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FOREWORD
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. 

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. 

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 

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.

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. 

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.

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.
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CHAPTER 2  FORESTS AND TREES PROVIDE VITAL GOODS AND ECOSYSTEM SERVICES BUT ARE UNDERVALUED <...>

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 

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

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

 FIGURE 1   THE GLOBAL DISTRIBUTION OF FORESTS, BY CLIMATIC DOMAIN, 2020

SOURCE: FAO. 2020. Global Forest Resources Assessment 2020 � Main report. Rome. https://doi.org/10.4060/ca9825en
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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

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 

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.

 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.
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CHAPTER 2  FORESTS AND TREES PROVIDE VITAL GOODS AND ECOSYSTEM SERVICES BUT ARE UNDERVALUED <...>

 FIGURE 3   DENSITY OF PEOPLE LIVING NEAR TREES ON AGRICULTURAL LAND, 2019

NOTE: The map shows population density in 2019 within 1�km of agricultural land (i.e. croplands or potential grazing land) at least 1�ha in size where at 
least 10�percent tree cover (excluding forests) is present. Trees outside forests on urban land or non-urban/non-agricultural land are not depicted. The 
designations employed and the presentation of material on this map do not imply the expression of any opinion whatsoever on the part of FAO concerning 
the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries.
SOURCES: 100 m resolution global population density data obtained from: WorldPop. Undated. Open spatial demographic data and research [online]. 
[Cited 14 January 2022]. https://www.worldpop.org/; 100 m resolution global tree-cover fraction data obtained from Copernicus Global Land Cover: 
Buchhorn, M., Lesiv, M., Tsendbazar, N.-E., Herold, M., Bertels, L. & Smets, B. 2020. Copernicus Global Land Cover Layers�Collection 2. Remote 
Sensing, 12(6): 1044. https://doi.org/10.3390/rs12061044; 500 m resolution agricultural land-cover data obtained from MODIS Land Cover 
(MCD12Q1.006) to generate spatial overlays that identified population subsets near agricultural lands with trees outside forests in 2019: Friedl,  M. & 
Sulla-Menashe,  D. 2019. MCD12Q1 MODIS/Terra+Aqua Land Cover Type Yearly L3 Global 500m SIN Grid V006. NASA EOSDIS Land Processes DAAC. 
[Cited 19 January 2022]. https://lpdaac.usgs.gov/products/mcd12q1v006/. Google Earth Engine was used for the analysis.
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2.3
SOCIETIES GAIN HUGE 
BENEFITS FROM 
FOREST ECOSYSTEM 
SERVICES � WHICH 
ACCOUNT FOR MORE 
THAN ONE-FIFTH OF 
THE TOTAL WEALTH IN 
LAND ASSETS
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
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

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 

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

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
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 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.

| 13 |
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 BOX 2   THE ECONOMIC IMPORTANCE OF NATURE-BASED TOURISM

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 

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. 

SOURCE: M. Kniivilä and L. Tyrväinen, Natural Resources Institute Finland, personal communication, October 2021.

 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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2.4
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.

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 sectorb), 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.

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. 

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. 

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 modelsc 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. 

Wood products commanded about 2.3�percent of 
the value of global exports and imports in 2020. 
IRW removals amounted to 2.07�billion�m3 in 
2018 and dropped to 2.02�billion�m3 in 2019 and 
to 1.98�billion�m3 in 2020, the latter fall likely 
influenced by the impacts of the COVID-19 
pandemic.60 

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

Region/ 
subregion

Forestry and logging 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

Grand total 167 480 329 455 160 482 574 236 203 775 640 139 129 328 350 016 661 064 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 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. 

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.

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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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

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). 

The forest sector has been resilient in 
the face of the COVID-19 pandemic, 
but there have been significant 
impacts on woodfuel consumption
The COVID-19 pandemic caused a decline of 
3.5 percent in the global economy in 202063 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).

Market information from 2020 has not led to 
strong changes in projections for wood products 
to 2050. The Global Forest Products Model 

 TABLE 2   TOTAL DIRECT FORMAL AND INFORMAL EMPLOYMENT IN THE FOREST SECTOR, BY REGION AND 
SUBSECTOR, 2011�2013 AND 2017�2019

Region No. of 
countries

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

Pulp and paper 
manufacture Total 

(1�000 employed persons)

2011�2013 2017�2019 2011�2013 2017�2019 2011�2013 2017�2019 2011�2013 2017�2019

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

Global 185 9�608.6 8�057.5 23�200.3 19�400.3 6�692 5�853.9 39�500.9 33�311.7

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

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.

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 

 BOX 3   THE IMPACT OF THE COVID-19 PANDEMIC ON WOOD PRODUCTION AND TRADE

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. 

