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Forest and land degradation affects almost 2 billion hectares (ha) of land and threatens
the livelihoods, well-being, food, water and energy security of nearly 3.2 billion peo-
ple. Forest and landscape restoration (FLR) is a relatively recent response to address
these impacts and aims to recover the ecological functionality and enhance human
well-being in deforested and degraded landscapes. Forest and landscape restoration
practices have also proven to have significant benefits for addressing the impacts of
climate change. These include carbon sequestration and reduction of greenhouse
gas (GHG) emissions, improving the resilience of landscapes and reducing disaster
risks. Forest and landscape restoration is therefore one of the key solutions of the agri-
culture, forestry and other land-use (AFOLU) sector considered in the United Nations
Framework Convention on Climate Change (UNFCCC), confirmed in the Glasgow's
Declaration on Forest and Land during the twenty-sixth Conference of the Parties to
the UNFCCC (COP26).

This publication highlights the links between FLR and climate change mitigation and
adaptation issues, and considers further opportunities to enable greater integration
between the two agendas. Many large restoration initiatives have been launched in the
last decade. More projects are under preparation through the United Nations Decade
on Ecosystermn Restoration, including many projects of the Food and Agriculture
Organization of the United Nations (FAO). These projects, often funded under the
Global Environment Facility (GEF) and other climate funds are emphasized in the re-
port to illustrate the numerous climate benefits of FLR.

As a relatively cost-effective approach to supporting carbon sequestration, conserva-
tion and sustainable forest use, FLR is playing an active role in enabling climate mit-
igation. Should the Bonn Challenge reach its goal to restore 350 million ha, it could
sequester up to 1.7 gigatonnes of carbon dioxide (Gt CO,) per year. Reduction of GHG
emissions 1s also crucial, and the FLR approach provides a strong basis to reduce
emissions from deforestation and forest degradation, especially through Reducing
Emissions from Deforestation and Forest Degradation (REDD+) activities. It can also
support sustainable bioenergy, in particular the wood energy sector, a large contribu-
tor of GHGs. Forest and landscape restoration is also key for supporting the conserva-
tion of existing forests and landscapes to protect and enhance carbon already stored in
ecosystems, such as those in peatlands. This publication describes the different tools
that have been developed by FAO to better measure the quantities of carbon stored and
other climate benefits achieved through FLR projects.

The paper also highlights the significant role of FLR in climate adaptation. Restoration
of forests and landscapes improves the ecological functionality and provision of eco-
system services within landscapes, reducing the impact of climate change. It also



decreases the vulnerability and increases the resilience of forests and forest-dependent
communities to climate change. From agroforestry to assisted natural regeneration
(ANR), FLR offers a large range of interventions, which are growing in scale and often
included in national adaptation plans (NAPs) and nationally determined contributions
(NDCs) of the Paris Agreement. These interventions also have extensive potential to
support wider development benefits and the achievement of numerous Sustainable
Development Goals (SDGs).

This paper describes the conditions for success of FAO's FLR projects for both resto-
ration and climate change mitigation and adaptation outcomes. It also proposes path-
ways to identifying funding opportunities linked to the climate agenda to boost resto-
ration efforts, better promote FLR in the NDCs and incorporate climate mitigation and
adaptation objectives in wider FLR initiatives, including the United Nations Decade on
Ecosystem Restoration 2021-2030.






The recent Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment
Report (AR6)? (IPCC, 2021, 2022a, 2022b) has found unequivocally that human in-
fluence has caused significant rises in global temperatures and rapid changes in the
atmosphere, ocean, cryosphere and biosphere, and caused extreme weather events.
Greenhouse gases (GHGs), including carbon dioxide (CO,), methane (CH,) and nitrous
oxide (N,0), have all increased at rates higher than at any time in at least 800 000 years,
with CO, concentrations at their highest level in the past 2 million years. There is a
risk that the remaining global carbon budget will be exhausted in the coming decade.
Unless deep emissions reductions occur, globally agreed climate targets of 1.5 °C and
2 °C warming will be exceeded during the twenty-first century (IPCC, 2021, 20223,
2022Db). Despite years of efforts to reduce GHG emissions from agriculture, forestry and
other land use (AFOLU), it is clear that progress has been limited.

Urgent action is therefore needed to mitigate and adapt to the increasing risks of cli-
mate change (IPCC, 20223, 2022b). Attempts to accelerate climate action are being im-
plemented through numerous land-related responses that address land degradation,
combat desertification and enhance food and livelihood security (IPCC, 2019). Context-
specific responses such as halting deforestation, soil organic carbon management,
ecosystem conservation, enhancing sustainable production and use, reduced degra-
dation and building carbon sinks through the restoration of forests and landscapes can
also increase community and ecosystem resilience to climate change impacts.

Globally, forest and land degradation have significant negative ecological and social im-
pacts affecting approximately 3.2 billion people and 2 billion hectares (ha) of land (GEF,
2021a; Olsson et al,, 2019). Land degradation from the combined impacts of climate,
physical processes and unsustainable land-use practices can have direct and indirect
effects on landscapes (Figure 1). Physical effects include an overall decline in vegeta-
tion and biomass, increasing heat stress and local climate regulation; and increases
in soil erosion, reducing nutrient loss and soil moisture and salinization (IPCC, 2019).
These changes accelerate global climate change, increase biodiversity loss and can in-
duce poverty, migration and conflicts. This reduces ecosystem resilience and the adap-
tive capacity of resources users (Webb et al., 2017).

Forest degradation, caused by unsustainable timber and fuelwood harvest practices, and
the incidence of wildfires and pests and disease, reduces the ability of forests to seques-
ter and store carbon and provide other essential ecosystem services (Figure 1). Studies
estimate annual forest degradation emissions of 2.1 billion tonnes (t) of CO, across 74
developing countries, higher than their emissions from deforestation alone (Pearson

2 More information on the contributions of the different Working Groups and parts of
ARG can be found here: www.ipcc.ch/assessment-report/ar6/
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et al., 2017). The biophysical effects of changes in forest structure, cover and composi-
tion also create significant shifts in water and energy balances, impacting biophysical
processes (Lawrence et al., 2022). Forests not only have a role in cooling local climate,
but also help mitigate the impacts of extremes of heat, floods and droughts caused by
climate breakdown. Shifts in the biophysical qualities of forests may amplify the effects
of carbon emissions, and their ability to help stabilize local climate temperatures.

The pivotal role of forests in the climate change agenda is recognized in many United
Nations climate change and biodiversity conservation agreements. Some of these,
such as Goal 7 of the New York Declaration on Forests (NYDF), “Taking stock of nation-
al climate action for forests’, have been achieved with the Paris Agreement'’s “confir-
mation of forests’ pivotal role in the international climate agenda” (NDYF Assessment
Partners, 2021). Many national determined contributions (NDCs) also recognize these
benefits, with 79 percent of new and updated NDCs referencing the role of forest sys-
tems for mitigation, and 68 recognizing the role of trees in adaptation (as of 31 July
2021). However, despite many commitments to slow deforestation (e.g. NYDF 2014
aimed to halve deforestation by 2020), increases in forest (and forest carbon) loss and
degradation from forest conversion have continued. This includes deforestation from
cattle farming, large-scale agricultural production (palm oil plantations, cacao, rubber
and coffee, etc.) and those causes often not included in IPCC reports, such as small-
scale deforestation and mountain area land clearance (Feng et al,, 2022).
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Figure 1
How FLR can support climate change mitigation and adaptation at landscape level
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Addressing these various and interrelated challenges is often the principal motivation
for many restoration interventions, such as the FLR approach. Forest and landscape
restoration is a natural climate pathway with one of the highest mitigation potentials.
Restoration through afforestation and reforestation could cost-effectively remove 0.9 -
1.5 gigatonnes of carbon dioxide equivalent (GtCO,eq) per year from the atmosphere
between 2020 and 2050 (FAO, 2022). Restoration of forests and tree cover also offers
essential “adaptation services’, increasing rainfall during times of drought, reducing
the effects of heat, providing habitat for biodiversity and creating jobs for local people.
Restoration of coastal wetlands can also protect communities from storm surge and
erosion. Forest and landscape restoration can therefore strengthen the ecological in-
tegrity of landscapes and support the development of sustainable and new livelihoods
for local populations. It has further benefits, including the protection of vital ecosystem
services, such as the quantity and quality of water supplies, enrichment of biodiversity
and soil fertility, the production of timber and non-timber forest products (NTFPs), and
aesthetic and cultural values (Christin, Bagstad and Verdone, 2016).
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Different restoration activities through FLR can enable varying climate change adap-
tation and mitigation benefits dependent on the landscape's biophysical characteris-
tics, local climate, species used, management practices and restoration approaches.
A Global CO, Removals Database (Winrock International and IUCN, 2018) developed
by Bernal et al. (2018) has identified the extent to which biomass accumulation rates
from natural regeneration, planted forests and woodlots, agroforestry and mangrove
restoration capture CO,. Annual CO, removal rates were found to be highest in planted
forests and woodlots (4.5-40.7 t CO, per ha), followed by mangrove restoration (up to
231t CO, per ha), natural regeneration (9.1-18.8 t CO, per ha) and agroforestry (10.8—
15.6 t CO, per ha) (Figure 2). This highlights the significant potential for FLR activities
to mitigate climate change impacts and can inform the targeted restoration of eco-
systems with high climate mitigation and adaptation potential. For example, peatland
and mangrove ecosystems support both mitigation and adaptation capacity. While in-
creasing biomass accumulation above and below ground, peatland rewetting protects
coast and river habitats from subsidence. Both peatland and restored mangrove habi-
tats also protect coastal areas from climate change-induced storms and the aggravated
Iimpacts of sea level rises.

Figure 2

Climate change mitigation potential from FLR interventions: carbon removal
rates
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To achieve the 1.5 °C and 2 °C temperature targets of the Paris Agreement, emissions
of GHGs not only need to be significantly reduced, but removals of GHGs from the
atmosphere also need to be increased (Busch et al., 2019). This presents a clear oppor-
tunity for FLR to benefit climate change adaptation and mitigation outcomes. Many
challenges, however, prevent the proper portrayal of the benefits of FLR for mitigating
and adapting to climate change, and therefore limit its scaling-up. These include, for
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example, the estimated impact on the GHG balance (Bernal et al., 2018) which is often
overlooked within the long-term monitoring requirements of FLR programmes. Where
forest carbon is monitored, the diversity of monitoring systems creates further difficul-
ties to consistently evaluate mitigation potential across scales (Harris et al., 2021).

The effects of climate change are already being felt across the globe, illustrated by ob-
served weather and climate extremes. The recent IPCC AR6 (IPCC, 2021, 20223, 2022b)
emphasizes the critical importance of these carbon sinks to support the best-case cli-
mate scenario of +1.5 °C. It also highlighted that reducing and halting deforestation, the
restoration of forests and landscapes and sustainable management practices can sup-
port the protection and building of these carbon sinks, while concurrently enhancing
ecosystem and human adaptive capacity and resilience to climate change.

The cost-effectiveness of different restoration initiatives for climate change mitigation
and adaptation outcomes is also unclear. For example, Busch et al. (2019) have estimat-
ed that CO, removals from tropical reforestation could increase by 5.7 gigatonnes (Gt)
of CO, (56 percent) with carbon prices of USD 20 pert CO, or 15.1 Gt CO, (14.8 percent)
at USD 50 per t CO,. While FLR activities such as avoided deforestation and reforestation
may enable large-scale CO, removal and storage in above- and below-ground biomass,
the estimated cost per tonne for different ecosystems remains highly variable and there-
fore uncertain (Busch et al., 2019). Beyond carbon storage, benefits of restoration, such
as biophysical impacts on ecosystem function and provision, sustainable livelihoods, di-
versified food and non-food products, improved flood and erosion control, and better
climate regulation, can also be overlooked. Intact and restored forests have significant
economic climate value, illustrated by their resilience and adaptive capacity to threats
and shocks for both the ecosystems and communities of those dependent on them
(UNEP, 2021a).

