trees.
Seeing the success of this approach, the government
enhanced rights to protect, manage and benefit from
on-farm trees in the 1993 Rural Code and strengthened
rights to the subsistence use of trees on customary

lands and forest reserves under the 2004 Forest Code.
Meanwhile, projects worked with customary institutions
to privatize rights to trees. Farmer-managed natural
regeneration rapidly paved the way for re-greening
nearly half of all cultivated land (5 million ha),
benefiting about 30 percent of the population with
improved crop yields and the production of woodfuel,
fodder and other products and reducing conflict over
scarce resources and poverty-driven migration.478
Women, widows and the landless poor also benefited
from the restoration of degraded areas, gaining access
to land and increasing their incomes.479 Natural
regeneration helped restore ecological processes
and biodiversity compared with restoration involving
nursery-grown tree stock.480

guidance on assessing tenure and land governance
in forestland tenure planning processes, but an
assessment found that reports from countries in
which the methodology has been implemented
do not include systematic assessments of rights
to trees, forests or land in statutory or customary
laws.474 Governments can promote restoration
and agroforestry initiatives through a range
of measures. For example, they could provide
smallholders with secure rights to land, trees and
carbon; they could also use forestland allocation
mechanisms or conditional leases in which
farmers (particularly the landless and tenant
farmers) are offered long-term, secure rights to
trees and tree products in exchange for adopting
good natural resource management practices,
including sustainable agroforestry.475 Where farms
are small and fragmented, they could also provide
land consolidation measures or regulations
that allow landholders to combine lands into
joint holdings, incentivized by special rules
and taxes, 476 and they could remove regulatory
constraints to sustainably use and manage trees
on private lands (Box 29). In China and Viet Nam,
governments provided comprehensive support to
small-scale forest enterprises over long periods,
with huge positive economic and environmental
impacts (Box 30). n

5.3

STRENGTHENING
LOCAL PRODUCER
GROUPS IS A MEANS
FOR ENGAGING
SMALL-SCALE ACTORS
IN LOCAL RECOVERY
AND DEVELOPMENT
Policy and legal reforms are important for
providing local actors with tenure security.
Strengthening existing local producer and other
social groups and empowering them is crucial
for the change needed for recovery and the
development of resilient local economies.
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BOX 30 ENABLING POLICIES FOR SMALLHOLDER FORESTRY IN CHINA AND VIET NAM
portion of domestic demand for wood; China produced
40 percent of wood-based panels and 27 percent of
paper and paperboard globally in 2019.483 Although the
government emphasized timber production, the reforms
also enabled communities to collectively scale up their
commercialization of non-wood forest products.484
In Viet Nam, where smallholders own around
1.97 million ha of forest plantations and contribute
60 percent of the industrial wood supply, smallholder
tree farmers have been supported by favourable policies
on land allocations, land tenure, tree ownership,
foreign investment, regulations and trade, as well as
by favourable stumpage prices, low-interest credit
and the private sector provision of seedlings and
technical support.485 As a result, they are contributing
to rural development, employment generation and the
strengthening of rural livelihoods.486,487

Prompted by severe forest degradation, China
initiated forest tenure reforms in the 1980s by
devolving forest tenure rights to communities and
then allowing communities to allocate forests to
individual households. More than 180 million ha of
collective forestland was transferred to households
for a 70-year period.481 Full rights were granted to
wood and non-wood products for subsistence use
and sale and, over time, all taxes were eliminated,
including on wood sales. The government set up service
centres to facilitate the transfer and registration
of forestlands, conduct forest asset appraisals,
provide market information and microcredit, issue
logging permits, broker trade, and provide technical
support and extension services and skills training.482
These reforms led to an increase in forest cover, and
smallholder forests are now meeting a significant

More than 8.5 million social cooperation
organizations exist worldwide,
representing important social capital.
They provide platforms for cooperation
and innovation

signing of a community forestry decree in 2014 and
now manage 2.05 million ha of forest. In the United
Republic of Tanzania, 45.7 percent of forestland
is owned by communities, 20 percent under
community management arrangements; about
9.8 percent of the rural population is participating
in community-based forest management and
8.4 percent is involved in joint forest management.
In Indonesia, policy reforms are underway to
expand social forestry to support community
rights in forests from less than 1 percent
(1.1 million ha) to over 10 percent (12.7 million ha)
of the country’s forest resource.490 Forestry-based
social organizations are also common in many
industrialized countries: for example, nearly half
of Sweden’s 240 000 forest owners are members
of a forest owner association, managing a total of
6.21 million ha.

Social cooperation organizations are created to
address, for example, land management, water,
pastures, integrated pest management, supporting
services and innovation platforms. Their number
has increased worldwide from 500 000 in 2003 to
8.5 million in 2018 (in 55 countries). 488
Three main types of social cooperation
organization exist that are involved in forest
management. One comprises groups such as
community forest management committees,
community forest user groups formed to
protect user rights, and producer associations
and cooperatives built to provide business and
financial services to members. Boosted by forest
policy reforms in the early 1990s, such groups
have become important in many countries.
About 30 000 forest user groups have been
formed in Mexico.489 In the Democratic Republic
of the Congo, 109 community forest management
committees have become functional since the

A second type of cooperation organization is
associated with social movements. In Colombia,
Nicaragua and Peru, for example, such
organizations have already helped advance
legal reforms to strengthen rights and remove
regulatory barriers. 491 Increasingly, federations
of community forestry and forest and farm
producer organizations, such as those in the
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BOX 31 GHANA FEDERATION OF FOREST AND FARM PRODUCERS
savings and loans scheme; (3) the Green Ghana initiative
to promote environmental campaigns and integrated
landscapes; and (4) the Charcoal Producers in Forest
Landscape Restoration initiative to promote sustainable
charcoal production. GhaFFaP is also involved in global
multistakeholder platforms and national partnerships
with the purpose of raising the voice of local producers
at the national and international levels.

The Ghana Federation of Forest and Farm Producers
(GhaFFaP) was launched in 2020 with support from the
Forest and Farm Facility and already represents more
than 1 million smallholder producers. GhaFFaP has
developed four strategic initiatives: (1) a national
dialogue series (focusing on access to finance and
market); (2) the sustainable financial transformation of
forest and farm producer organizations using a village
SOURCE: FAO.

implementing a low-emissions development
agenda in a jurisdictional approach format.496
Of the initiatives analysed, 19 jurisdictions had
reduced their deforestation rates compared with
projected subnational forest reference levels.497
Various initiatives and projects aimed at
implementing REDD+ and promoting integrated
development and sustainable landscapes
now claim to have adopted jurisdictional
approaches. The green growth strategy of the
Brazilian state of Mato Grosso, for example,
involves collaboration among government,
businesses and civil society to achieve zero
deforestation and eliminate forest degradation.
This three-faceted “produce, protect, include”
strategy aims to increase the production of
agricultural commodities, conserve natural
resources (including eliminating about 6 Gt of
GHGs by 2030) and include smallholders and
Indigenous Peoples in economic development.498
Similar initiatives focusing on collective action
exist in Indonesia and Malaysia. The Coalition
for Sustainable Livelihoods, for example, was
launched in September 2018 in North Sumatra
and Aceh, Indonesia; it includes some of world’s
largest food companies. 499