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

SOURCE: FAO. Undated. FAOSTAT [online]. [Cited 19 August 2021]. https://www.fao.org/faostat/en/#data/FO

 FIGURE 7  TRENDS IN THE PRODUCTION OF TWO MAIN TYPES OF PAPER PRODUCT, 1961�2020 
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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

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 

Afforestation/
reforestation

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 

Improved forest 
management

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 

Cost-effective potential Africa Asia Europe
North and 

Central 
America

Oceania South 
America  Total

(GtCO2e/year)

Avoided 
deforestation

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 

Afforestation/
reforestation

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 

Improved forest 
management

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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 BOX 6   ONE HEALTH

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 

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.

 FIGURE 8   �HOTSPOTS� MAP SHOWING THE PREDICTED DISTRIBUTION OF ZOONOTIC DISEASE EMERGENCE 
RISK FROM WILDLIFE

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
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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

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 

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 

 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.
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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 

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 

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 

 BOX 9   PUBLIC�PRIVATE COLLABORATION ON ZERO-DEFORESTATION VALUE CHAINS

Zero-deforestation agreements in Colombia. 
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. 

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.

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).
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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.

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 

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 

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 

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 

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 

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 
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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

Only a few long-term examples of successful FLR 
are available on how to implement the concept�s 
broadly accepted principles236 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 

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 
approach242 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 approaches243 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. 

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 

 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
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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). 

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 

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 

It is estimated that agroforestry systems can 
contain 50�80�percent of the diversity of natural 

 BOX 10   USING ASSISTED NATURAL REGENERATION TO RESTORE A WATERSHED IN THE PHILIPPINES 

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 

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. 

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

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

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 

 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 
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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 

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. 

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 

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

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 

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

 BOX 12   AN AGROFORESTRY MODEL IN THE BRAZILIAN AMAZON 

Farmers in TomØ-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 
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When sustainably produced, wood has 
significant potential to reduce 
greenhouse-gas emissions from the 
building and construction sector 
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 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 
factorh 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

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.

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).

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.

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.
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Improvements in material efficiency  
can help sustainably meet global  
wood demand
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 

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

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 

 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

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 

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.

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

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 woodlands325 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 

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

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 

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 

 BOX 16   THE POTENTIAL ROLE OF BIOMASS IN ACHIEVING NET-ZERO EMISSIONS BY 2050

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 

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. 
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4.1
DESPITE THE 
HIGH VALUE OF 
FORESTS AND 
TREES, INVESTMENT 
IN THEM IS LOW. 
CLIMATE FINANCE 
FOR FORESTRY IS 
INCREASING FROM A 
LOW BASE
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.

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 

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).

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.

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 finance338 and in 
a recent compilation of studies on the finance 
available to support nature-based solutions.339 

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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Few pandemic recovery plans have 
mobilized significant finance for the 
forest pathways. Increasing such finance 
is an important opportunity for green 
recovery
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 

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

It will also be important to increase adaptation 
finance for forests. The latest (2020) report of 

 FIGURE 15   CLIMATE FINANCE FOR FORESTRY
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SOURCE: Organisation for Economic Co-operation and Development DAC Climate-related Development Finance database, compiled by FAO.
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 BOX 18   SUSTAINABLE FORESTRY AND PRODUCTION OF WOOD PRODUCTS – RELEVANT TO THE 
SUSTAINABLE-USE PATHWAY

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 

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

 FIGURE 20   TOP TEN INVESTMENT INSTRUMENTS WITH HIGH FEASIBILITY IN EMERGING MARKETS, 
SCORED ACCORDING TO POTENTIAL
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NOTE: Potential is rated qualitatively in each category on a scale of 1 (very low) to 5 (very high). PE = private equity; TIMOs = timber investment 
management organizations; SMEs = small and medium-sized enterprises. 
SOURCE: World Bank. 2020. Mobilizing private finance for nature. Washington, DC, World Bank. https://doi.org/10.1596/35984
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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. 

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

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 

 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

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 

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
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 BOX 20   GREEN BONDS � FUNDING FOREST PATHWAYS

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 

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.

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.

 FIGURE 21   THE GREEN BONDS MARKET, 2014�2021
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SOURCE: Climate Bonds Initiative, personal communication, February 2022.
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4.4
THE POTENTIAL OF 
CLIMATE FINANCE TO 
ASSIST DEVELOPMENT 
OF THE FOREST 
PATHWAYS IS 
SIGNIFICANT, WITH 
CARBON MARKETS 
EXPERIENCING 
SIGNIFICANT GROWTH
Climate finance has a complex architecture to 
direct financial flows towards climate-change 
mitigation and adaptation activities, including 
through results-oriented mechanisms such as 

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 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 

 BOX 23  INTEGRATING ENVIRONMENTAL CRITERIA INTO FINANCIAL DECISIONS

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. 

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. 

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).
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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).

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 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 

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.

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 

 BOX 24   THE CRUCIAL ROLE OF FORESTS ACKNOWLEDGED AT THE 2021 UN CONFERENCE ON CLIMATE 
CHANGE 

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 

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.