Knowledge and best practices for the implementation of FLR on the ground have been
developed from lessoned learned from many FLR projects, developed by the Food and
Agriculture Organization of the United Nations (FAO) and its partners (FAO, 2015, 2020a).
For example, successful restoration often resulted where flexible and adaptive govern-
ment institutions were able to adapt to local stakeholders’' needs. Integration and coordi-
nation with other sectors and ministries (e.g. agriculture, energy, transportation, finance
and urban development) was also identified as important to minimize and mitigate neg-
ative impacts on forests and landscapes. This can also support the communication of
the value of forests and landscapes to provide a diversity of ecosystem services to other
sectors (Appanah et al,, 2015). Tools, data and methodologies to estimate the ecological,
socioeconomic and disaster risk reduction contribution of land use, land-use change
and forestry to address climate change-specific issues are also available. These can be
used to illustrate the role of restorative approaches in contributing to climate change
agendas. Further research about FLR's contribution to the capacity to mitigate and
adapt to climate change is however required.
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The United Nations Decade on Ecosystem Restoration, co-led by FAO and the United
Nations Environment Programme (UNEP), started in June 2021 and provides an im-
portant opportunity to better link and promote restoration to the climate agenda of 2021
(Bastin et al., 2019; Mansourian et al., 2017), and support the wider build back better ob-
jective post COVID-19 pandemic and green recovery activities. Many new projects are
under preparation thanks to the United Nations Decade, such as the Leaders’ Pledge for
Nature, the High Ambition Coalition for Nature, and many associated pledges. It is im-
perative that information on the impacts of and potential synergies between resto-
ration and the mitigation of and adaptation to climate change is collected and synthe-
sized from these developments and initiatives. The role of FLR in cost-effective and
equitable climate action needs to be properly established.

Along with restoring forests and landscapes, this report also highlights the urgent need
to protect carbon sinks through halting deforestation and promoting sustainable forest
management (SFM) practices. These actions will simultaneously enhance the adaptive
capacity and resilience of people and ecosystems. The paper illustrates the actual and
potential role of FLR interventions in the climate change adaptation and mitigation agen-
das. Through an analysis of FLR flagship projects and literature, it highlights the criteria
that can be used to support the integration of restoration and climate change outcomes.
It also examines the strategies used to integrate the FLR process approach into climate
change mitigation and adaptation projects and programmes, and also identifies oppor-
tunities to enhance investment for FLR, climate action and sustainable management or
development (Sustainable Development Goals [SDGs]). It proposes recommendations
for enabling greater synergies between the implementation of FLR and climate change
mitigation and adaptation programmes and activities to generate greater cobenefits that
support resilient restoration outcomes.
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2. Forest and
landscape restoration
and the current
global climate change
agenda

Deforestation and land degradation have significant impacts worldwide, threatening
the livelihoods, well-being, food, water and energy security and resilience of millions
of people (Sabogal et al., 2015). The notion of FLR was developed in the first decade
of the twenty-first century (Reitbergen-McCraken, Maginnis and Sarre, 2007) and de-
scribes an integrated approach that applies participatory decision-making processes
and involves all stakeholders in all affected land-use sectors. As stated on the Global
Partnership on Forest and Landscape Restoration (GPFLR) website:

FLR is defined as a process that aims to regain ecological functionality and enhance
human well-being in deforested and degraded landscapes. It is not an end in itself but
ameans to regaining, improving and maintaining vital ecological and social functions,
in the long-term leading to more resilience and sustainable landscapes (GPFLR, 2018).

Restoration is complex and requires a diverse array of tools and solutions, and an adap-
tive approach to meet ever-changing local needs and national-level priorities. Forest
and landscape restoration activities are therefore implemented by a diverse set of actors
on the ground; from smallholders planting trees on their farms and improving their
agroforestry and agricultural practices, to those driving larger-scale restorative practic-
es atalandscape scale. It can enable a focus on the engagement of Indigenous Peoples
in decision-making processes and adaptive management of natural resources, espe-
cially when land tenure is insecure. This provides a strong link between FLR activities
and delivery of diverse socioeconomic benefits for those implementing restoration
and those "downstream” benefiting from improved provision of ecosystem services.

The diverse nature of the FLR process and approach not only focuses on the restoration
of degraded land but also on the maintenance and sustainable use of existing stand-
ing forest and other healthy landscapes to ensure ecosystem functionality rather than
just maximizing forest cover. These dynamic objectives aim to strengthen landscape



Aerial view of cashew nut plantation
encroaching on forest land, Phnom Dek,
Preah Vihear Province, Cambodia

%]
©,
i

@
"
=

e

O
o
%
9
©

resilience and optimize ecosystem goods and services according to societal needs or
as new challenges arise, increasing the productivity of landscapes, enhancing forest
ecosystem resilience, and reducing the vulnerability of forest-dependent communi-
ties (Stanturf et al.,, 2015).

As the second largest source of GHG emissions, accounting for 23 percent of total net
global anthropogenic GHGs, the AFOLU sector is uniquely placed to deliver on both
mitigation and adaptation objectives. In particular, FLR measures are considered as
one of the potential solutions in this sector since they often combine mitigation and
adaptation approaches (IPCC, 20223, 2022b). By enhancing landscapes to ensure long
lasting benefits that include job development and economic growth, poverty allevia-
tion, improved governance, food security, ecosystem resilience, biodiversity conserva-
tion and carbon capture, FLR contributes to immediate and long-term climate change
mitigation and adaptation outcomes (Stanturf et al., 2015) (Figure 3). Greenhouse gases
are absorbed by healthy forests and ecosystems, locking in carbon and increasing re-
silience to climate change impacts for the landscape and communities living in and
around it (Shukla et al., 2019).

Intact and restored forest ecosystems have the potential to remove approximately
12 billion t CO, from the atmosphere (IPCC, 2019). Annually, this has the potential to
counteract almost 30 percent of human GHG emissions to meet the goals of the Paris
Agreement.® Ecosystems with a significant short- and long-term carbon sink func-
tion (i.e. "irrecoverable carbon’), such as old-growth forests, mangroves and peatlands,
should be prioritized for protection and conservation to remain intact. At the same
time, FLR measures such as afforestation and reforestation can contribute further

5 See www.oneplanetsummit.fr/en/coalitions-82/
coalition-convergence-climate-and-biodiversity -finance-191
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Figure 3
How FLR contributes to strategies to address climate change impacts

CLIMATE CHANGE POLICIES

MITIGATION ADAPTATION

Addressing the emissions Addressing the consequences

Reducing emissions Reducing risk

Increasing sequestration Increasing resistance

Changing consumption patterns Improving resilience

Source: FAO & Global Mechanism of the UNCCD (United Nations Convention to Combat
Desertification). 2015. Sustainable Financing for Forest and Landscape Restoration -
Opportunities, challenges and the way forward. Discussion Paper. Rome.

by enhancing carbon sequestration and building additional long-term carbon sinks
to support ‘negative emissions” (IPCC, 2019). It is estimated that woodland and for-
est restoration would reduce a considerable proportion of the global anthropogenic
carbon burden (approximately 300 Gt of carbon) and it is one of the most effective
strategies for climate change to limit the rise of CO, concentrations across the globe
(Bastin et al., 2019).

2.1. Indigenous Peoples

Communities in forest landscapes, in particular Indigenous Peoples, are considered to
be among the groups most vulnerable to climate variability and change as they depend
on climate-sensitive activities for their sustenance and livelihoods (IPCC, 2019). The
pivotal role of Indigenous Peoples in protecting global forests and lands, and therefore
regional and global climate stability has been widely recognized (IPCC, 2019; IPBES,
2019; Rainforest Foundation Norway, 2021; FAO and FILAC, 2021).

Analysis by the Rights and Resources Initiative (RRI) (2018) estimates that at least 17 per-
cent (293 000 million t CO,) of total carbon stored in forests is managed by Indigenous
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Peoples. Lower deforestation rates have been demonstrated in land managed by com -
munities with legal recognition of their tenure rights. These lands, compared to those
not under community management, will therefore have lower carbon emissions
(Rainforest Foundation Norway, 2021). For example, in the Amazon basin, legally rec-
ognized Indigenous Peoples’ territories lost less than 0.1 percent of the carbon in their
forests between 2003 and 2016. Protected areas lost six times more of their carbon
stock (Rainforest Foundation Norway, 2021).

Threats to Indigenous Peoples' territories are now increasing following external pres-
sures on their land. Government policies that recognize and secure local community
and Indigenous Peoples’ land rights, enhance and support their participation in for-
est and land management, and reduce external threats to their natural resources are
therefore crucial (Rainforest Foundation Norway, 2021; IPBES, 2019; FAO and FILAC,
2021). Twenty-four countries have made commitments to strengthen or expand land
tenure of Indigenous Peoples in their NDCs. Despite this, only a small fraction have
secure and legally recognized land tenure.

Local communities are also inadequately represented in international funding pro-
cesses, such as the Green Climate Fund (GCF), the Global Environment Facility (GEF)
and bilateral aid, to support climate change mitigation and adaptation (MacQueen,
2021). With approximately USD 70 billion of international climate finance mobilized
annually since 2017, only 10 percent is believed to have reached the local level, of which
1.7 percent reached forest smallholders and their organizations (MacQueen, 2021). The
twenty-sixth Conference of the Parties (COP26) to the United Nations Framework
Convention on Climate Change (UNFCCC) has made steps to recognize their key
role in protecting tropical forests and preserving ecosystems, pledging USD 1.7 billion
directly to Indigenous Peoples through the COP26 IPLC Forest Tenure Joint Donor
Statement.* This finance aims to enable greater recognition of Indigenous Peoples’
forest tenure rights and rewards for their role as guardians of natural resources.

It is essential to engage and partner with Indigenous Peoples to take climate and res-
toration action (Rainforest Foundation Norway, 2021). Restoration interventions sup-
porting strong tenure rights and integrating Indigenous Peoples to play a key role in
customary institutions and co-management approaches that protect, restore and sus-
tainably manage forests and forested landscapes, can be an effective way of protecting
carbon stores, safeguarding biodiversity and incorporating their extensive knowledge
of local ecosystems. Forest and landscape restoration is a participatory approach in
decision-making and implementation for restoration. Full equitable engagement of
Indigenous Peoples is crucial throughout this process to tailor solutions to local en-
vironmental, socioeconomic and political contexts. This can support adaptive man-
agement to modify interventions and enhance the resilience of Indigenous Peoples
against the impacts of climate change (Seddon et al., 2021).

4 See https://ukcop26.0rg/cop26-iplc-forest-tenure-joint-donor-statement
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The Banaue Rice Terraces in the Philippines. Integrated
Pest Management (IPM) is a technique by which
farmers encourage the natural enemies of the pests
attacking their crops. These enemies, such as wasps
and spiders, then help eliminate the pests, reducing the
need for pesticides.
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2.2. Forest and landscape restoration in interna-
tional pledges and initiatives

The restoration of deforested and degraded forest lands have been included in numer-
ous United Nations climate change and biodiversity agreements in their decisions,
highlighting their recognition of the importance of FLR to contribute to diverse out-
comes (Table 1). For example, the United Nations Convention on Biological Diversity
(CBD) Aichi Target 15° which calls for ecosystem resilience and the contribution of
biodiversity to carbon stocks to be enhanced through conservation and restoration,
including restoration of at least 15 percent of degraded ecosystems. Currently, over
2 billion ha of restoration commitments have been made, with the potential for sig-
nificant impacts on gross domestic product (GDP) (Griscom et al., 2017). These ambi-
tious national and international pledges and targets to restore degraded and deforested
landscapes have highlighted the potential of the FLR approach to contribute to resolv-
ing the most pressing environmental challenges, including combating climate change
(Fagan et al., 2020). At the global scale, these include the Bonn Challenge® (which aims
to restore 350 million ha of degraded and deforested landscapes by 2030), the Paris
Agreement, the United Nations Convention to Combat Desertification (UNCCD) land

5 See www.cbd.int/aichi-targets/target/15
5 See www.bonnchallenge.org/
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Table 1.

Climate change and forest and landscape restoration pledges and initiatives since

Climate change Forest and landscape restoration

1994

UNFCCC

Kyoto Protocol signed

Warsaw Framework for REDD+
adopted

Paris Agreement signed

Intended nationally de-
termined contributions
established

SDGs adopted

European Green Deal - aim
for neutrality in 2050

Second round of NDCs
UNFCCC COP26 Glasgow, UK

IPCC AR6

Target: SDG 13 emissions to
decline by about 45%

Climate neutrality

Notion of FLR developed
Development and implementation of FLR

projects
GPFLR initiated

Great Green Wall initiative established
United Nations CBD Aichi Target 15

Bonn Challenge

NYDF
Initiative 20 x 20 established

AFR100 established
UNCCD LDN voluntary targets

FAO Forest and Landscape Restoration
Mechanism (FLRM) established

UNCCD Great Green Wall Phase 2

Glasgow Leaders’ Declaration on Forests
and Land Use

COP26 Global Forest Finance Pledge

United Nations Decade on Ecosystem
Restoration (UNEP-FAOQO) began

World Forestry Congress
State of the World's Forests

Target: Bonn Challenge
Target: SDG 15.3 land degradation neutrality
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degradation neutrality (LDN),” Target 15.3 of the SDGs® (aims to restore degraded land
and achieve land degradation neutrality by 2030) and the United Nations Decade
on Ecosystem Restoration.® Regional level commitments include the African Forest
Landscape Restoration Initiative (AFR100)!° which aims to bring 100 million ha of land
into restoration by 2030 and Initiative 20 x 20, a regional partnership to conserve and
restore more than 50 million ha of degraded land in Latin America.