Gambia, Guatemala and Nepal, are advocating
for reforms in favour of local actors. 492,493 In the
case of Nepal, the Federation of Community
Forestry Users Nepal, which was founded in
1995 and now has about 8.5 million forest users,
has become a powerful political force committed
to promoting and protecting community
and forest user rights in natural-resource
governance.494 Recently, federations of forest
and farm producer organizations have used
their capacity for collective action to mitigate
the impacts of the COVID-19 pandemic on forest
communities and their producer organizations.
Case studies conducted in mid-2021 show the
crucial role played by forest and farm producer
organizations in Bolivia (Plurinational State
of), Ecuador, Ghana (Box 31), Madagascar and
Nepal. 495
The emergence of “jurisdictional approaches”
has led to the development of a third type
of social cooperation organization aimed
at addressing deforestation and forest
degradation inclusively. Jurisdictional
approaches combine public and private actions
at the local level to address landscape-level
and value-chain challenges. Originating in
efforts and funding associated with REDD+,
such approaches seek to align governments,
businesses, non-governmental organizations,
local communities and other stakeholders
around shared goals of conservation and
sustainable value-chain development at the
local political level (where most land-use
decisions are made). A study by Stickler et al.
(2018) identified 39 jurisdictions (in 12 countries)
representing 28 percent of the world’s tropical
forests that have made commitments on

Local producer organizations and other
social cooperation groups are crucial for the
three forest pathways but require support.
Investments in the social capital they represent
tend to increase the level of local ownership
by members, lead to the sustainability of the
process when external support ends, and have
positive outcomes in terms of forest condition
and livelihoods. Some governments have
established financial programmes and policies
targeting smallholders, local communities and
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BOX 32 INVESTING IN SMALLHOLDER FORESTRY IN GUATEMALA – A PATHWAY FOR RURAL GREEN
ECONOMY AND GREEN RECOVERY
tool for public–private partnerships, boosting the rural
economy and generating synergies; it is now one of the
country’s most important financial tools for advancing
REDD+ and landscape restoration commitments.
Investments have helped establish and maintain more
than 139 000 ha of natural forests, forest plantations
and agroforestry systems; benefited 300 000
households; and created an average of 5 900 jobs per
year. Approximately 46 percent of the beneficiaries have
been indigenous households, of which 43.4 percent of
members were women.

In 2010, the Guatemalan Congress created the Forest
Incentives Programme for Smallholders (PINPEP)
with the aim of enabling smallholders to participate
in sustainable forest management through cash
payments, reduce deforestation, increase forest
cover and restore degraded areas while promoting
inclusion and improving the livelihoods of vulnerable
populations. PINPEP also seeks to recognize the claims
of traditionally marginalized groups to tenure and
property rights, particularly smallholders and communal
and indigenous groups. PINPEP has become a powerful
SOURCE: FAO.

BOX 33 CHINA’S GRAIN FOR GREEN PROGRAMME
Launched in 1999, the Grain for Green Programme
(GGP) is China’s largest ecological restoration
programme; it aims to convert marginal lands and steep
slopes into forest and grassland to prevent soil erosion
and desertification. The GGP has contributed to the
successful restoration of 34.3 million ha of degraded
land and farmland, achieved significant environmental
improvements, increased farmer incomes and alleviated
poverty. Nationwide, 41 million households have
participated in the programme, and 158 million farmers
have benefited directly.500 The GGP has fostered local
social capital and endogenous growth and empowered
participating households through specific social

protection elements, such as grain and cash subsidies
and technical assistance.501,502 Over 90 percent
of participating households are covered by basic
medical insurance and pensions.503 The programme
has established a registration system that confirms
the ownership and use rights of converted lands and
established forests, allowing households to receive
income from timber and payments for ecosystem
services.538 Together with other ecological restoration
programmes, the GGP has also established 21 000
cooperatives for poverty alleviation and afforestation,
benefiting 1.2 million poor people.504

Indigenous Peoples, providing insights into how
this might be done elsewhere. In Guatemala,
the government has invested more than
USD 215 million over ten years to support
smallholders in the establishment of small-scale
forest plantations, agroforestry systems
and sustainable forest management (Box 32).
In Ecuador, the government’s Socio Bosque
programme grants cash payments to forest
communities for sustainable forest management
and ecosystem services, leading to positive
social and environmental outcomes including

deforestation abatement, ecosystem restoration
and increased local incomes. China’s Grain
for Green Programme (Box 33), for example,
which works across a mosaic of landscapes
and combines mutually supportive poverty
alleviation, social protection and forestry goals
for both local and public-sector actors, has
demonstrated how building on social capital can
bring multiple benefits. The International Model
Forest Network is an international initiative
to promote forest-based development through
investment in local social capital (Box 34). n
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BOX 34 THE INTERNATIONAL MODEL FOREST NETWORK AND LOCAL FOREST-BASED DEVELOPMENT
in 35 countries worldwide covering more than
73 million ha. Efforts range from supporting local
food culture linked to forests in the Chocó Andino
Model Forest in Ecuador to local sustainable wood
labels in Italy.

A comparatively long-standing international initiative
promoting forest-based development through
local leadership and landscape governance is the
International Model Forest Network, a voluntary
community of practice comprising 60 model forests

SOURCE: International Model Forest Network. Undated. Landscapes, partnerships, sustainability [online]. [Cited 11 November 2021]. https://imfn.net/

5.4

learning opportunities and access to technical
support. 506,507,508 In many countries, however,
forestry extension services have been weakened
due to financial, political and structural
constraints. Existing extension and development
programmes are often rooted in technocentric
approaches focused on pre-selected “best
practices” that treat forest communities as
passive learners. They also rarely involve
farmers and local knowledge-holders in training
development and thus inadequately address
knowledge needs and gaps.

INCREASING CAPACITY
AND CO-PRODUCING
KNOWLEDGE WITH
SMALLHOLDERS,
LOCAL COMMUNITIES
AND INDIGENOUS
PEOPLES WILL
SUPPORT
FOREST-BASED
RECOVERY AND
RESILIENCE

There are opportunities to shift this paradigm,
strengthen forest knowledge and innovation,
and increase the role of farmers and Indigenous
Peoples in sustainable forestry, the integration
of trees in agriculture and related value-chain
and business development.509,510 For this to
succeed, investment is needed to bring back forest
extension programmes that use people-centred
approaches and aim to co-produce knowledge
and develop soft skills, 511,512 such as through
farmer field schools (Box 35).513 Learning-by-doing
approaches in community-based forestry
also show promise, such as in Brazil514 and
Indonesia.515

Extension, farmer-field-school
approaches and peer-to-peer exchanges
can strengthen local capacities
and innovation

Many smallholders, local communities,
Indigenous Peoples and their organizations
would benefit from additional support to
innovate and gain greater access to value chains
and markets, including through the use of
digital tools, cooperation and public–private
partnerships. Market closures and restrictions
due to the COVID-19 pandemic have