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/
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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 

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

A key step for obtaining access to carbon 
markets for projects and programmes is working 
towards compliance with the requirements 

 BOX 25   FUNDS FOR SEQUESTERING CARBON THROUGH FORESTRY

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 

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

 TABLE 6   VOLUNTARY CARBON MARKET SIZE BY PROJECT CATEGORY, 2019�31 AUGUST 2021
2019 2020 2021 (through August)

Volume 
(MtCO2e)

Price per 
tonne  
(USD)

Value  
(USD 

million)
Volume 

(MtCO2e)

Volume % 
change 

from 
previous 

year

Price per 
tonne  
(USD)

Value  
(USD 

million)
Volume 

(MtCO2e)

Volume % 
change 

from 
previous 

year

Price  
per tonne 

(USD)

Value  
(USD 

million)

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

Energy 
efficiency/fuel 
switching

3.1 3.87 11.9 31.4 921.0 1.03 32.3 16.1 48.9 1.57 24.2

Agriculture � � � 0.3 � 9.23 2.8 3.4 876.8 1.36 4.6

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/).
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4.5
GETTING FINANCE 
TO SMALL-SCALE 
PRODUCERS WILL 
BE ESSENTIAL FOR 
IMPLEMENTING THE 
PATHWAYS � LESSONS 
FROM SUCCESSFUL 
AND SCALABLE 
EXPERIENCES NEED 
TO BE SHARED
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

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

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. 

 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.
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 BOX 27   TREE COLLATERAL IN ASIA � TAPPING INTO FOREST SMALLHOLDER WEALTH

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 

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 

 BOX 28   TREES FOR GLOBAL BENEFIT � A SCHEME FOR BUILDING FARMER ASSETS BASED ON THEIR 
ECOSYSTEM SERVICES

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 

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 
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5.2
SECURING RIGHTS 
IS ESSENTIAL IF 
SMALLHOLDERS, 
LOCAL COMMUNITIES 
AND INDIGENOUS 
PEOPLES ARE TO 
DELIVER LOCAL 
RECOVERY VIA THE 
FOREST PATHWAYS 
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 forests448 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 change452 and, in some 
contexts, reforms can facilitate locally led recovery 
and the local development of value chains.

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 

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 

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 

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 

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
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 

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. 

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.

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 

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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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 

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

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 

 BOX 31   GHANA FEDERATION OF FOREST AND FARM PRODUCERS

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 

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. 

SOURCE: FAO.
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5.4
INCREASING CAPACITY 
AND CO-PRODUCING 
KNOWLEDGE WITH 
SMALLHOLDERS, 
LOCAL COMMUNITIES 
AND INDIGENOUS 
PEOPLES WILL 
SUPPORT 
FOREST-BASED 
RECOVERY AND 
RESILIENCE
Extension, farmer-field-school 
approaches and peer-to-peer exchanges 
can strengthen local capacities  
and innovation
Contemporary approaches to forest education 
include extension, farmer-field-school 
approaches, peer-to-peer exchanges and business 
incubation505,531 to provide smallholders, local 
forest-based businesses, local communities, 
Indigenous Peoples and forest workers with 

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. 

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

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 

 BOX 34   THE INTERNATIONAL MODEL FOREST NETWORK AND LOCAL FOREST-BASED DEVELOPMENT

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 

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.

SOURCE: International Model Forest Network. Undated. Landscapes, partnerships, sustainability [online]. [Cited 11 November 2021]. https://imfn.net/
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 BOX 36   REVITALIZING TRADITIONAL KNOWLEDGE FOR MANAGING WILDFIRES IN AUSTRALIA

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 

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

 BOX 37   REVITALIZING FOREST EDUCATION

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. 

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 
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5.5
DIGITAL 
TECHNOLOGIES 
ACCELERATE 
ACCESS TO DATA, 
INFORMATION, 
KNOWLEDGE AND 
MARKETS
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.

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 

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

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 Americasr 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 

Investments in digital public goods536 and 
public digital infrastructure537 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

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

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 

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 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. 

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 

 BOX 38   A LOCALLY DEVELOPED DUE-DILIGENCE SYSTEM IN VIET NAM

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 

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.

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/news-
details/ru/c/1414433/
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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 

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

Traceability and transparency in forest-product trade. 
The origin and legality of timber and some 
non-timber products is especially important 

 BOX 39   A WOMEN�S ASSOCIATION PRODUCES SUSTAINABLE CHARCOAL IN CÔTE D�IVOIRE

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 

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.

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-de-
bois-en-c%C3%B4te-divoire-94a5612bf5d4 

 BOX 40   AN APP FOR PREPARING STRATEGIC RESTORATION PLANS

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 

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).

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
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5.6
INCLUSIVE 
RECOVERY AND THE 
DEVELOPMENT OF 
LOCAL FOREST-BASED 
VALUE CHAINS NEEDS 
THE PARTICIPATION OF 
WOMEN AND YOUTH 
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 

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

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). 

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 

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 

 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

| 99 |



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

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.

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 

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 

 BOX 43   YOUTH ORGANIZATIONS ENGAGING IN REDD+ POLICY DIALOGUES

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 

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.

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).
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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).

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.

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).

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.

Deforestation. The conversion of forest to other land 
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

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 

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 

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 






































