The recent UNFCCC COP26 held in November 2021 in Glasgow, United Kingdom of
Creat Britain and Northern Ireland, highlighted the significance of restoration to sup-
port the climate change mitigation and adaptation objectives. The Glasgow Leaders'
Declaration on Forests and Land Use® built on existing processes to reduce deforesta-
tion and reaffirmed commitments to ‘conserve forests and other terrestrial ecosystems
and accelerate their restoration.” This pledge covers over 90 percent of global forests
by endorsing countries (141) and aims to channel public and private finance to protect
forests, with a target of 2030 to halt and reverse forest loss and land degradation. It also
seeks to implement and, if necessary, redesign agricultural policies and programmes
to incentivize sustainable land management. In this context, more than USD 20 billion
in forest-related finance was mobilized, including through the COP26 Global Forest
Finance Pledge.® which aims to collectively provide USD 12 billion between 2021 and
2035 to finance the protection, restoration and sustainable management of forests.
The Collaborative Partnership on Forests (CPF)* at COP26 also recognized the need
to scale up efforts to halt deforestation and forest degradation through further collab-
oration between countries and sectors as follow-up to the United Nations Secretary-
General's call for turning the tide on deforestation”.

The State of the World's Forests (FAO, 2022) presents a blueprint to use increase en-
gagement with, investment for and delivery of actions to halt deforestation and for-
est degradation (Rametsteiner, 2021). Recovery from the COVID-19 pandemic to build
back better and greener also presents an opportunity for building on the restoration
momentum and enhancing collaboration to halt forest loss and land degradation and
Iimplement restoration activities on the ground that enable more resilient social and
ecological systems. This highlights the clear link between, and the valuable role that FLR
can play in supporting, both the climate change mitigation and adaptation agendas,
highlighting opportunities to create synergies between these objectives (WRI, 2018).

There is also a clear contribution of FLR to several commitments and targets relating to
climate change adaptation and mitigation itself: for example, supporting forest-based

7 See www.unccd.int/actions/achieving-land-degradation-neutrality#: ~:text=Land%20
Degradation%20Neutrality%20(LDN)%20has,and%20spatial’%20scales%20and%20ecosystems

& See https://indicators.report/targets/15-3/

° See www.decadeonrestoration.org/

0 See https://afrl00.org/

% See https://initiative20x20.org/

2 See https://ukcop26.org/glasgow-leaders-declaration-on-forests-and-land-use/

15 See https://ukcop26.0rg/the-global-forest-finance-pledge/

“ See www.cpfweb.org/en/
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adaptation and mitigation towards SDG 13 on Climate Action,”® Reducing Emissions
from Deforestation and Forest Degradation (REDD+), and as recognized components
of the NDCs, national adaptation plans (NAPs) and national adaptation programmes
of action (NAPAs).** Mechanisms and processes such as REDD+ have built on the im-
portance of restoration of forests and forested landscapes for climate change mitigation
and adaptation outcomes, in particular, with the “enhancement of forest carbon stock”
as one of the five REDD+ activities.”” However, while REDD+ implementation frequently
focuses on activities to reduce deforestation, restoration strategies and FLR action plans
are often only considered as a cobenefit and not always included in wider national and
international GHG accounting (Pearson et al., 2017).

Nationally determined contributions are one of the key instruments to achieve the
global climate goal of the Paris Agreement. Countries are requested to communicate
national climate plans and actions, including climate-related targets, policies and
measures, depending on national circumstance, resources and abilities. The collective
targets of the submitted NDCs are however not sufficient to meet the Paris Agreement
goals (UNFCCC, 2021). Countries are requested to increase the climate ambition and
target every five years. The incorporation of the potential role of biomass recovery of
forests and landscapes through FLR to contribute to climate mitigation would provide
countries with a strong path for raising the climate ambition in the NDC enhancement
cyclesand for the successful achievement of its targets (Brancalion and Chazdon, 2017).

Within the submitted NDCs, countries have broadly recognized the great potential
role of forests and land-based action in climate change mitigation and adaptation
(IUCN, 2020b). While integrated and quantitative FLR-aligned targets are included in
NDCs!® of the UNFCCC (Crumpler et al,, 2019; ITUCN, 2020b; WRI, 2018), the majority
of these targets (88 of the 130 NDCs with FLR-aligned targets) are however conditional,
representing 32 million ha and 3.2 billion tonnes of carbon dioxide equivalent (tCO,eq).
Comparatively, FLR-aligned unconditional targets represent 25 million ha and 53.6 mil-
lion tCO,eq. (Figure 4) This illustrates a potential lack of alignment of restoration and
climate commitments, and translation of these into tangible actions. More can there-
fore be done to better link strategies and actions by fully integrating quantifiable and un-
conditional targets implemented within NDCs and those implemented to achieve other
restoration commitments with tangible targets and indicators, e.g. REDD+ frameworks.
The development of stronger connections between these, especially if existing quan-
titative restoration commitments such as the Bonn Challenge and LDN, and targets,
policies and restoration measures are integrated in NDCs, have the potential to in-
crease the restoration and climate change mitigation and adaptation impacts at scale.

15 See https://sdgs.un.org/goals/goall3

16 An initiative established at the UNFCCC COP16 as part of the Cancun Adaptation
Framework adopted in 2010.

7" See https://unfccc.int/topics/land-use/workstreams/redd/what-is-redd

8 Nationally determined contributions agreed by countries under the Paris Agreement 2015
to set long-term goals to increase their ability to adapt to the adverse impacts of climate
change and foster climate resilience.
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Figure 4
Nationally Determined Contributions (NDCs)
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Source: Adapted from Crumpler et al. 2019

Forest and land restoration efforts are prominent in the latest round of national climate
plans communicated under the Paris Agreement, or NDCs, with 74 percent of all coun-
tries promoting either adaptation or mitigation measures in their NDCs targeting the
restoration, conservation or sustainable management of forests and land resources,
particularly in Africa, Latin America and the Caribbean. As of 1 May 2021, 47 (out of 55)
updated or enhanced NDC submissions mention forests, 26 of which have quantita-
tive targets for mitigation (NYDF, 2021). The NYDF Goal 7 Progress Report (2021) notes
that high mitigation potential countries (32 countries) offer 82 percent of total miti-
gation from reducing deforestation, 68 percent from improved forest management
and 66 percent from afforestation or reforestation. This equates to 292 million t CO,
per year of the economic mitigation potential (50 percent). Just under half of all sec-
ond-round NDCs explicitly reference biodiversity as a cross-cutting priority for adap-
tation (Crumpler et al.,, 2021).

In addition to integration into NDCs, there are many opportunities for forests to contrib-
ute to nature-based climate change adaptation solutions (Meybeck et al., 2020). This is
often dependent on the interaction between different sector policies that determine land
and water use, e.g. land planning, water management, energy, infrastructure, finance
and agriculture. National adaptation programmes of action and NAPs aim to align adap-
tation objectives with other economic sectors, including forests, water and environment
in a more coordinated and coherent approach.
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2.3. Forest and landscape restoration cobenefits
in the 2030 Agenda for Sustainable Development

The 17 SDGs* adopted in 2015 aimed to help achieve peace and prosperity for people
and the planet by 2030. As a United Nations organization, FAO is guided by the SDGs in
its main domains of intervention: agriculture and food security (SDG 2, Zero Hunger),
natural resources management and, in particular, forest management (SDG 15, Life
on Land). The new strategic FAO engagements anchored on the four betters (better
production, better nutrition, better environment, better life) claim even more concerns
about the SDGs" achievement considering that all the goals are targeted by FAO's work
(see Figure 5).

Figure 5.
FAO strategic results framework related to Sustainable Development Goals
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Source: FAO. 2021. The Director-General’s Medium-Term Plan 2022-2025 and Programme
of Work. www.fao.org/3/ne576en/ne576en.pdf

While FLR was not initially conceived in response to the SDGs, it was developed around
two main objectives: i) human well-being and 1ii) ecological integrity (Mansourian et
al., 2021; FAO, 2015). Over time, the concept of FLR has evolved and currently the newly
launched United Nations Decade on Ecosystem Restoration has placed significant im-
portance and high expectations on its links with the SDGs (see the first principle in Box 1),
insisting on increasing the scale of action.

¥ See https://sdgs.un.org/goals
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The implementation of FLR activities throughout the restoration process has tremendous
potential to support the achievement of numerous SDGs (Figure 6.6). Restoration goes
beyond just tree planting: restored landscapes are biodiverse, carbon rich and climate
resilient. They contribute to and are intrinsically linked to numerous SDGs, targeting a
wide range of forest- and land-related goals and targets. Forest and landscape restoration
directly addresses SDG 15 (Life on Land),?° with SDG 15.3 aiming to achieve LDN through
restoration of degraded land and soil and combating desertification. The restoration of
aquatic biomes such as mangroves also supports work towards SDG 14 (Life before Water)
(conserve and sustainably use the oceans, seas and marine resources for sustainable de-
velopment), with SDG 14 .2 taking action to restore marine and coastal ecosystems.

Forest and landscape restoration also directly and indirectly supports multiple SDGs
by indirectly providing diverse cobenefits and cross-cutting opportunities, which, to-
gether work towards improved capacity for resilience to climate change. Deforestation
and degradation of land is often due to a lack of alternative options for those heavily
dependent on natural resources as the basis for their livelihoods and well-being (IPR,
2019. In addition, those most affected by land degradation are those most vulnerable,

Box 1

The first of the ten principles for ecosystem
restoration to guide the United Nations Decade on
Ecosystem Restoration

Restoration projects, programmes and initiatives at all spatial scales, from individual sites
to large landscapes and seascapes, play an essential role in achieving ambitious global tar-
gets for sustaining life on Earth. Successful ecosystem restoration aims to contribute to the
achievement of the 2030 Agenda for Sustainable Development and its 17 SDGs, which seek
to end poverty, conserve biodiversity, combat climate change and improve livelihoods for

everyone, everywhere.

The SDGs are unlikely to be met unless ecosystem degradation is stopped, and ecosystem
restoration is undertaken at cumulative scales of hundreds of millions of hectares globally.
Effective restoration simultaneously supports achievement of the biodiversity, climate and
LDN goals of the Rio Conventions — CBD, UNCCD and UNFCCC - and allied global initia-
tives. Preventing, halting and reversing ecosystem degradation, as a contribution to global
targets, is a shared responsibility among all public and private sectors and stakeholders at
local, national and international levels.

Source:FAQ, InternationalUnionforConservationof Nature (IUCN) CommissiononEcosystem
Management (CEM) & SER (Society for Ecological Restoration). 2021. Principles for ecosystem

restoration to guide the United Nations Decade 2021-2030. www.decadeonrestoration.org/
publications/principles-ecosystem-restoration-guide-united-nations-decade-2021-2030

20 See https://sdgs.un.org/goals/goall5
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Figure 6.
The contribution of FLR to multiple Sustainable Development Goals
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continuing the vicious cycle of overexploitation and unsustainable use of natural re-
sources. To support the reduction and eradication of poverty (SDG 1, No Poverty), land
resources must be managed sustainably (IRP, 2019).

Restored soil fertility, through FLR activities such as, agroforestry, stabilizing water cy-
cles and sustainable soil management practices, brings improved food security and
nutrition outcomes (SDG 2, Zero Hunger). These practices can also support water se-
curity and water sanitation and hygiene (WASH) objectives under SDG 6, Clean Water
and Sanitation (in particular, SDG 6.6 on protecting and restoring water-related eco-
systems). These improved ecosystem services indirectly ensure healthy lives and pro-
mote well-being for all at all ages (SDG 2, Zero Hunger) for local populations, and forests
also continue to be a unique source of natural elements used in medicinal products
beneficial for human health.

Forest and landscape restoration aims to engage Indigenous Peoples throughout the
restoration process. Their mobilization, in particular, through the development of
sustainable and livelihood opportunities directly reinforces SDG 8 (Decent Work and
Economic Growth) as well as SDG 1 (No Poverty). Through gender-responsive ap-
proaches, FLR also considers gender equality and works to empower women in project
development and implementation (SDG 5, Gender Equality). Restoration activities re-
lated to the sustainable supply of forest-based products for energy contribute to SDG 7
(Affordable and Clean Energy).
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By storing significant quantities of carbon, therefore mitigating climate change, and
enabling more resilient communities and environments through improved ecological
Integrity and function, FLR also indirectly supports outcomes under SDG 13 on Climate
Action. Restored landscapes protect communities and environments against the im-
pacts of climate-related hazards and natural disasters. By working at landscape leve],
FLR-regenerated habitats aim to have long time horizons in their implementation.
This allows for an adaptive approach to activities on the ground which can be key to
improve resilience.