Contemporary approaches to forest education
include extension, farmer-field-school
approaches, peer-to-peer exchanges and business
incubation 505,531 to provide smallholders, local
forest-based businesses, local communities,
Indigenous Peoples and forest workers with
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BOX 35 FARMER FIELD SCHOOLS IN FORESTRY
For more than 30 years, farmer field schools (FFSs)
have helped rural communities and smallholders
innovate and build technical and social skills through
participatory knowledge exchange.551 FFSs use
people-centred learning and participatory methods,
including practical field exercises. Over 20 million
farmers from 119 countries have graduated from
FFSs since 1989.516 A 2020–2021 stocktake of
FFSs in forestry and agroforestry identified 15 major
programmes across the tropics with over 200 000
graduates (FAO will publish the results of the stocktake
in 2022). Common themes included integrated pest
management in coffee, cocoa, citrus, mango and other
fruit trees, plantation management, the use of trees in

soil conservation, pastoral and rangeland management,
timber and woodfuel production, and watershed and
landscape management.
Drawing on the concept of FFSs, the farm
business school (FBS) approach was developed
to assist smallholder farmers to strengthen their
business operations. An estimated 400 000 farmers
(20–40 percent of whom are women) have been
trained to date. FBSs, farmer marketing schools and
related approaches continue to grow worldwide,
with implementation in (for example) Indonesia, the
Philippines and Thailand, where the business and
entrepreneurial skills of about 10 500 smallholders
have been improved.517

demonstrated the importance of digital tools and
online marketing for rural producers. 518,519 With
adequate support, such as capacity development
in financial and organizational management,
marketing and design, conducive procurement
policies, and access to certification schemes and
new markets, small farmers and producers can
gain the skills, knowledge and means needed
to overcome market barriers and establish
profitable businesses and sustainable livelihoods.
Public–private partnerships have demonstrated
positive impacts in timber and non-timber forest
production, forest conservation and reducing
deforestation (see examples in Box 9).

asymmetries of power and rights. 520 A recent
report mapping eight Indigenous Peoples’ food
systems, including in forested landscapes, noted
a total absence of educational programmes
that integrated and built on indigenous values,
beliefs and traditions in all studied sites. 521
Box 37 shows that considerable work is needed to
develop approaches that incorporate traditional
knowledge into formal and informal forest
education.
Supportive policies are needed to enable
forest curricula development based on
solid partnerships, participatory processes
and ethical engagement with traditional
knowledge-holders and institutions.
Forest education at all levels must be culturally
and ecologically relevant to the needs of the
people concerned to diminish the disconnection
between the acquiring of knowledge and its
local-level application. n

Approaches that combine traditional
and scientific knowledge and new
technologies show promise, but
challenges remain
Many projects that combine traditional and
scientific knowledge and new technologies
have enjoyed considerable success (e.g. Box 36).
Nevertheless, challenges remain in bridging
scientific and traditional knowledge systems, such
as a lack of tools and approaches for engaging
knowledge-holders and that reflect divergent
worldviews, identities, practices, ethics and
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BOX 36 REVITALIZING TRADITIONAL KNOWLEDGE FOR MANAGING WILDFIRES IN AUSTRALIA
and remote-sensing technologies.522 Over the first
seven years of implementation, the project reduced
emissions of accountable greenhouse gases (methane
and nitrous oxide) by 37.7 percent relative to the
pre-project ten-year emissions baseline.523 As of early
2020, there were 76 registered savannah-burning
projects, including 26 on indigenous lands.524 The
feasibility of adapting this emissions abatement
methodology has been tested in fire-prone southern
African savannahs in Botswana and Mozambique, with
promising results.525

Australian savannah landscapes have been actively
managed for tens of thousands of years by Indigenous
Peoples applying customary burning practices.
The aim of the West Arnhem Land Fire Abatement
project, which was initiated in 2006 and spanned
more than 28 000 km2 of indigenous-managed land,
was to reinstate such customary fire management
to abate wildfires. The project implemented an
early-dry-season management programme that
combines customary practice with contemporary tools
such as aerial ignition, geographic information systems

BOX 37 REVITALIZING FOREST EDUCATION
Building “future-fit” green economies based
on forests and trees requires innovative ways of
co-creating knowledge and innovation. This means
connecting traditional and local knowledge and
experience fruitfully with scientific and technical
knowledge emerging in other contexts. Forest education
systems and institutions can help raise awareness
of the need to respect intellectual property rights
when collecting, documenting and sharing traditional
knowledge and empower communities to preserve
and protect their own knowledge. They must also
promote the intergenerational transmission of
knowledge from elders to youth and recognize women
as key repositories of many types of traditional
knowledge.528,529

A global assessment of the status and needs of
formal forest education undertaken by FAO, the
International Union of Forest Research Organizations
and the International Tropical Timber Organization
in 2019–2021 found that forest education is often
too narrowly focused and under-resourced and that
forestry graduates are insufficiently prepared for
contemporary workplaces.526,527 The assessment
identified an urgent global need to increase interest
among young people to pursue forest education
and careers, rebrand and revamp forest curricula,
incorporate digital communication and information
technologies, promote traditional forest-related
knowledge systems, and prepare students for jobs in
the green economy.
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5.5

speed), combined with high costs, also limit
access for forest communities and rural
populations in less-developed countries. 532 In
Africa, only 25 percent of urban households and
6.3 percent of rural households have internet
access. 533 Worldwide, 2.9 billion people are still
unconnected, particularly in Africa, Asia, South
America and the Pacific Islands. The Working
Group on 21st Century Financing Models for
Sustainable Broadband Development recognizes
that, to address the critical issues of access,
affordability and equality, new approaches
are needed that support the development of
digital infrastructure, especially where it would
otherwise not be profitable. 534

DIGITAL
TECHNOLOGIES
ACCELERATE
ACCESS TO DATA,
INFORMATION,
KNOWLEDGE AND
MARKETS

Another challenge is the cost of services and
disparities in purchasing power. For example,
voice and mobile data packages cost 3.2 percent
and 2.9 percent, respectively, of per-capita
gross national income in the Americas r but
12 percent and 11.4 percent in Africa. 572 Other
challenges in sub-Saharan Africa include a lack
of farmer involvement in the design of mobile
apps, a lack of trust and transparency, the use
of foreign languages, inadequate considerations
of cultural contexts, low education and training,
low commitment and collaboration, and
bureaucracy. 535

Increasing means exist for overcoming
barriers to digital engagement
Government services and other tools are
increasingly moving online; this is a general trend
driven by technology and economies of scale.
Smallholders, local communities and Indigenous
Peoples are benefiting from the increased
availability of digital tools such as smartphone
apps and remote sensing, which improve access
to information (e.g. forest monitoring, e-learning,
weather forecasting, extension and advisory
services, and real-time field data collection),
finance (e.g. payments and digital credit records),
business relationships (e.g. online marketing
platforms) and markets (e.g. internet connections,
voice and text messaging and digital platforms
for product traceability). 530 Nevertheless, access to
them is often a challenge in rural areas. Given the
global trend of moving online, including rural
communities in this “digital nation” is becoming
imperative. The absence of means for participation
could block the development of the entire forest
sector. A lack of coverage is a major reason why
the sector remains relatively conventional and the
development and uptake of innovation has been
slow, despite the considerable potential benefits
that exist.

Investments in digital public goods 536 and
public digital infrastructure 537 can help bridge
the digital gap and overcome reluctance
among service providers to invest in remote
and unprofitable areas. 538,539 In Brazil, the
government has developed a plan to increase
internet adoption, particularly among rural youth;
Bolivia (Plurinational State of) has implemented
broadband access in strategic rural communities;
and, in Chile, the government has subsidized
infrastructure connections in more than 1 400
areas that had limited or no connectivity. 540

Many social, economic and demographic
factors – such as education, income, ethnicity
and gender – limit the use and adoption of
digital technologies, particularly in rural areas
and among the most vulnerable groups. 531 A
lack of infrastructure and quality (connection

r The UN Broadband Commission for Sustainable Development set as
a target for 2025 that entry-level broadband services should correspond
to less than 2 percent of monthly gross national income per capita by
2025. Source: UN Broadband Commission. 2017. The State of
Broadband 2017 – Broadband catalyzing sustainable development. ITU/
UNESCO. 104 pp. (also available at https://www.broadbandcommission.
org/publication/the-state-of-broadband-2017/).
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BOX 38 A LOCALLY DEVELOPED DUE-DILIGENCE SYSTEM IN VIET NAM
evidence can be uploaded together with the required
documentation or verifiers. The HAWA team flags
possible risks and makes information available to
potential buyers. As well as providing an opportunity
for forest owners to register their plantations and
document their harvests, the platform facilitates and
documents a transparent due-diligence process for
transactions and sales along the timber supply chain.

Assessing timber legality is necessary for ensuring
that only legal or low-risk timber enters responsible
supply chains and markets. In Viet Nam, the
Handicraft and Wood Industry Association of Ho
Chi Minh City (HAWA) has developed a technology
platform to support transparency and due diligence
for each seller–buyer transaction involving members
of HAWA’s due-diligence system. For domestic
timber sources, real-time and georeferenced

SOURCE: FAO–European Union Forest Law Enforcement, Governance and Trade Programme. 2021. Locally developed due diligence system launched in
Viet Nam | FAO-EU FLEGT Programme [online]. [Cited 11 November 2021]. https://www.fao.org/in-action/eu-fao-flegt-programme/news-events/newsdetails/ru/c/1414433/

Digital technologies can support farm
and landscape-level planning,
monitoring, production logistics and
access to markets

is becoming easier to use (and can encourage
the involvement of youth). This, coupled with
their increasing affordability, will make digital
approaches more cost-efficient.
Information from public and private technical
and extension services is becoming available
online and as apps, including for various
public services, making them more inclusive,
especially for those who live far from physical
service centres. E-services can cover many
aspects of forestry, such as applications for
logging and transport permits and ordering
tree seedlings.

The potential for digital technologies to change
forestry is high. To date, the main developments
have been in the inventorying and monitoring
of forest resources; land-use planning and
land-change monitoring; forestry production
and machinery logistics; transport logistics
and the traceability of forest products (Box 38);
and business management and marketing
support (Box 39). Box 40 provides an example
of remote-sensing-supported planning of
restoration. Multiple non-technical obstacles exist
to the mobilization of digital innovations and
scaling up their use, however.

The rise of online marketing and sales in rural settings.
Digital marketing and commerce have become
more important in the pandemic. Many forest
products can now be sold via e-commerce,
including NWFPs. Digital online marketing
events can help promote products, and
mobile-assisted services are being tested to
deliver products to customers.

Digital technologies can be useful in forest
protection, such as by assisting in the detection
of fire, illegal forest use, forest degradation
and forest-cover change and for obtaining
data on sustainable forest management.
Geospatial forest-mapping products are
becoming more accessible, as are excellent
participatory mobile-phone global information
system-activated forest monitoring products;
even the camera function of smartphones is
a valuable tool. More advanced approaches
might involve drones (Box 41). Digital technology

Timber producers and traders in tropical
countries have been severely affected by the
pandemic, with cancelled orders and a wide
range of logistical challenges, with associated
impacts on livelihoods. Many micro, small
and medium-sized enterprises have turned
to digital solutions to facilitate market access
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BOX 39 A WOMEN’S ASSOCIATION PRODUCES SUSTAINABLE CHARCOAL IN CÔTE D’IVOIRE
Federation of Dimbokro in planting native species
such as Cassia siamea and teak (Tectona grandis).
In 2018–2020, the FAO–European Union Forest Law
Enforcement, Governance and Trade Programme
and Resource Extraction Monitoring helped MALEBI
develop a traceability mobile app, Charcoal Trace,
using blockchain technology to track its charcoal
along the entire value chain. MALEBI can now certify
its charcoal’s origin and sustainability.

The Association of Women Producers and Traders
of Secondary Forest Products (MALEBI) in Côte
d’Ivoire produces and sells charcoal while also
conserving natural forests through reforestation
activities, capacity development and advocacy.
MALEBI has a partnership with the state-owned
company SODEFOR to manage 4 500 ha and help
reforest a degraded part of the Ahua gazetted
forest in Dimbokro. MALEBI involves hundreds of
local village women and members of the Women’s

SOURCES: Bottaro, M. 2021. Women’s participation in wood-based value chains in voluntary partnership agreement countries – MALEBI: Women at the
forefront of sustainable charcoal production in Côte d’Ivoire – The experience of the FAO-EU FLEGT Programme. Rome, FAO.
Eulalieguillaume. 2021. La technologie Blockchain pour la bonne gouvernance du charbon de bois en Côte d’Ivoire | by Eulalieguillaume | Gaiachain Lab |
Medium [online]. [Cited 14 November 2021]. https://medium.com/gaiachain/la-technologie-blockchain-pour-la-bonne-gouvernance-du-charbon-debois-en-c%C3%B4te-divoire-94a5612bf5d4

BOX 40 AN APP FOR PREPARING STRATEGIC RESTORATION PLANS
information on restoration suitability and the most
relevant impacts for the restoration objectives of
users. Se.plan covers 139 low- and middle-income
countries, enabling users to consider the importance
of factors such as cost (e.g. opportunity and
establishment costs), risk (e.g. governance variables
and demographic dynamics) and benefits (e.g.
job creation potential).

In collaboration with various partners, FAO has
developed Se.plan as part of its System for Earth
Observation Data Access, Processing and Analysis
for Land Monitoring, which combines ecological data
on forest restoration with data on socio-economic
costs, benefits and risks. The app, which is designed
to support the preparation of strategic restoration
plans in a given region, provides spatially explicit

SOURCE: System for Earth Observation Data Access, Processing and Analysis for Land Monitoring. Undated. Se.plan – SEPAL documentation [online].
[Cited 23 November 2021]. https://docs.sepal.io/en/latest/modules/dwn/seplan.html

processors. The platform now features more than
200 timber, furniture and handicraft products
produced by verified-legal micro, small and
medium-sized enterprises.541

while upholding timber legality commitments.
In Indonesia, the Volunteers Alliance for Saving
Nature (Aliansi Relawan Untuk Penyelamatan Alam
– ARUPA), with help from FAO and motivated
by a reported 80 percent increase in online
trading of timber products during the pandemic,
established Woodenasia, a legal-timber supplier
e-platform that links forest communities to

Traceability and transparency in forest-product trade.
The origin and legality of timber and some
non-timber products is especially important
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BOX 41 USING DRONES FOR COMMUNITY FOREST MONITORING IN PANAMA
mapping with high-resolution images. The main
objectives were to identify changes in forest cover
indicating deforestation or forest degradation and
to monitor the status of crops and encroachments
on territorial boundaries. The use of drones greatly
facilitated these objectives.