FAO's FLR approach is consistent with, and supportive of the balanced cross-sectoral
integration that is an inherent part of the SDGs. This multidimensional nature of FLR
projects is reliant on active stakeholder engagement to meet a diverse set of interests,
capacities, objectives and needs. This can be supportive of outcomes under SDG 17 on
Partnerships for the Goals. The development of projects and activities requires an un-
derstanding of local contexts and the trade-offs that may occur throughout the resto-
ration process. The discussions and negotiations as part of FLR implementation en-
courages the creation of partnerships at national, regional and global levels.

The FAO FLRM team and the World Resources Institute (WRI) have developed a meth-
odological tool that allows for better monitoring of FLR and, as a result, its impacts on
SDGs (FAO and WRI, 2019). The Restoration Indicator Menu (Figure 7.7) aims to identify
priorities and indicators for monitoring FLR. It can also illustrate linkages to SDGs, Aichi
and LDN targets. The adoption of this methodology has illustrated that FAO FLR activities
support the following SDGs in particular: SDG 1.2 poverty reduction, SDG 2.4 hunger re-
duction, SDG 7.3 clean and affordable energy, SDG 6.4 clean water, SDG 8.4 decent work
and SDG 15, Life on Land protected (with a particular focus on SDG 15.3 on combating
desertification, restoring degraded land and soil, including land affected by desertifica-
tion, drought and floods, and striving to achieve a land degradation-neutral world).

While FLR objectives are typically guided by stakeholders rather than linkages to SDGs,
the Restoration Indicator Menu illustrates the diversity of outcomes from the imple-
mentation of restoration activities to support multiple development targets and goals.
The process of land restoration and rehabilitation at the landscape level enables the
integration of multiple sectors, plans and programmes, and engagement of diverse
stakeholders at local, national and regional levels. This comprehensive landscape ap-
proach not only supports the wider delivery of SDGs through the FLR process but also
can maximize the impact of restoration to support climate change mitigation and ad-
aptation agendas across these targets.

Efforts by the United Nations Decade on Ecosystem Restoration also include “Finance
restoration on the ground” as one of the ten actions. The United Nations Decade aims
to provide knowledge on how to finance ecosystem restoration and build capaci-
ty of stakeholders to raise finance. Recognizing that adaptation requires ecosystem
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Figure 7.
A Restoration Indicator Menu developed from the United Nations conventions’
entry points

GOAL-THEME SUB-THEME INDICATOR EXAMPLE METRICS SDGséAichiéLDN

&

Use of knowledge, innovations, & practices Number of speakers of Indigenous Peoples' languages

CULTURE Perception of restoration % engaging in restoration actvities

Secure tenure rights to land Proportion with perceived land tenure security

Income of small-scale food producers Average income, by sex and status

COMMUNITY Fair and equitable sharing of benefits # of legislative, admin & policy frameworks

Improvements in nutrition Prevalence of undernourishment

Land productivity

FOOD &
PRODUCTS

Access to markets
Access to financial services

Mitigation Biomass and carbon sequestration Aboveground biomass stock per hectare

CLIMATE Adaptation Impact of shocks and stresses % of people experiencing food shortage

RESIE Capacity to deal with shocks & stresses Existence of local risk reduction strategies

Carbon stocks Soil organic carbon

Soil compaction and permeability Infiltration and percolation rate

Management Use of soil conservation practices % of farmers using practices

Sediment in water Sediment level in reservoir

Level of water stress Proportion of freshwater withdrawal

Management Integrated water resources management Degree of water management

Access to electricity Proportion with access to electricity

ENERGY Extent of energy needs being met Energy burden (expenditure)

Management Sustainable sourcing of energy % of households with access to sustainable energy ’

Red List Index Change in Red List Index

BIODIVERSITY Connection between habitats Mean nearest distance between habitat patches

T R T E

——

Protection Significant sites for biodiversity Proportion covered by protected areas

Source: Authors.

Source: FAO & WRI (World Resources Institute). 2019. The road to restoration: A guide to
identifying priorities and indicators for monitoring forest and landscape restoration. Rome
and Washington, DC. www.fao.org/3/ca6927en/CA6927EN.pdf

protection, restoration and management,* FAO has helped leverage funds through the
main financial instruments of the international environmental conventions (UNFCCC,
CBD, UNCCD). Some innovative initiatives, common incentives and diverse financial
strategies are emerging. A shared trend is the recognition that the impact of climate
change is exacerbated by the level of deforestation, forest cover and land degrada-
tion, while climate-related disturbances (floods, rising temperatures, limited rainfall,
storms and heavy winds, fire, pest outbreaks) can contribute to increased forest loss
and land degradation.

In this context, FLR interventions are conceived to increase the resilience of both for-
ests, agroecosystems and the communities living in these forests and depending on
them. Some projects address the environmental priorities by targeting forest cover,

2l Protection includes actions to maintain the integrity of natural ecosystems and the servi-
ces they provide. Management refers to the sustainable use and conservation of resources.
Restoration relates to “a planned process that aims to regain ecological integrity and enhan-
ce human well-being in deforested or degraded [forested] landscapes” (GPFLR, 2022).
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biodiversity conservation or ecosystem restoration. Others focus on the economic
priorities by addressing NTFP production or the creation of employment opportu-

nities with the ultimate aim of improving the livelihoods and adaptive capacities of
rural communities.






3. The role of forest
and landscape
restoration in climate
change mitigation

Mitigation focuses on the causes of climate change, the emission of GHGs and their
accumulation in the atmosphere (Stanturf et al., 2015). Interventions aimed at climate
change mitigation work to reduce emission sources or to enhance GHG sinks, or both
(IPCC, 2019). A diverse set of climate change mitigation measures exist that consider
CO,, CH, and N,O emissions and uptake, targeting the use of diverse ecosystems and
land uses. Different mitigation measures vary considerably in their potential to reduce
emissions or enhance carbon sinks, as well as their impacts (positive or negative) on
the capacity of communities for adaptation, their scalability and cost-effectiveness
(Portner et al., 2021).

The sequestration of carbon into sinks can be conducted either by increasing forest or
vegetation area or increasing the amount of carbon stocks per unit area. It is estimat-
ed that the protection, improved management and restoration of forests, peatlands,
coastal wetlands, savannahs and grasslands has the potential to reduce emissions and/
or sequester 7.3 mean (3.9-13.1 range) GtCO,eq per year (IPCC, 2022Db).

There is significant potential for FLR to enable substantial carbon storage and act as
a climate change mitigation mechanism through activities such as reforestation and
landscape restoration which aim to increase the productivity, diversity and function-
ality of degraded forests and ecosystems (IUCN, 2019). Currently if targets set out by
the Bonn Challenge alone are achieved, benefits from restoration such as watershed
protection, improved crop yields and forest products will generate approximately
USD 179 billion per year (Stanturf etal., 2015. This could also sequester up to 1.7 GtCO,eq
per year, and an estimated total of 5.95 GtCO,eq sequestered if the restoration goal of
350 million ha is met by 2030. This has the potential to reduce the current emissions
gap by 11-17 percent (Ritvi et al., 2015; IUCN, 2019). However, currently, only 43 coun-
tries have included clear targets for mitigation through restoration (WRI, 2018).
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There are clear opportunities for FLR to support climate change mitigation measures.
Forest and landscape restoration activities such as reforestation, afforestation and the
integration of trees into other land uses (e.g. agroforestry), can be relatively cost-effec-
tive mitigation options, especially when adapted to local socioecological contexts and
considering local and distant trade-offs (Portner et al., 2021). To be sustainable, these
approaches must link to ecological safeqguards and value chains to enable commer-
cial opportunities. For example, the commercial potential of ecotourism and NTFPs
was identified by The Restoration Initiative in Isiolo, Kaikipia, Marsabit and Samburu
counties in Kenya.?? The Kenya Forestry Research Institute and the Gums and Resins
Association of Kenya and other key partners carried out a value chain analysis of NTFPs
(gum arabic, gum resins, agave sisalina, aloe, opuntia and bee keeping) to understand
the challenges and opportunities of each value chain.

Measures that support and prioritize avoided deforestation, such as REDD+, in devel-
oping countries, can also have significant impact on the reduction of carbon emissions
and removals from the AFOLU sector. REDD+ seeks to provide financial incentives
to support the conservation and sustainable of forests, and to enhance forest carbon
stocks. The Warsaw Framework for REDD+2* was adopted at UNFCCC COP19 and is
also recognized in Article 5 of the Paris Agreement. The UN-REDD Programme?* sup-
ports countries in the design and implementation of REDD+ projects on the ground.
The FLR approach also provides an effective basis for supporting the implementation
of REDD+ activities, in particular with the active engagement of all stakeholders, in-
cluding Indigenous Peoples, and supportive governance and enforcement initiatives.

The mitigation potential of restoration in relation to their forest-based pathways can
vary considerably according to the magnitude and immediacy of mitigation as well as
their cost-effectiveness and cobenefits (Cook-Patton et al., 2021). For example, natural
regeneration of forests is often preferred over plantations due to the risk of monocrop-
ping, use of non-native species or low survival rates of saplings, which can reduce
mitigation effects, together with the potential of land grabbing to plant trees (Yang and
He, 2021). Technical constraints, the availability of ecosystems to restore, the cost of
restoration and the political landscape (e.g. local and national champions, and policies
that incentivize or hinder restoration (FAO, 2021b)) can further impact FLR's mitiga-
tion potential (Cook-Patton et al,, 2021). These elements may impact how restoration
activities are prioritized and, as a result, the additionality of their mitigation impacts.
When implementing FLR with mitigation objectives, avoiding perverse incentives and
ensuring equitable and fairly distributed benefits to Indigenous People and local com -
munities should be considered to maximize mitigation while also avoiding further
degradation. In addition, consideration should be taken as to the restoration approach.

22 See www.fao.org/in-action/forest-landscape-restoration-mechanism/resources/detail/
en/c/1258403/

23 See https://unfccc.int/topics/land-use/resources/warsaw -framework -for-redd-plus

24 See www.un-redd.org/
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The FLR process can also support bioenergy, in particular the wood energy sector and
its potential to contribute to mitigation opportunities (GBEP, 2020). Unregulated de-
mand and markets for wood energy resulting in unsustainable wood use is one of the
main drivers of the degradation of forests and forested landscapes. Sustainability in the
sector is therefore a major concern, and understanding the opportunities for sustain-

able wood energy production and use to contribute positively to FLR is key. There are
many ways to improve the sustainability of the wood energy sector in order to ensure
that it positively contributes to FLR, as well as other environmental, social and eco-
nomic objectives, including climate change mitigation. Improving the sustainability
of wood energy value chains can reduce pressures on natural forests through better
management practices and improved technologies. The sustainability of wood energy
can be improved across the value chain, from biomass production and transformation
to the production and use of bicenergy and its by-products.

The FLR approach contributes significantly to sustainable wood energy, from biomass
production to transformation of sustainable wood energy value chains. Sustainable
forest management is important in the production of biomass on the wood supply
side. This includes FLR approaches, such as the establishment of community forests,
conservation of protected areas, plantations, assisted natural regeneration (ANR) and
the use of currently degraded lands. During the transformation of biomass, improved
feedstocks (such as wood pellets, chips or briquettes) can increase the efficiency of the
value chain, thus reducing pressures on forests. The sustainability of the wood energy
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value chain can also be enhanced with improved bioenergy technologies. For tradi-
tional bioenergy, this includes both the methods of charcoal production and the use of
fuelwood in homes with improved cookstoves. The latter concerns the demand side of
wood energy. Clean cookstoves can contribute to climate change mitigation, but also
to climate change adaptation, through reducing the time to collect fuelwood - time
that can be used for instance for income generating activities — and the development
of a local value chain related to the manufacturing of clean cookstoves can be a possi-
ble source of income diversification. Finally, the use of by-products can also enhance
the sustainability of the system. For example, the biochar produced as a by-product of
the gasification process can be used as a soil amendment to boost soil fertility, increase
agricultural yields and therefore improve livelihoods.