©FAO

To strengthen natural resource management
capacity in indigenous territories, FAO and the
UN-REDD Programme implemented a community
forest-monitoring project involving the use of drones.
The training included preparing drone flight plans,
arming and flying drones, image processing and

SOURCE: FAO. 2018. e-Agriculture promising practice – Drones for community monitoring of forest. Rome. 12 p.
(also available at https://www.fao.org/publications/card/en/c/I8760EN/).

Well-established global certification bodies
are starting to use blockchain in their business
processes, such as the FSC, which is in the
final stages of incorporating blockchain into
its chain-of-custody certification with the
aim of lowering costs, which might benefit
smallholders. n

in tropical forestry, with certified legality
mandatory for export to certain markets.
Outdated paper records are giving way to
digital options such as digital barcodes.
Blockchain technology also has potential
for facilitating transparency, reliability,
security and traceability in the forest sector.
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BOX 42 WOMEN’S ENGAGEMENT IN LAND RIGHTS FORMALIZATION IN COLOMBIA
In Latin America, 33 percent of forests are
managed under collective tenure regimes owned
by communities, mostly Indigenous Peoples.545
But despite legal provisions, the formalization
of rights is slow, complex and costly, and little is
known about how the reform processes involve
and benefit women.546,547 In Colombia, women’s
organizations have become active in formalization
processes and policy discussions.548 Cadasta (an
organization providing technical services on land and

resource rights) has worked with Aso Manos Negra,
a women-run organization, to map and document
community lands among Afro-Colombians in the
Pacific region. Cadasta has developed systems and
training to help women members collect data on
women’s economic activities and land use and track
formalization processes. It also involves indigenous
women in livelihood projects, resource-management
planning, forest land-use planning and
implementation activities.549

5.6

rights, it is necessary − given that women’s
land and tree tenure rights are typically weak
or non-existent − to facilitate the process of
formally securing those rights and making
women’s voices heard (Box 42).

INCLUSIVE
RECOVERY AND THE
DEVELOPMENT OF
LOCAL FOREST-BASED
VALUE CHAINS NEEDS
THE PARTICIPATION OF
WOMEN AND YOUTH

Youth have the potential to bring qualities that
help make forest enterprises more efficient
and productive – such as energy, enthusiasm,
social media connectedness and risk-taking
attitudes. They may also be more willing than
some others to invest in ambitious projects and
less likely to be held back by opposition from
customary authorities. 550 Finally, they tend to
have better access to education and information
than previous generations, meaning they
are well placed to introduce new ideas and
organizational innovation, especially in terms
of information technologies. Youth who migrate
to urban areas can be sources of finance
(through remittances), and those who return
may directly invest new knowledge and finance
(Box 43). 551

Of the 1.35 billion people who live on less
than USD 1.25 per day and depend on natural
resources for employment, 829 million
(61 percent) are women and girls. 542,543 Evidence
from several countries shows that the inclusion
of women and youth in natural resource
governance has significant positive effects on
forest conservation and development outcomes.
For example, a study in East Africa and Latin
America found that the presence of women
in community forest governance structures
significantly improved responsible behaviour
and forest sustainability. 544

Community-based organizations
empower women and youth
In many countries, forest and farm
organizations use youth and women
engagement strategies to develop policies
for the inclusion of these groups in forest
governance and to strengthen their tenure
rights. Their business models have advantages
in creating job opportunities and access

Women’s inclusion in forest resource governance
is not always immediately viable. In contexts
where participation is contingent on tenure
| 99 |

CHAPTER 5 SMALLHOLDERS, LOCAL COMMUNITIES AND INDIGENOUS PEOPLES ARE CRUCIAL FOR SCALING UP <...>

BOX 43 YOUTH ORGANIZATIONS ENGAGING IN REDD+ POLICY DIALOGUES
in Indonesia’s national REDD+ strategy, aligning
forest governance with policies on agriculture,
land, mining and economic growth, with a focus
on community forestry and local engagement.
FGLG Indonesia supported consultations that led to
significant improvements in sandalwood regulation in
East Nusa Tenggara, new REDD+ learning tools, and
decisive involvement in REDD+ and climate-change
consultations on policies affecting Indonesian
forestry.

The Forest Governance Learning Group (FGLG) in
Indonesia started as a group of young, concerned
foresters. Now a multistakeholder forum, it
is building a network to support both FGLG
Indonesia and the next generation of foresters.
Members remain connected to the group as they
progress professionally and act as advocates for
community-led forest governance that respects
the rights of local communities. Recently, FGLG
Indonesia helped promote a multisectoral approach

SOURCES: International Institute for Environment and Development. 2014. Forest Governance Learning Group – Indonesia – Supporting governance in
REDD+ and community forestry. London. (also available at pubs.iied.org/g03864). Siswanto, W. 2015. Arguing forests – The story of FGLG Indonesia.
Country report. London, International Institute for Environment and Development. 35 p. (also available at https://pubs.iied.org/13577iied).

Forest and farm organizations have
facilitated the access of youth groups to land,
conditional on performance, 553,554 and helped
in the design of greener, more sustainable
agroforestry businesses for youth. 555 Young
people’s enthusiasm and risk-taking attitudes
make them important actors in new and
potentially more productive farming systems,
such as experimenting with diverse crops
or trees, adopting new agroforestry and
soil conservation measures and trialling
new processing techniques. A recent
knowledge-demand study of forest and farm
organizations found that 59 percent of the
41 organizations surveyed across six countries
had active youth programmes. 556 In Guatemala,
for example, the rural agroforestry business
school run by the umbrella cooperative Las
Verapaces Cooperatives Federation emerged as
a result of the many services the cooperative
provides for its 37 member cooperatives and
more than 100 other producer groups. 557

to markets for women, generating positive
spillover effects in both household and group
businesses, and increasing access to social
services such as vocational trainings, childcare
and maternity leave – all of which support
women to participate in the labour market on a
more equal footing with men. 580
Forest and farm producer organizations
are also pathways for business incubation
to improve women’s entrepreneurship.
For example, it is possible to design
gender-differentiated training programmes
that fit with the available study hours of
women and focus on the types of business that
fit with their household situations. In India,
the Self Employed Women’s Association runs
a management school for youth and other
new managers on entrepreneurship, business
development, market access, operations, new
technology, product quality and standards
certification, legal and financial issues, and
business management. 552 Training more women
extension officers can be particularly important
in communities that prohibit male extension
officers from interacting with women farmers.