3.1. Carbon already stored as a result of forest
and landscape restoration interventions

The mitigation role of FLR has already been explored (Rizvi et al,, 2015). The figures,
however, require updating and further methodologies need to be developed. Carbon
sequestration from FLR may vary between different accounting methodologies, with
different levels of uncertainty. Calculations with the new Ex-Ante Carbon Balance
Tool (EX-ACT)* method (FAO, 2019) and other methods, compared with previous es-
timates, are examples, together with the use of maps categorizing results by geog-
raphy (mountains, coasts, drylands, plains and tropical forests). Consideration of se-
questration depending on factors such as the initial state of degradation, the reasons
for degradation, the health of the forest or land, climatic conditions, and the type and
mode of investments (mechanized, manual, passive or active) will also be important to
clarify. Addressing these uncertainties will be important in illustrating the role of FLR
In mitigation.

Carbon already stored in ecosystems must be protected and their stocks enhanced if
the climate change target under the Paris Agreement of maintaining global warming
to a 1.5 °C temperature rise is to be met. Carbon-rich biomes such as primary forests,
peatlands and mangroves, which store irrecoverable carbon — that is, carbon that, if
lost, cannot be recovered by 2050 when net zero emissions need to be met — have
a high mitigation potential from protection, emphasizing the importance of keeping
this carbon within biomass above and below ground (Noon et al., 2021). Ecosystems
such as peatlands, mangroves, old-growth forests and marshes that are at risk of deg-
radation and deforestation contain at least 260 Gt of irrecoverable carbon. Peatlands,
for example, cover only 3 percent of land surface, but they store as much as 30 per-
cent of all organic carbon locked in soil. For example, the soil organic carbon stocks
in the Central Congo Basin peatlands of the Democratic Republic of the Congo and of
the Congo are estimated to cover 145 500 km? (approximately 4 percent of the entire

% See www.fao.org/in-action/epic/ex-act-tool/suite-of-tools/ex-act/en/
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Congo Basin), storing approximately 30 billion t CO, (Cannon, 2021). Protection and
restoration of peatlands (through rewetting and paludiculture) is particularly important
considering their carbon stocks accumulate slowly and their loss cannot be easily re-
versed over the timescales needed (Goldstein et al., 2020; IPCC, 2022b).

Significant areas of peatlands remain intact, covering an estimated 4.5 million km? and
storing more than 600 Gt of carbon, according to IUCN (2021c). They store approxi-
mately 21 percent of the total soil organic carbon globally (IPCC, 2022b). This equates
to more than twice the carbon stored in the global forest biomass on 33 percent of the
land (Joosten and Couwenberg, 2009; Temmink et al., 2022). This is the equivalent of
0.37 Gt CO, sequestered annually. Drainage, clearing and subsequent wildfires of peat-
lands for agriculture, mining, plantations and other extractive industries produce sig-
nificant emissions into the atmosphere, contributing approximately 5 percent of global
GHGs (Joosten, 2015). They also emit carbon into waterways as dissolved organic car-
bon and particulate organic carbon. This reduces water quality in aquatic ecosystems
and, over time, changes vegetation cover and causes biodiversity loss (FAO, 2014).

About 15 percent of the world's peatlands have been drained. This area covers less than
0.4 percent of the global land surface but has substantial impacts on GHGs. Emissions
from drained and burmed peatlands equal 10 percent of all annual fossil fuel emis-
sions from the land-use sector, or 5 percent of all global, anthropogenic GHGs due to
degradation and burning (Joosten, 2015). This contributes approximately 1.5 Gt CO,
per year. These emissions levels place peatlands as the third largest emitting sector
after cropping and livestock rearing, and net forest conversion. The loss of this car-
bon stored in peatlands has been described by scientists as a “carbon bomb” (Booth,
2021). Where peatland drainage and degradation has occurred, the restoration poten-
tial of these ecosystems through rewetting can be a high-impact and cost-effective
mitigation measure, with other ecosystem services (such as hydrological regulation
and biodiversity conservation) and socioeconomic cobenefits (Leifeld and Menichetti,
2018). They are also one of the key focus ecosystems of the United Nations Decade on
Ecosystem Restoration 2021-2030.2¢

To estimate GHG emissions, monitor degradation, flooding, fires and fire risk, or res-
toration, and establish sustainable management, the mapping of peatlands is, howev-
er, essential (FAO, 2020b). FAO, a founding member of the Global Peatlands Initiative
(GPI),?” assists countries with peatland mapping, monitoring and improved manage-
ment. The GPI also aims to support sustainable livelihoods and improve environmen-
tal services from peatlands and reduce negative impacts on peatland restoration and
conservation. FAO provides support to map and monitor peatlands through its pub-
lication, Peatland mapping and monitoring (2020a), and the open-source peatland
monitoring module on the System for Earth Observation Data Access, Processing and

% See www.decadeonrestoration.org/types-ecosystem-restoration/peatlands
27 See www.globalpeatlands.org/
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Analysis for Land Monitoring (SEPAL) platform?® (see Box 2). At country level, it has also
helped support the development of the Indonesian Peatland Restoration Information
Monitoring System? to present data on the condition and restoration status of peat-
lands across seven priority provinces in Indonesia, and Peat-GHG tool, an excel-based
tool to provide ex-ante estimates on anthropogenic GHG emissions resulting from
peatland management.

2 See https://sepal.io/
2% See https://en.prims.brg.go.id/
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3.2. Potential for carbon storage and biodiversi-
ty enrichment to support ecological resilience
through new forest and landscape restoration
projects under the Bonn and other pledges

Many international restoration and climate action commitments aim to achieve differ-
ent objectives "measured” by specific global environmental indicators at specific mile-
stones. These include indicators such as carbon neutrality, net zero emissions, area of
forest carbon preserved, key biodiversity areas, land restoration and zero deforestation
commodities. The integrity and credibility of country commitments specific to car-
bon neutrality must be carefully evaluated: Are they ambitious enough? Do they rely
too much on hypothetical negative emissions? Do they have positive or negative im-
pacts on SDGs? Until recently, the assessment and tracking of the implementation of
these commitments made by parties and all stakeholders remained largely unknown.
The lack of simple methodologies, available data, and activity and baseline informa-
tion, among other parameters, made it difficult to support countries to implement and
monitor their commitments, and, most importantly, plan their policy and actions to-
wards the goals of the conventions.

Supporting tools

Numerous GHG accounting tools have been developed (Colomb et al., 2013; Toudert
etal, 2018), but they currently do not support countries and stakeholders in the global
commitments made under conventions or climate and restoration pledges. Nor do
they allow for the annual tracking and reporting at specific milestones needed to sup-
port the road map for a sustainable planet.

FAQO has co-developed and is using several methodologies and tools to measure mit-
igation progress and help improve operational opportunities. These include the EX-
ACT, B-INTACT, ABC-Map and NEXT.

The EX-ACT®*’ is a land-based accounting system, based on the IPCC methodology for
GHG emissions inventories. It assesses the impact of a set of activities from all sectors
of AFOLU at project level and estimates its impact on the carbon balance and biodiver-
sity over 20 years. This provides a cumulated carbon balance over 20 years (i.e. emis-
sions or sinks of carbon) and the project's annual GHG emissions average per unit of
land, expressed in tCO,eq per ha. This can be disaggregated per activity or a total of all
the activities in each scenario (initial, without project and with project). The climate
mitigation impact of AFOLU investments, projects, programmes and policies, such as
restoration, at all stages of their lifetime at any level (local, regional and national) can
then be identified, which can support and enable access to international financing

%0 See www.fao.org/in-action/epic/ex-act-tool/suite-of-tools/ex-act/en/
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institutions funds. EX-ACT can also strengthen national stakeholders' capacity to es-
timate and monitor project goals in terms of emissions reduction. It can also support
policymakers to integrate mitigation objectives into national strategies and interna-
tional commitments.

The original scope of EX-ACT was to provide ex-ante estimates of GHG fluxes. This
objective has now developed to provide a higher level of flexibility and sophistication
to enable the tool's suitability for ex-ante, during and ex-post appraisals. The latest
version of the EX-ACT tool (9.3) includes an annual indication of the carbon balance,
providing an indication of the GHG fluxes at any given year of analysis (in addition to
the previously available annual average values). The tool is now also suited for analysis
over any period, although 20 years is recommended as a standard projection for proj-
ect assessments.

The Biodiversity Integrated Assessment and Computation Tool (B-INTACT)®* is a land-
based accounting system that uses a quantitative and qualitative approach to assess
the impact of project-level activities in the AFOLU sector on biodiversity, which are
often not accounted for in conventional carbon pricing. The quantitative approach
assesses direct anthropogenic impacts on biodiversity from land-use changes, habitat
fragmentation, and infrastructure and human encroachment, expressed in the mean
species abundance (MSA) metric. The MSA metric is translated into policy indicators,
providing key information such as area (ha) of biodiversity loss or the monetary value
of ecosystem services. The qualitative assessment guides the contextualization of the
area, accounting for protected areas, key biodiversity areas and share of threatened
species. It also assesses the project’s intended impacts on the landscape and agrobio-
diversity, including its effects on invasive species.

Both EX-ACT and B-INTACT provide decision-makers with policy indicators to es-
timate and monitor the carbon and biodiversity impact of investments, projects (or
potential projects) and policies, for AFOLU, using globally recognized environmen-
tal assessment methodologies and reliable datasets. This information and the analysis
can also support countries in accessing funds from international financial institutions
(IFIs) to finance project implementation.

More recently, FAO have collaborated to develop two further environmental tools re-
lated to climate change mitigation, adaptation, and biodiversity and ecosystem res-
toration: the Adaptation, Biodiversity and Carbon Mapping tool ABC-Map, and the
Nationally Determined Contribution Expert Tool NEXT.

ABC-Map allows governments, international funds, agricultural banks and other stake-
holders to holistically assess the environmental impact of national policies and plans
(e.g. NDCs and NAPs) and investments in the AFOLU sector. ABC-Map aligns with
the objectives of the three Rio Conventions, UNFCCC, CBD and the UNCCD. The tool

1 See www .fao.org/in-action/epic/ex-act-tool/suite-of-tools/b-intact/en/
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covers three main sections, each of which offers the user a range of indicators for both
the baseline and project situation. The three topics are:

1. Adaptation (e.g. aridity index, temperature anomalies and erosion risk).

2. Biodiversity (e.g. MSA, land-use evolution in protected and key biodiversity
areas, and natural capital), and carbon (e.g. evolution of the carbon stock, car-
bon balance and social value of carbon).

3. Carbon (e.g. evolution of the carbon stock, carbon balance and social value
of carbon).

NEXT is a land-based accounting standard for national and subnational GHG reduc-
tion goals. It measures annual carbon stock changes per unit of land (in ha), CH, and
N,O emissions, expressed in tCO eq per year. NEXT provides the annual and cumulat-
ed estimation of the potential changes in GHG emissions from a set of climate actions
over a 30-year reading grid. It aligns with the Enhanced Transparency Framework
(UNFCCC, 2022) of the Paris Agreement ambition mechanisms providing a 30-year
reading grid, to report and track at multiple points in time the climate mitigation com-
mitments of parties and other stakeholders:

» Dbefore the implementation of a climate action to evaluate its potential chang-
es on GHG emissions reductions;

» during the implementation of a climate action to assess and report progress
towards the mitigation goal, and evaluate additional GHG emissions reduc-
tions to achieve the mitigation commitments; and

» at the end of the climate action period to assess its achievement in term of
GHG emissions reductions.

These tools can support restoration intervention activities to assess their mitigation
potential at project and national or subnational levels. At national level, they can be
integrated into or used to support NDCs and illustrate how FLR implementation can
contribute to national-level climate change mitigation objectives, in particular, for the
development and implementation of country-led projects combating land and for-
est degradation. They can also be used in combination with other tools that assess
the GHG emissions impacts of sector-specific projects, such as the Global Livestock
Environmental Assessment Model (GLEAM-i),*> which assesses the GHG emissions
using IPCC Tier 2 methods for intervention scenarios in animal husbandry, feed and
manure management. Where livestock is an important contributor to deforestation,
and forest and land degradation, GLEAM-i can be used in combination with EX-ACT
to analyse the potential impacts of FLR on the carbon balance.

%2 See https://gleami.apps.fac.org/
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3.3. Conditions for avoiding risks of reversals in
forest and landscape restoration interventions

Forest and landscape restoration interventions are delicate (Mansourian et al., 2021).
First, they are designed with activities for long-term outcomes, with 20, 30 or 50 years
often required to manage good restoration with real climate benefits. Second, FLR is
also usually a response to huge pressures and degradations that cannot be overcome
simply; the cause of degradation must be addressed. Finally, FLR often intervenes in
complicated socioeconomic situations (Mansourian et al,, 2021), with considerable
conflicting interests. Forest and landscape restoration therefore requires stabilization
efforts to avoid either a slowing down or even the reversing of climate benefits.

To support and guide the realization and long-term implementation of FLR pro-
grammes, the United Nations Decade on Ecosystem Restoration Task Force on Best
Practices has launched a checklist of ten principles that should guide the realization of
FLR programmes (see Box 3).
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These principles can support decision-makers and donors, as well as provide prac-
tical advice for practitioners (FAO, IUCN CEM and SER, 2021; Stanturf et al, 2020).
Mansourian et al. (2021) have tentatively classified the conditions of success or failure
for preventing the reversing of FLR in two categories: human-induced (directly or in-
directly) or natural factors not directly attributable to society (depending for instance
on existing and future climatic conditions).

Human-induced factors

Changes in local policies, such as new decisions on land-use planning, may be taken
after the start of an FLR initiative. Conversion to other land use, for either fuelwood
collection or new agricultural or mining development can occur as a result (Hohl et al.,
2020). Consequently, political engagement in FLR at local, regional and national level
is key (WRI, 2018). Policy changes can also translate in the loss of confidence of donors,
especially from the private sector, which may lead to the termination of funding, with
severe consequences. To avoid such risks, investments should be made with a clear
understanding of the local socioeconomic and political context, identifying who will
benefit and who could lose. Participatory decision-making is therefore an overarching
condition of success.

Security and governance issues such as terrorism, violent conflicts or corruption can
also impact FLR outcomes, significantly or completely disrupting local governance
and power structures. Where control is lost in forested areas, restoration efforts can be
erased, and corruption can continue to drive illegal extraction, further degrading for-
ests (Mansourian et al.,, 2021).

Human error may also slow or limit FLR outcomes. For example, the use of poor quality
or inappropriate seed or species not adapted to the restoration site, planting the wrong
species, continued uncontrolled grazing or anthropogenic fires (sometimes driven by
traditional agriculture slash-and-burn methods), poor plantation management or in-
sufficient irrigation may all contribute to poor restoration results (Hohl et al., 2020).

Natural (including climate) induced factors

The most detrimental reversing effects of FLR are uncontrolled fires, burning biomass-
es and a return to cycles of degradation. Other natural events that may reverse the
efforts of restoration include natural fires, landslides, volcanic eruptions, earthquakes
and tsunamis. The increased occurrence of climate-induced extreme weather events
(e.g. severe drought and cyclones) or disturbances such as pest outbreaks are increas-
ingly responsible for the high risk of FLR failure.

Restoration efforts should not lead to land degradation elsewhere (IUCN, 2021a).
Ultimately, successful FLR requires addressing the drivers underlying deforestation and
degradation (Stanturf et al., 2020). Environmental vulnerability, as well as past trends
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and projections of biophysical and climatic conditions must therefore be clearly iden-
tified. In particular, the impacts of anticipated climate change on temperature, water
availability and yield potential, together with human pressures must be considered in
the implementation of FLR to ensure long-term sustainability of restoration efforts.
Tools such as FAO's Modelling System for Agricultural Impacts of Climate Change
(MOSAICC)** have been developed to analyse the potential impact of climate change
at national level and help policy and decision-makers develop adaptation strategies,
programmes, projects and investments.

To gauge the level of commitment required to guarantee long-term political engage-
ment, efforts to understand recent climate change national strategies (including NDCs),
and other institutional settings and policies should also be made. For example, the re-
cent COP26 highlighted the parties’ renewed interest in restoration solutions as seen
in the Glasgow Leaders' Declaration on Forests and Land Use, with a commitment
to conserve forests and other terrestrial ecosystems and accelerate their restoration.
Civil soclety partners have also shown increased interest for nature-based solutions
such as FLR in the context of the United Nations Decade on Ecosystem Restoration, as
demonstrated during the 2021 ITUCN World Conservation Congress, Marseille, France
(IUCN, 2021b). Consistent demonstration of climate change mitigation and adaptation
benefits, together with other key returns, such as biodiversity, food security and live-
lihoods can build on this momentum. The establishment of monitoring systems to
illustrate these benefits and cobenefits can inform donors, building their confidence
in FLR outcomes, and support the development of new restoration project proposals.

3 See www .fao.org/in-action/mosaicc/en/
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4. The role of forest
and landscape
restoration in climate
adaptation and

resilience

The IPCC (2007) defines adaptation “as the adjustment in natural or human systems in
response to actual or expected climatic stimuli or their effects, which moderates harm
or exploits beneficial opportunities”. In the context of FLR, adaptation means:

Changing management practices to decrease the vulnerability of for-
ests to climate change as well as implementing activities to reduce the
vulnerability of the forest-dependent populations, and adopting cli-
mate-resilient restoration and management approaches, for example
restoration with species appropriate to the evolving changes in climate
(Rizvi et al., 2015).

An adaptation benefit is, therefore, a "quantified and/or equivalently defined output
or outcome of an adaptation activity'(African Development Bank, 2020). Adaptation
benefits in FLR are therefore those outputs or outcomes of the changed management
practices that decrease the vulnerability of forests and forest-dependent populations
to climate change.

[t is widely known that forests provide important environmental services at the local
(within a catchment or watershed), national and global levels. These include soil con-
servation, regulation of the water cycle and hydrological regimes of streams and rivers,
aquifer recharge, which provides a stable water supply for drinking, irrigation and hy-
dropower generation. It also reduces peaks during intense rain event and flood protec-
tion, stabilizes slopes and riverbanks, and supports localized climate regulation. Many
of these ecosystem services are crucial to support agricultural production to adapt to
extreme climate events.

FAO promotes an ecosystem-based approach to adaptation through a broad range
of silvicultural techniques for forest planting, regeneration and harvest for enhanced
ecosystem services and livelihoods. A common response to unsustainable shifting
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cultivation is the demonstration and promotion of agroforestry systems. These act as
buffer zones for the forests and regulate the microclimate, therefore reducing the vul-
nerability to extreme climatic events.

Restoration of degraded forest land through ANR for increased adaptive capacity is
intended to climate-proof the area under reforestation to counteract risks associat-
ed with climate variability and change. Silvicultural techniques used include planting,
maintenance and protection of climate hardened tree seedlings, improved wooded
fallows, especially relatively long-duration (circa 10 years) wooded fallows that have
been proven to be more effective for restoring soil fertility, while also increasing the
production of forest products from the fallows. The use of native plant species based
on the agroecological characteristics of each site is crucial. Forest and landscape res-
toration practices also include interventions (e.g. pruning and thinning) that focus on
reducing the risk from forest fires and pest outbreaks (given that these risks are expect-
ed to increase with climate change).

The scales of interventions have also changed. Restoration is often implement-
ed beyond administrative borders, focusing on ecological corridors and watersheds.
Ecological corridors, connecting core zones such as the neighbouring natural reserves
and remaining patches of forests, help maintain and recover cohesion in the frag-
mented forest ecosystems. It is estimated that, through the reforestation and the con-
nection of fragmented habitats, the viability of animal and plant species is improved,
which contributes to building more resilient forest ecosystems.

Agroforestry systems are also important to diversify local production systems and
reduce dependence on single crops, which will reduce the risk of climate-induced
economic losses. For example, the diversification of income sources through NTFP
exploitation by vulnerable communities is a frequent response to reduce the risks of
climate change.

The FLR process aims to regain ecological integrity and enhance human well-being in
deforested or degraded forest landscapes, restoring forest ecosystems as part of larger
landscape management changes, rather than through isolated restoration projects. It
has the potential to provide equally large adaptation and mitigation benefits. Although
previously, forests were mainly considered for mitigation purposes and rather ignored
for adaptation, progress is being made in highlighting adaptation benefits for commu -
nities and ecosystems (Rizvi et al., 2015). Forest and landscape restoration can result
Iin adaptation measures and support for NAPAs and NAPs. As of 2020, several NAPs
incorporated restoration activities, for example, restoration of mangroves in Djibouti
contributing to controlled erosion, the restocking of fisheries and adaptation of coastal
zones (Maybeck et al., 2020). Further communication to illustrate these links is needed
for policymakers and investors to be convinced of this. Women and youth also need
to be engaged and included throughout the restoration process to enable a gender-re-
sponsive approach that ensures the adaptation and resilience of different land users.
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Gender-responsive restoration

Climate change has inequal impacts across genders and marginal groups. Restoration
strategies and solutions need to reflect the differentiated roles and responsibilities of
these groups, in particular the recognition of land ownership. While women typically
carry out a majority of agricultural and household work in many parts of the world, they
lack the same access to financial and other resources and the ability to acquire land, and
power in decision-making as men, and are more likely to live in poverty since this lack
of inclusion increases their exposure.

The empowerment of women and gender equality in different cultural settings has sig-
nificant implications for restoration, and vice versa. Restoration efforts may be under-
mined if these groups are excluded from the restoration process. Vulnerability to climate
change also disproportionately affects women. Economic migration from unproduc-
tive and degraded landscapes often leaves women with greater economic burdens in
rural areas. Climate-related risks, particularly in urban areas, such as extreme weather
events, water shortages and heat waves can also deepen inequalities and increase the
risk of gender-based violence. These factors have been intensified by the impact of the
COVID-19 pandemic, undermining development gains.

The implementation of restoration itself can also provide a crucial opportunity for
women's economic empowerment and, consequently resilience to climate shocks.
Gender-responsive FLR should therefore be integrated throughout the restoration pro-
cess to ensure more equitable outcomes for both restoration and climate resilience.
This can leverage synergies between restoration commitments, climate change mit-
igation and adaptation agendas (especially linked through NDCs), and SDGs (Djoudi
and Brockhaus, 2011, IUCN, 2017). Gender mainstreaming is a cross-cutting theme of
Scaling-up Climate Ambition on Land Use and Agriculture through NDCs and NAPs
(SCALA) programme co-led by FAO and the United Nations Development Programme
(UNDP) with funding from the International Climate Initiative (IKI).

4.1. Flagship forest and landscape restoration
projects: how to bring real adaptation benefits

From the project management perspective, achieving adaptation benefits from FLR
projects is the result of the successful design, implementation, monitoring and impact
evaluation of adaptation activities.

In recent years, significant progress has been made in developing methodologies to
ensure that adaptation actions are designed to address context-specific climate risks.
For example, in 2019, driven by the update of its Environmental and Social Safeguard
policy, the GEF introduced standard requirements for climate-risk screening and cli-
mate-risk management, which need to be followed by its partner agencies(STAP, 2019).
At a minimum, each agency should use a risk-screening process that includes four
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steps (hazard identification, assessment of vulnerability and exposure, risk classifica-
tion, risk mitigation plan), rank risks according to a clearly defined scale, and uses the
best available data (GEF, 2019a).

Other screening tools are also available from the World Bank,** the Asian Development
Bank (2014), the World Meteorological Organization (2013), USAID,* and DFID (2003),
among others. Sectoral tools, such as FAO's climate-risk screening tool (FAO, 2021b)
have also been developed. Most recently, the European Union (2021) has introduced
the taxonomy regulation which defined the screening criteria to determine the condi-
tions under which “an economic activity qualifies as contributing substantially to cli-
mate change adaptation or mitigation and whether it does not cause significant harm
to the environmental objectives”.

An analysis of recent FLR projects and project concept notes under the GEF-7, GCF
and Adaptation Fund (AF) between 2020 and 2021 identified how climate risks, vul-
nerabilities and adaptation options were included in FLR design and implementation
(Table 2.). GEF is the largest provider of climate finance to the forestry sector — invest-
ing USD 3.4 billion and leveraging more than USD 17 billion in cofinancing from a
range of partners for climate-related SFM activities since 1992 (GEF, 2022) —only in-
troducing guidance for climate-risk screening and risk assessment in 2019. The GCF,
established under the UNFCCC in 2010, aims to provide funds at scale to support de-
veloping countries limit or reduce their GHG emissions and help vulnerable societies
adapt to the unavoidable impacts of climate change.

The AF % was established in 2001 and aims to finance projects and programmes to
help vulnerable communities in developing countries build resilience and adapt to
climate change. An increasing challenge for vulnerable countries and communities
are the disproportionate impacts of climate change. Those most vulnerable are of-
ten significantly impacted by extreme weather events, desertification, rising sea lev-
els, worsening food security and availability of fresh water. Finance to support vul-
nerable communities adapt to climate change requires significant resources beyond
those already set to meet development objectives. Since 2010, the fund has committed
USD 850 million over 100 countries. It has also established direct access to empower
countries to directly access funding and develop projects through accredited national
Implementing entities.