Another area of increasing importance
with links to women’s empowerment is
the provision of financial services, such as
those provided by village savings and loans
associations (VSLAs) and savings and credit
cooperative societies, which are among
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BOX 44 A WOMEN-LED COMMUNITY-BASED ORGANIZATION IN KENYA PROVIDING ACCESS TO FINANCE
Most members reinvest their profits in farm
development or in education and loans. A collective
fund enables members to bulk-purchase high-quality
seeds and seedlings from government agencies at a
lower price.

Thiongote is a Kenyan women-led community-based
organization made up of ten farmer groups engaged
in forest and farm enterprise activities. It promotes
sustainable agriculture and agroforestry, advances
advocacy and lobbying, and creates partnerships
and leverage for accessing markets and inputs.

SOURCE: Bolin, A. 2020. Women’s empowerment through collective action – How forest and farm producer organisations can make a difference. FAO and
International Institute for Environment and Development. https://doi.org/10.4060/ca8713en

the fastest-growing cooperatives globally.
Members are predominantly women, who are
often underserved by formal banking. 580,558
Globally, VSLAs have more than 11.5 million
members in 73 countries, accumulating more

than USD 660 million in savings annually.
Collectively, VSLAs provide access to finance
for social and business purposes for 2 billion
people – of whom a high percentage are rural
women (Box 44). 559,560 n
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CHAPTER 6
THE FOREST PATHWAYS –
A MEANS FOR GREEN
RECOVERY AND RESILIENT
ECONOMIES?

HEADLINES

6.1

THE ROLE OF FORESTS
AND TREES IN GREEN
RECOVERY AND
RESILIENCE

è Most countries have taken steps along the
forest pathways, although few appear to have
coherent policies to promote all three and enhance
their complementarity. There is clear international
momentum, and the time is right for bold strategies
to scale up the pathways in ways that are mutually
reinforcing and build resilience.
è The three forest pathways carry economic, social,
political and environmental risks. For example, there
is a risk that investors, including smallholders, will miss
investing in more profitable ventures; conversely, the
diversification offered by the forest pathways could
increase the economic resilience of local actors.

There is widespread agreement that a green
recovery is needed – not only from the pandemic
but also in response to the environmental threats
of climate change, biodiversity loss and the
decline of ecosystem services. To date, however,
efforts and investment towards economic
recovery from the pandemic have largely ignored
the potential of forests.

è Next steps could involve four possible actions:
(1) directing funding for recovery towards long-term
policies aimed at creating sustainable economies
and green jobs and further mobilizing private sector
investment; (2) empowering and incentivizing local
actors to take a leading role in the forest pathways;
(3) engaging in policy dialogue on sustainable forest
use as a means for simultaneously achieving economic
and environmental goals; and (4) maximizing synergies
among the three pathways and between agricultural,
forestry, environmental and other policies and
programmes and minimizing trade-offs.

In many countries, forest conservation is not
a high political priority, with rural people
locked in daily struggles to feed their families.
Economists can sometimes make a strong
financial case for deforestation because growing
annual crops can generate fairly reliable, regular
revenue. On the other hand, forests play essential
roles in the well-being of forest-proximate people,
especially the very poor, and forest degradation
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mutually supportive: for example, the role of
wood and other forest products and services in
a more circular economy will be enhanced by
the creation of new forest and tree resources,
restoration and agroforestry and by sustainably
using retained natural forests; these, in turn,
can create green jobs and income and thereby
help underpin recovery and prosperity.
Moreover, some solutions for better protecting
the environment that seem to run counter to
socio-economic interests today could have net
benefits if current incentives are altered in
ways that turn trade-offs into opportunities in
which, for example, farmers can increase their
productivity and incomes (e.g. through the
adoption of innovative and green technologies,
livelihoods and jobs) while also reducing risk.
In addition to incentives, social-protection and
social policies in general will be important for
enabling resource-poor households to respond to
such re-engineered incentives.

and loss reduces the safety-net function of
forests. Moreover, there is ample evidence, as
summarized in this report, that forests play
crucial roles in regulating the local to global
environment and therefore in supporting all
people and life on Earth.
But does the world really need more trees and
forests? To some extent, the answer to this
question is context-specific; for example, some
landscapes may already comprise a suitable
balance among land uses, and others might
tolerate a certain amount of further forest
clearance. In general, however, the evidence
presented in this report indicates that the
continuation of deforestation and forest
degradation is compounding problems associated
with, for example, the emergence of infectious
diseases, local to global climate change, damage
caused by disasters, and the increasing scarcity
of good-quality water. In addition, the world will
clearly need a larger supply of materials in the
future, and reducing the environmental impacts
of their production, use and disposal will be
essential if the world is to achieve sustainability.
Wood and other forest-based materials, which
are renewable and have other environmentally
desirable qualities, will certainly have an
important part to play.

Not all trade-offs will disappear, and nor will all
benefits remain at current levels. The distribution
of benefits may change, too, given the ambition
to “leave no one behind”. Nevertheless, there is
a strong case for much more emphasis on forests
as part of the search for solutions. The long-term
sustainable management of natural forests will
ensure the provision of vital ecosystem services,
including the conservation of biodiversity,
which will support restoration efforts and help
maintain resilience in the face of climate change.
In an ideal world, a blend of forest protection,
use and sustainable management will be integral
to a clean and prosperous circular economy
– supporting agriculture and improving the
livelihoods of millions of rural people as well as
the global population.

Trees and forests offer solutions to many
challenges, and one of their advantages is
that they can address several simultaneously.
This report explores three forest pathways with
potential to assist in economic recovery from the
pandemic while also addressing other problems.
The pathways are (1) halting deforestation and
maintaining forests; (2) restoring degraded lands
and expanding agroforestry; and (3) sustainably
using forests and building green value chains.

The three forest pathways are not new, but
characterizing them in this way is a step
towards considering them as an interrelated
package that constitutes a holistic approach to
addressing several local to global problems.
It is demonstrably feasible to manage forests
to produce multiple goods and services over
very long periods without noticeable declines
in productivity, food security or social and
environmental values. In most regions, forestry
is backed by more than a hundred years of
practice and scientific inquiry and by traditional

Alternative pathways for the future of food and
agriculture exist and need to be considered
carefully. FAO has done this in its Strategic
Framework 2022–31561 around the strategic
ambitions of better production, better nutrition, a
better environment and a better life, leaving no one
behind. 562
The three forest pathways build on FAO’s
ambition, vision and principles towards a
better and more sustainable future. They are
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pathways, and more work is needed to fully
understand their costs, benefits and risks,
especially those that are location-specific.

knowledge accumulated over centuries. The key
to scaling up the pathways is ensuring that
the benefits and costs are shared equitably
among stakeholders; this, in turn, will require
governance approaches that are inclusive,
transparent and backed by adequate oversight.