The use of GEF as a source of FLR project examples was chosen to reflect their cli-
mate-risk screening and risk assessment. Three main criteria used to analyse these
projects were:

1. Climate-risk assessment performance: 1. hazard identified; 2. vulnerability
and exposure assessed; 3. risk classified; and, 4. risk mitigation plan proposed.

2. Climate adaptation options and benefits clearly defined.

3. Clear connection between FLR and adaptation established.

3 See https://climatescreeningtools.worldbank.org/
% See www.climatelinks.org/resources/climate-risk-screening-and-management-tools
% See www.adaptation-fund.org/
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Table 2.

FAO flagship projects under the Global Environment Facility, Green Climate
Fund and Adaptation Fund with climate change adaptation and mitigation

outcomes

Country Funder Project name

Burundi GEF

Cuba GCF

Democratic GEF
Republic of
the Congo

El Salvador GEF

Natural land -
scapes reha-
bilitation and
climate change
adaptation in
the region of
Mumirwa in
Nujumbura

Increased
climate resil-
ience of rural
households
and commu-
nities through
rehabilitation
of production
landscapes

Community-
based miombo
forest manage-
ment in South-
East Katanga

Climate
change ad-
aptation to
reduce land
degradation in
fragile water-
sheds located
in the mu-
nicipalities of
Teistepeque
and Candelaria
de la Frontera

Challenge
addressed

Deforestation,
flooding, soil
erosion

Droughts in-
creasing in-
vasive species
and pests

Extreme local
temperatures

Deforestation
and forest
degradation

Land degra-
dation, de-
forestation,
reduced water
quality and
quantity

FLR intervention

Reforestation of de-
graded woodland
through SFM

Rehabilitation of
forests and soils,
development of
livelihoods

Forest manage-
ment fund devel-
oped as well as
co-management

by communities

Promotion of in-
tegrated natural
resources manage-
ment and climate
change adaptation
to increase vegeta-
tion cover and man-
age watersheds

Climate
change
outcome

Resilience
against drought,
extreme weather
events and soil
erosion

Improved hydro-
logical cycle

Adaptation: live-
lihood diversifi-
cation Increased
ecosystem
resilience

Local climate
regulation

Carbon seques-
tration, reduced
emissions

Resilience
— livelihood
development

Increased liveli-
hood and eco-
system resilience

Mainstreaming
climate change
adaptation and
disaster risk re-
duction into
fragile micro wa-
tershed plans



The key role of forest and landscape restoration in climate action

Country Funder Project name ggg:lee;gg FLR intervention
Lebanon GEF Smart adapta-  Vulnerability Targeted guidance
tion of forest to fire and pest and capacity build -
landscapes outbreaks, ing to reforest and
in mountain habitat loss protect cedar cor-
areas ridors to improve
management of ce-
dar tree habitat
Madagascar GEF Biodiversity Vulnerability Strengthened en-
conservation,  to extreme abling environment
restoration weather events to mainstream FLR
and integrated (cyclone and and biodiversity,
sustainable drought), heat- sustainable land
development waves and in- management.
of Lower creased rainfall 1 jvelinood de-
Mangoky variability velopment and
and South- diversification
Mananara
watershed
Nepal GCF Building a re- Deforestation  Restoration of forest,
silient Churia and forest agroforestry, sus-
Region degradation, tainable agricultural
landslides and  irrigation, improved
soil erosion, water management
vulnerability
to flood events
and rainfall
variability
Pakistan GEF Reversing de-  Erosion and Support develop-
forestation and overharvest- ment of sustainable
degradationin ing, vulnera- land management
high conser- bility to flood  institutions (pay-
vation value events ments for ecosys-
chilgoza pine tems services (PES),
forests ANR, value chain

development

Climate
change
outcome

Habitat fragmen-
tation decreased

Increased climate
resilience of ce-
dar populations

Increased so-
cloeconomic
resilience of

communities

Resilience: liveli-
hoods, improved
food security

Avoided
emissions
Resilience: im-
proved water and
food security

Reduced erosion,
landslides and
sedimentation

Resilience: live-
lihood develop-
ment, reduced
flood events
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Country Funder Project name

Paraguay

Sudan

Vanuatu

GCF

GCF

AF

Poverty, refor-
estation, ener-
gy and climate
change

Gums for ad-
aptation and

mitigation in
the Sudan

Enhancing
livelinood
resilience

in Vanuatu
through FLR

Challenge
addressed

Unsustainable
firewood
harvesting

Vulnerability
1o extreme
climate events,
reduced
rainfall, poor
livelihood
development

Crop stress

Degraded
landscapes

Vulnerability
to extreme
events (cy-
clones), soil
erosion

Increased
rainfall
variability

FLR intervention

Close-to-nature
planted forests, de-
velopment of a sus-
tainable bioenergy
value chain

Restoration of cli-
mate-resilient gum
agroforestry, refor-
estation of degraded
lands, development
of value chains

Development of

a national Forest
and Landscape
Restoration Strategy
(FLRS)

Climate
change
outcome

Resilience:
livelihood
diversification

Decreased defor-
estation and for-
est degradation

Enhanced
capacity of
communities
Support cli-
mate-resilient
gum production
Restoration of
carbon sink po-
tential of the gum
arabic belt

Expansion of
Africa’s Great
Green Wall and
contribution

to the National
REDD+ Strategy

Reduced soil
erosion

Increased resil-
lence to extreme
events through
coastal protection

Development of
funding proposal
to the AF to scale
up restoration
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Climate-risk assessment in forest and landscape restoration
projects

Of the 15 approved GEF-7 concept notes, ten included all four of the main climate-risk
assessment components, with identified hazards, vulnerability and exposure assessed,
classification of risks and a risk mitigation plan. A clear link between the identification
of climate risk and risk mitigation was observed, for example, in the case of Madagascar
(GEF, 2019D).

In this project, the clear link starting from risk identification to risk mitigation is ob-
served. [tis evident from the fact that the assessment identifies extreme weather events
(drought and cyclones) as the main climate hazards, along with out-of-season rainfall
variability and extreme heatwaves. Future climate projections included increased pre-
cipitation variability and temperatures. Some of the crops grown in project target area,
such as cassava, are expected to experience more pests with warming temperatures.
The main drivers of land degradation and deforestation were also identified. As a result,
the project aims to mitigate climate risks through sustainable FLR practices and tools
combining geospatial information, with biophysical and climate data for ecological
restoration — such as the Diversity4Restoration Tool,*” which considers climate change
when choosing appropriate species.

Climate adaptation options and benefits

Many of the GEF concept notes included a general definition of climate change adap-
tation benefits, referring to the overall environmental benefits. Some projects, such as
the project in Burundi, included more specific definitions, such as including adapta-
tion benefits related to flood risk management.

The projectwillincrease theresilience of atleast 120 000 people from the two Bujumbura
provinces, Bujumbura Mairie and Bujumbura Rural. The project will restore 3 000 ha of
degraded areas through tree planting, an additional 1 000 km of anti-erosion ditches
and terraces and 1.5 km of flood control infrastructures along the Ntahangwa River in
Bujumbura. Burundi GEF Project (GEF, 2020).

Clear connection between forest and landscape restoration
and adaptation

Both the Burundi and regional Caribbean small island developing state (SIDS) (GEF,
2021b) projects also clearly defined the link between FLR implementation and adapta-
tion benefits.

In Burundi, the project will promote ecosystem-based adaptation techniques with local
communities in the highland upstream areas of the Ntahangwa watershed (including
landscape restoration techniques (e.g. on planting trees and creating quickset hedges)

5 See www.diversityforrestoration.org/
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and community-based anti-erosion measures) to reduce soil erosion, increase soil
moisture and reduce surface water runoff. These techniques will help added protec-
tion against drought and heat waves on crops (GEF, 2020).

In the regional Caribbean SIDS initiative, the multicountry project will address soil
management for integrated landscape restoration and climate-resilient food sys-
tems. It aims to provide tools to adopt policies, measures and best practices, and sup-
port a review of the required legal and institutional frameworks to achieve LDN and
climate resilience.

The review of the approved GEF-7 projects illustrate that all the documents (eight in
total) include sophisticated and detailed climate screening, as well as clearly defined
climate adaptation benefits and connection with FLR. The recent efforts in applying
methodologies for climate-risk screening in FLR projects show positive results, par-
ticularly visible at the stage when the project is approved. At the stage of concept ap-
proval, most of the projects are requested to improve the description of climatic trends
and provide climate projection data for temperature and rainfall in the target area. For
example, the project will need to consider how a specific crop production will be in-
fluenced by changes in temperature and rainfall - and what adaptation, or transfor-
mations will be required as a result of key climate impacts on agricultural production
and biodiversity. Having a clear causal pathway between climate impact to mitigation
actions, in the development of projects at the conceptual stage would clearly highlight
the adaptation benefits and identify climate risks to be managed in FLR projects.

Forest systems or landscapes targeted

Given the broad range of geographical regions in which FAO operates, it is unsurpris-
ing that FLR is realized across a diversity of ecological regions and wide-ranging spe-
cies and ecosystems, including rainforest, dry and mesophilic forest, and coniferous
and pine forests. Forest and landscape restoration is targeted based on the extent of
degradation, exposure to climatic hazards, presence of endemic species, and the eco-
logical and economic value of the forest. For example, the GEF Lebanon project “Smart
adaptation of forest landscapes in mountain areas (SALMA)" focuses on FLR of cedar
forests. Restoration activities are targeted according to the National Physical Master
Plan for Lebanon which identifies conifer forests as the most vulnerable ecosystems. It
also associates climate change-induced vulnerabilities such as fire and pest outbreaks
for pine forest, pest outbreaks for cedar and juniper forests, and other threats such as
habitat loss and reduced regeneration.

Scope of forest and landscape restoration

The key driver for FLR is the recognition of the environmental and socioeconomic im-
portance of forests and forested landscapes, specifically for their provision of ecosystem
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services, their role in protecting against climatic stress and reducing disaster risks, and
In response mechanisms for dealing with the effects of climate variability and change.
Given theilr contribution to national GDP, the economic value and role of maintaining
forest ecosystems are recognized. However, despite the diversity of forest ecosystems,
landscapes and geographic regions, forest loss and land degradation continue to occur
because of unsustainable and intensive land use. Uncontrolled rates of deforestation
are fuelled by high demand for timber, fodder, construction materials and wood-based
energy (charcoal and fuelwood for rural and urban markets), clearing for conversion to
agriculture or artificial plantations, and overgrazing.

The impacts of deforestation are illustrated in the GCF Nepal project "Building a resilient
Churia Region’, where it is a major cause of land-use change that further accelerates
climate vulnerability in upstream and downstream areas of the Churia Terai-Madhesh
Region. Nearly 75 percent of deforestation and forest degradation in the project area
occurred in the Churia hills, resulting in GHG emissions, soil erosion and downstream
river sedimentation. The removal of vegetation on sloped areas increases the risk of
landslides, while sedimentation further limits groundwater recharge and impacts wa-
ter security, increasing the risk of flooding for many local communities.

Forest and landscape restoration interventions from the project target regions and rural
communities already experiencing challenging climate change impacts. Restoration
activities are considered to have numerous positive socioeconomic and environmental
impacts. These include improved water security and availability, soil nutrition, biodi-
versity conservation, agricultural productivity and food security. Forest and landscape
restoration activities are also expected to have adaptation and mitigation benefits for
the region, such as increased ecosystem resilience from climate change impacts and
reduced GHG emissions, as well as improved carbon sequestration (aim of 11.5 million
tCO,eq emissions avoided in targeted areas*®).

The GCF Cuba project "Increased climate resilience of rural households and commu-
nities through the rehabilitation of production landscapes in selected localities (IRES)",
targets forests and landscapes infested by marabu (Dichrostachys cynerea), an ag-
gressive, non-native invasive woody bush species, which colonizes and dominates
other plant species, damaging agricultural and pasture land. There is a direct, positive
correlation between increased droughts and increased infestation in these areas. As a
result, farmers are forced to abandon their lands for agricultural production.

Key ecosystem services associated with forest and land-
scape restoration interventions

Loss and degradation of forests and landscapes have resulted in the loss and decline of
biodiversity and ecosystem services (Ciccarese, 2012). Restored forests and landscapes
provide a range of ecosystem services that are vital to support adaptation to extreme

% See www.greenclimate fund/sites/default/files/document/funding-propo-
sal-fpl18-fao-nepal.pdf
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climate events and incremental climate change. For example, watershed restoration
can provide significant ecosystem services such as the regulation of water flow, im-
provement of water quality, increase of groundwater recharge and provision of riparian
buffers. Development of agroforestry and silvopastoral systems, ANR and reforestation
can, for example, also enrich biodiversity, improve livelihood opportunities, support
soil fertility and increase carbon in soils and biomass, providing significant mitigation
and adaptation benefits.