Many countries have already taken significant
steps along the three pathways, such as by
incentivizing forest conservation; improving
forest MRV; investing in forest law enforcement,
governance and trade measures and REDD+;
tenure reforms; developing forest plantations;
restoring degraded lands; and promoting
agroforestry. Nevertheless, efforts aimed at
scaling up the roles of forests and trees continue
to face hurdles such as a lack of investment;
environmentally harmful subsidies; a lack of
engagement in decision-making; regulatory
barriers, especially for smallholders; biophysical
risks such as fire, pests and drought; and
negative perceptions about sustainable forest use
and the economic value of forests and trees in
agricultural landscapes. Therefore, further efforts
are needed for countries to develop policies that
promote all three pathways and enhance their
complementarity. n

To some extent, the halting-deforestation and
restoration pathways are prerequisites for, and
will underpin, the sustainable-use pathway.
Minimizing and reversing deforestation,
establishing new forest resources and managing
all forests sustainably will enable forest-based
industries to meet an increasing proportion of
the world’s needs for materials and ecosystem
services and, in so doing, generate green jobs and
support economic development.
Pursuing the three forest pathways carries risks.
For example, climate change could threaten the
health and vitality of both natural and planted
forests, and adaptive management will be
important to mitigate this. There is an economic
risk that investors – including smallholders –
will miss investing in more profitable ventures
by pursuing the forest pathways and that
governments will spend scarce resources on
forestry options with a significant risk of
failure in the locations where they are tried.
Conversely, the diversification of economic
activities and income sources offered by the
forest pathways, when adopted appropriately,
is likely to increase the economic resilience of
people at the local scale.

6.2

IS THE TIME
RIGHT FOR
GREEN RECOVERY?

Yet another risk is the use of the forest pathways
as a means for delaying action in other areas,
especially in the context of climate change.
The contributions of the forest pathways to
(especially) climate-change mitigation need to
be verifiable and not adopted as a means for
avoiding necessary reductions of GHG emissions
in other sectors.

There is clear momentum internationally for the
three pathways. For example, the UN Decade on
Ecosystem Restoration (2021–2030) has increased
the visibility of forest restoration, and initiatives
such as the Bonn Challenge and the New York
Declaration on Forests have set ambitious
restoration targets. The UN Decade of Family
Farming (2019–2028) has drawn attention to the
crucial role of family farmers in ensuring food
security, improving livelihoods, sustainably
managing natural resources, protecting
the environment and achieving sustainable
development. Some countries have developed
policies to encourage more circular economies.
The Glasgow Leaders’ Declaration on Forests
and Land Use has increased recognition of the
role of forests in mitigating climate change.

Mitigating such risks seems feasible given
existing knowledge, the increasing role of
multistakeholder platforms in ensuring that all
voices are heard, and the growing availability
of digital means for generating near-real-time
information on biophysical, market and social
parameters. Much is still uncertain, however,
about the impacts and outcomes of the forest
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are likely to increasingly require management
interventions to ensure their long-term health
in the face of climate change, fragmentation
and other threats and to generate revenues
for forest owners. With sufficient monitoring
and safeguards to ensure that practices are
compatible with sustainability, harvested
natural forests can provide an important
conservation complement to networks of
protected forest areas.
4. Maximize synergies among the three
pathways, which are mutually reinforcing,
and between agricultural, forestry,
environmental and other policies, and
minimize trade-offs. For example, conserving
the biodiversity in natural forests by halting
deforestation will ensure the maintenance of
genetic resources, while forest and landscape
restoration and agroforestry can help
mainstream biodiversity in the agriculture
sector. The sustainable management of natural
forests and the creation of new forest and
tree resources will add to the availability
of wood fibre for more circular economies.
There are clear links between the expansion
of agriculture and deforestation, and the
pathways have important implications
for sectors such as climate, biodiversity
conservation and economic recovery.

There are significant private sector commitments
on deforestation-free supply chains. International
public and private financial resources are
increasingly available, and policy innovations
such as tax-related incentives are being tested
to assist countries to move further along the
pathways. Recent new pledges in the context of
climate change, including support for Indigenous
Peoples, offer additional opportunities for
financing pathways.
Given this momentum, now could be the moment
for bold strategies aimed at scaling up the three
pathways. As a starting point, the analysis in
SOFO 2022 indicates the following four key
actions for national and subnational jurisdictions
and international financing and processes:
1. Direct existing and new funding for recovery
towards long-term policies aimed at creating
sustainable economies, including green
jobs. The forest pathways have considerable
capacity to create green jobs and help develop
sustainable economies. Funding decisions
may depend on the cost-effectiveness of
the pathways compared with other options,
which, in turn, may hinge largely on ensuring
an adequate policy environment and the
strengthening of capacity at the local level.
2. Empower and incentivize local actors to take a
leading role in the forest pathways – little will
change without the involvement of smallholders,
local communities and Indigenous Peoples,
but much can change with them. Among other
things, this action requires removing policy
and bureaucratic hurdles, providing tenure
security, supporting the development of local
producer groups, and following through on key
action 1.
3. Engage in awareness raising and policy
dialogue on sustainable forest use as a means
for simultaneously achieving economic and
environmental goals, including biodiversity
conservation and climate-change mitigation.
In many countries, there is considerable
negative sentiment towards the harvesting of
trees in natural forests. It is undeniable that
poor forest harvesting practices can contribute
to the degradation and loss of natural forests;
conversely, many forests have been harvested
over long periods without noticeable declines
in most values. Moreover, many natural forests

One of the benefits of international dialogue is
that countries, organizations and communities
can learn from other experiences to more
rapidly develop feasible strategies tailored to
local conditions. Global platforms such as those
provided by the SDGs, the UNFCCC COPs
(especially the follow-up to the Glasgow Leaders’
Declaration on Forests and Land Use), the
Convention on Biological Diversity COPs and the
United Nations Food Systems Summit, as well as
private sector platforms and regional-to-global
networks and platforms that connect local
communities, municipalities, forest producer
groups and others, will all play a role in finding
adequate responses to current crises and the
opportunities that forests and trees provide.
The Earth is astonishingly rich in biodiversity
and natural resources, but current trends
indicate an imminent danger of squandering
this natural wealth, thereby endangering
the world’s diverse peoples and many other
| 106 |

THE STATE OF THE WORLD’S FORESTS 2022

truly sustainable solutions to the problems and
challenges articulated in this report. The beauty
of trees and forests is that, if put to sustainable
use, they can simultaneously perform many
functions that benefit humanity and the planet as
a whole – conserving biodiversity, mitigating and
adapting to climate change, increasing resilience,
generating green jobs, supporting food security
and nutrition and ensuring an ongoing supply
of materials. Indeed, it is only by restoring,
conserving and sustainably managing forests that
we will achieve sustainable agrifood systems and
a better life for all. n

species. More immediately, there is a need
to recover from the hardship caused by the
COVID-19 pandemic and to strive to ensure
that all people are free from hunger and
poverty. Humanity has the power to change
environmental conditions at a planetary scale
and an accompanying imperative to take action
to maintain environmental conditions within
boundaries that enable all life forms to flourish.
Using nature-based approaches such as those
involving trees and forests is a logical place to
start in repairing the damage that has already
been done to natural systems and in developing
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Deforestation. The conversion of forest to other land

Agroforestry. A land-use system that involves the
use of perennial woody species with agricultural
crops or livestock in a given space over a given
period. The three main types of agroforestry
system are: (1) agrosilvicultural (trees combined
with crops); (2) silvopastoral (trees combined with
animals); and (3) agrosilvopastoral (trees, animals
and crops).

use independently of whether human-induced or
not. 566

Forest. 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 land use. 2

Bioeconomy. The production, utilization,
conservation and regeneration of biological
resources, including related knowledge,
science, technology and innovation, to provide
sustainable solutions (information, products,
processes and services) within and across all
economic sectors and enable a transformation to a
sustainable economy.

Forest degradation. The long-term reduction of the
overall supply of benefits from forests, which
includes wood, biodiversity and other products
and services. In the Global Forest Resources
Assessment, countries are requested to indicate
the definition of forest degradation they use
in assessing the extent and severity of forest
degradation. 567

Cascading use. The efficient utilization of resources
by using residues and recycled materials to
extend total biomass availability within a given
system. 563 One of the aims of the cascading use
of woody biomass is the maximization of value
added by optimizing wood processing and
extending total biomass availability, thereby
also creating more jobs. The term can refer to
a sequential use of woody biomass in which
energy use is only considered after single or
multiple material uses; that is, it excludes the
direct energy use of harvested wood without
prior material use (in wood products such as
sawnwood, veneer and paper).

Forest and landscape restoration. A planned
process that aims to regain ecological integrity
and enhance human well-being in deforested
or degraded landscapes. It does not seek to
recreate past ecosystems given the uncertainty
concerning the past, the significantly altered
conditions of the present as well as anticipated
but uncertain future changes. However, it does
seek to restore a forested ecosystem that is
self-sustaining and that provides benefits both
to people and to biodiversity. For this reason,
the landscape scale is particularly important
because it provides the opportunity to balance
ecological, social and economic priorities. 568

Circular economy. Refers to economic systems
based on business models that reuse, recycle
and recover (also known as the three Rs of
sustainability or the 3R approach) materials
in production, distribution and consumption
processes for achieving sustainable
development. 564 The concept can also be
characterized as an approach that can reduce
resource consumption by slowing, closing
or narrowing natural resource loops. 565 The
cascading use of woody biomass is one of the
strategies for such economic models.

Forest ecosystem services. The benefits people
obtain from ecosystems. These include
provisioning services such as food, water,
timber and fibre; regulating services that
affect climate, floods, disease, wastes and
water quality; cultural services that provide
recreational, aesthetic and spiritual benefits;
and supporting services such as soil formation,
photosynthesis and nutrient cycling. 569
Forest ecosystem services are the ecosystem
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Green jobs. Decent jobs that contribute to
conserving or restoring the environment, be they
in traditional sectors such as manufacturing and
construction or in new, emerging green sectors
such as renewable energy and energy efficiency. 571

services derived from forests – they include
the production of ecosystem goods; climate
and water regulation; soil formation and
conservation; the generation and maintenance
of biodiversity; pollination; pest control;
seed dispersal; cultural values; and aesthetic
beauty. 570

Green recovery. The process of revitalizing
economies and reversing disruptions to trade
and transport caused by the COVID-19 pandemic
and associated containment measures by
prioritizing investments that reduce the risks
presented by climate change, biodiversity loss
and other environmental challenges and promote
sustainable development. A green recovery
would enable countries to build back better, with
investments driving economic growth, short-term
job creation and significant longer-term
economic, social and environmental benefits.

Forest expansion. Expansion of forest on land
that, until then, was under a different land use,
implying a transformation of land use from
non-forest to forest. 2

Forest pathway. A development approach
involving forests, of which the following
three are identified in SOFO 2022: (1) halting
deforestation and forest degradation as a crucial
element for reversing the drivers of climate
change, biodiversity loss, land degradation,
desertification and the emergence of zoonotic
diseases (“halting deforestation and maintaining
forests”, also “halting deforestation”);
(2) restoring degraded forests and landscapes
and putting more trees into agricultural settings
as cost-effective means for improving natural
assets and generating economic, social and
environmental benefits (“restoring degraded
lands and expanding agroforestry”, also
“restoration”); and (3) increasing sustainable
forest use and building green value chains to
help meet future demand for materials and
ecosystem services and support greener and
circular economies, particularly at the local level
(“sustainably using forests and building green
value chains”, also “sustainable use”).

Non-timber forest products. All biological materials
other than timber which are extracted from
forests for human use. 572 Note that this definition
differs from that used in one paper cited in
this report, which is as follows: Wild native or
non-native biological organisms and materials,
other than high-value timber, collected from
landscapes and habitats. 573

Non-wood forest products. Goods of biological origin
other than wood, derived from forests, other
wooded land and trees outside forests. 574

Other land with tree cover. Land not classified as
forest but which has a tree-canopy cover of at
least 10 percent and an area of more than 0.5 ha
(e.g. orchards). 2

Green. Used in this report (e.g. green value
chains, green jobs, green economy) to refer to
approaches involving the pursuit of knowledge,
technology, innovation and practices with the
aim of creating more environmentally friendly
and ecologically responsible production systems,
producing more with less, minimizing impacts
on the environment and sustaining natural
resources for current and future generations.

Other wooded land. Land not classified as “forest”,
spanning more than 0.5 hectares; with trees
higher than 5 metres and a canopy cover
of 5–10 percent, or trees able to reach these
thresholds in situ; or with a combined cover of
shrubs, bushes and trees above 10 percent. It does
not include land that is predominantly under
agricultural or urban land use.
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Payment for ecosystem services. A payment made
by the beneficiaries or users of an ecosystem
service to the providers of that service. In practice,
this may take the form of a series of payments
in return for receiving a flow of benefits or
ecosystem services.

Thus, a substitution factor of 1 would mean a
reduction of 1 kg of carbon emissions for every
1 kg of wood used in place of non-wood materials.
Substitution gains may be counterbalanced by a
reduction in forest carbon stock and other leakage
effects between regions and need to be further
assessed and considered.

Substitution factor. Typically used to express the

Trees outside forests. Trees growing in land uses not
categorized as forest (e.g. other wooded land and
other land with tree cover). 2

emissions that would be avoided if a wood-based
product is used instead of a product made from
another material providing the same function.

Note: The definitions provided here are for the convenience of readers
and are not necessarily official FAO definitions.
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FOREST PATHWAYS FOR GREEN RECOVERY
AND BUILDING INCLUSIVE, RESILIENT
AND SUSTAINABLE ECONOMIES
Against the backdrop of the Glasgow Leaders’ Declaration on Forests and Land Use and the
pledge of 140 countries to eliminate forest loss by 2030 and to support restoration and
sustainable forestry, the 2022 edition of The State of the World’s Forests explores the
potential of three forest pathways for achieving green recovery and tackling
multidimensional planetary crises, including climate change and biodiversity loss.
The three interrelated pathways are halting deforestation and maintaining forests;
restoring degraded lands and expanding agroforestry; and sustainably using forests and
building green value chains. The balanced, simultaneous pursuit of these pathways can
generate sustainable economic and social benefits for countries and their rural
communities, help sustainably meet increasing global demand for materials, and address
environmental challenges.
The State of the World’s Forests 2022 presents evidence on the feasibility and value of the
pathways and outlines initial steps that could be taken to further pursue them. There is no
time to lose – action is needed now to keep the global temperature increase below 1.5 °C,
reduce the risk of future pandemics, ensure food security and nutrition for all, eliminate
poverty, conserve the planet’s biodiversity, and offer young people hope of a better world
and a better future for all.