Land use and forests also act as an important carbon sink. For example, as part of the
GEF Democratic Republic of the Congo project “Community-based miombo forest
management in South-East Katanga’, carbon stocks held in 1 million ha of miombo
forests in the Katanga charcoal supply zone were estimated to be 39 million t of car-
bon per ha. Forests allow the diversification of local livelihoods and food, for example,
through the use of non-timber resources such as medicinal plant species, mushrooms,
honey and termites for medical purposes, food and culture.

In Cuba, the rehabilitation of marabu-infested forests and landscapes through the GCF
project IRES is expected to improve the resilience of ecosystem services. It is recog-
nized that planted forests can reduce the effects of extreme climate events and high-
er temperatures. They contribute a greater volume of biomass (litter, branches, fruit,
etc.) to the soil, which, when decomposed, constitutes a fundamental factor in the im-
provement of the hydrophysical properties of the soil (structure and porosity, among
others). In addition, the root systems of planted forests are deeper and more expansive,
supporting improved groundwater filtration to lower levels, therefore influencing infil-
tration and soil moisture retention capacity.

Key incentives for restoration

The process of FLR can work to improve both economic and ecological resilience
to the impacts of climate change. The FAO flagship projects reviewed identified that
without the off-farm restoration activities, under climate change, small-scale farmers
would face increasing environmental challenges, such as soil erosion and water in-
security, which would eventually render their livelihoods unsustainable regardless of
the success of the investments in their food production systems. Forest and landscape
restoration is also often associated with the diversification of livelihood assets and in-
come sources, direct adaptation benefits and formalization of land tenure to promote
long-term investments as well as set the basis for PES schemes.

In Paraguay, the generation of additional annual income, as a result of improved for-
estry management through the GCF project “Poverty, reforestation, energy and climate
change (PROEZA)" increased the sale of sustainably sourced firewood, agroforestry
products, timber and NTFPs. This constitutes a significant incentive for restoration.
The project is designed to establish multifunctional close-to-nature planted forests
to enable households to become energy self-sufficient and allow them to offer fire-
wood surplus to local or regional bioenergy markets. Such forests also serve as savings
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accounts for poor rural families, who can cut and sell individual valuable trees when
there is an unforeseen expenditure. In the Sudan, the GCF project “Gums for adapta-
tion and mitigation in the Sudan” (GCF, 2020) illustrates how the restoration of small-
holder gum agroforestry systems along with the reforestation of degraded land can
be more profitable and resilient. The project aims to enhance the adaptive capacity of
local communities and restore the carbon sink potential of the gum arabic belt, ex-
panding Africa’'s Great Green Wall. These smallholder gum systems produce sizeable
guantities of clean, dry gum (gum trees are by far the most resilient crop with regards
to tolerating increasing moisture stress in the project area). Greater community partic-
ipation (e.g. Lebanon) and awareness of forest ecosystem services among government
agencies, and central and local administration are also considered crucial to enable the
successful implementation of restoration on the ground.

Approaches for implementing the forest and landscape res-
toration practices

Participatory and community-driven approaches to forest management that are in-
formed by site-specific vulnerability and risk assessments of vulnerable forest stands
are important factors to consider in achieving adaptation benefits through FLR. Local
community forest concession titles are often granted to transfer the rights and re-
sponsibilities of forests management to local communities. For example, in the GEF
Democratic Republic of the Congo project "“Community-based miombo forest man-
agement in South-East Katanga’, local community forest concessions and the transfer
of rights and responsibilities of forests management to local communities will cover
up to a maximum of 334 656 ha.

Community co-management of forests has proven to be a successtul strategy to en-
sure the sustainability of rehabilitation efforts, generating shared responsibility and
accountability to protect forests for community use. For this reason, FAO often sup-
ports the establishment of local-level forest management groups and the development
of participatory land-use plans for the co-management of rehabilitated woodlands.
The Village Cluster Level Adaptation Planning exercise in the Sudan (initiated by the
International Fund for Agricultural Development (IFAD) and carried forward by FAQO)
prioritized gum agroforestry restoration investments as the main adaptation response
to protect the agriculture production systems and livelihoods against increased cli-
matic stress. Participatory management of forests and land is accompanied by capac-
ity building and institutional support for FLR at both national and local levels. It also
trains forest management members and groups to take an active role in tree planting
and forest restoration (e.g. managing tree nurseries and protecting common forest re-
sources), and has set up community tree nurseries (fruit trees and valuable trees for
the communities, in particular). To ensure successful adoption and replication of FLR
techniques and relevant governance, FAO encourages coordination between sectors
and ministries such as finance and law enforcement, to support entities regulating
forest, land use, environment and agriculture.
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Expected impact of forest and landscape restoration in
terms of adaptation

The overall objective of FLR is to restore degraded landscapes to a healthy and pro-
ductive state to fulfil the needs of both the people and the environment in a sustain-
able way. The adaptation results of restoration are associated with ecosystem services
provided by the forests. These include the regulation of microclimate, retention of soil
moisture to counteract increases in evaporation, infiltration of runoff, preservation of
aquifer recharge and stream flow stabilization to enhance resilience to rainfall vari-
ability, increases in temperature, drought and extreme weather events. Reforestation
and reduction of land degradation can therefore enhance the resilience of vulnerable
rural communities, and address the lack of response mechanisms to extreme weather
events at central and local levels.

For example, in the GCF Cuba project IRES, marabu infestation is primarily caused by
severe droughts. It significantly impacts agricultural and livestock production, causing
farmers to abandon their lands and impacting community food security. The resto-
ration of marabu-infested lands, in Las Tunas and the Villa Clara/Matanzas provinc-
es, is expected to improve the resilience of critical ecosystems and ecosystem ser-
vices. Forest planting aims to buffer the effects of extreme climate events and higher
temperatures. The restoration of farmland from marabu thickets through agroforestry,
closed-to-nature planted forests and ANR, together with the restoration of rangeland
through silvopastoral systems, is performed to provide improved and more stable crop
yields and enhanced health, well-being and livelihoods for communities in the tar-
get regions. The FLR interventions expect to improve the resilience of approximately
30 percent of the total population in the climate-vulnerable areas of Las Tunas and
Villa Clara/Matanzas provinces.

Long-term financial strategy for the restoration practices

Forest and landscape restoration is considered economically viable when it includes
sustainability measures that enable a direct, positive economic impact at household
and community level (e.g. through livelihood and income diversification and strength-
ening). The combination of technical assistance and ecological restoration is expected
to create positive economic impacts, increasing the productivity, resilience and eco-
nomic viability of agricultural systems. There are diverse sustainable financing mech-
anisms developed through FLR. For example, the development of alternative livelihood
opportunities (sustainable harvesting of timber and NTFPs), the establishment of com-
munity forest management funds, which have the function of collecting and redistrib-
uting income generated by forest products harvested from forest user groups, and the
establishment of PES schemes as a reward for the implementation of sustainable and
restorative land management practices.
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Often, there is a perception that an increased and reliable income stream from more
climate-resilient crop and livestock systems and forest products, and stronger farm-
ers  organizations, enable small-scale farmers to secure adequate finance to meet
livelihood needs and continuously invest in adaptation measures to keep pace with
the rate of climate change. For example, the Sudan GCF project "Gums for adaptation
and mitigation in the Sudan: Enhancing adaptive capacity of local communities and
restoring the carbon sink potential of the gum arabic belt, expanding Africa’s Great
Green Wall" is expected to build the capacity of farmers to continue to leverage the
purchase guarantees of the gum exporters mobilized by the project to obtain formal
financial services from microfinance institutions, including from Ebda’a Microfinance
Bank. This bank has already committed to providing credit for smallholder gum pro-
ducers in partnership with the project, using the exporting companies’ purchase guar-
antees as collateral. The economic benefits will provide a strong incentive, inducing
beneficiaries to continue to invest in and maintain the restored landscapes, therefore
establishing a reward cycle of adaptation and carbon sequestration through poverty
reduction. In addition, in the AF project "Enhancing livelihood resilience in Vanuatu
through forest and landscape restoration’, community-based financial management
plans are anticipated to safeguard ownership and long-term financial sustainability of
the restoration activities (see Box 4).

Seizing opportunities to finance forest and landscape
restoration

The review identified common trends towards continuing the financing of FLR ini-
tiatives beyond project closure. This may be conducted through, for example, PES
schemes, partial allocation of revenue from the exploitation of forest resources and
from public finance, including taxes. The GEF Pakistan project "Reversing deforesta-
tion and degradation in high conservation value chilgoza pine forests’, is designed
to support the development of institutions, policies and regulations to enable the use
of PES for the implementation of restoration activities. The GEF Democratic Republic
of the Congo project "“Community-based miombo forest management in South-East
Katanga” also supports a public financing mechanism. Provincial-level fiscal measures
dedicate a portion of revenues from forest product (and other) taxes to finance the rep-
lication and adaptation of the sustainable community forest management approach
throughout the province. The miombo community forest management model is also
a self-financing participatory natural forest management system for the commercial
production of wood products. The project promotes the principle that each commer-
cial forest user group should contribute proportionately to forest management costs,
thought the forest management funds. A portion of revenues from the sale of charcoal
and other products is invested back into community -controlled management funds to
cover forest management costs.
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Some of these sustainable finance models are anticipated to become a reference for
future forest reforestation and restoration initiatives. For example, the GEF Lebanon
project SALMA, is implementing cost-effective, relevant (restoration and reforestation
plans are identified together with the targeted communities, while also aligned with
the National Physical Master Plan of the Lebanese Territory) and informed (scientific
knowledge and technology made available) guidance and processes for reforestation
and forest management resilient to climate change. The focus is on reducing pest out-

breaks and forest fires, and protecting the cedar corridor to reduce fragmentation of
cedar groves and increase the cedar climate resilience by increasing the gene flow
among the isolated populations.
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Role of the government and other stakeholders in forest
and landscape restoration

Government agencies responsible for forestry, agriculture and environment often play
a key role leading the design and implementation of relevant policies, law enforcement
and regulation on forest and natural resources management in response to evolving
conditions and pressures resulting from climate change, as well as in the collection
and dissemination of climatic information in support of medium- and long-term
adaptation planning. Their role is also essential in the coordination and execution of
programmes for the conservation, development, use and sustainable management of
forests (e.g. provision of technical advice, procurement of external inputs, seedlings,
mechanical soil preparation on degraded lands) across different sections and prov-
inces and between diverse stakeholders. Other key stakeholders in FLR include local
cooperatives and producer assoclations, entrepreneurship groups, community forest
management groups, community institutions, and Indigenous Peoples.

In the GEF El Salvador project “Climate change adaptation to reduce land degrada-
tion in fragile microwatersheds located in the municipalities of Texistepeque and
Candelaria de la Frontera’, the General Directorate of Forestry, River Basins and
Irrigation Management, its Climate Change Division and the National Centre of
Agriculture, Livestock and Forestry Technology lead the participatory watershed

Community tree nursery, South Kivuy,
Democratic Republic of the Congo
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planning, definition of mechanisms for community-based monitoring systems,
tracking of progress towards reforestation and assessment of water quality and quan-
tity. Under national environmental law, local governments from the municipalities of
Texistepeque and Candelaria de la Frontera are responsible for integrating the prin-
ciples of conservation, development and sustainable use of natural resources in local
planning processes. Municipalities can formulate local environmental policies in con-
sultation with communities and may issue local ordinances or other legal instruments
within the framework of the Constitution. The Municipal Environmental Unit could,
as a result of institutional strengthening, serve as outreach agents for climate change
agriculture and FLR activities initiated by the project.

Provincial and regional departments have a stake in guiding FLR in the field to ensure
Interagency coordination for SFM at the provincial level and the development of for-
estry management plans. For example, in the GEF Burundi Project “Natural landscapes
rehabilitation and climate change adaptation in the region of Mumirwa in Bujumbura
and Mayor of Bujumbura through a farmer field school approach’, the Department of
Forestry will be closely involved in the management and service provision of activities
associated with the reforestation of 5 000 ha of degraded woodland through SFM. As
direct beneficiaries of the project, farmer communities also play a key role and will
be actively involved in the restoration interventions through farmer field schools and
community tree nurseries.

There are several critical barriers for FLR investments to support climate change miti-
gation and adaptation outcomes. These include, but are not limited to, a lack of aware-
ness and technical capacities of government staff at all levels in respect of sustainable
and resilient agroforestry, community forest management, landscape rehabilitation
and land planning; a lack of relevant and cross-sectoral policies on landscape use and
forest management; and the weak application of legal instruments, including regard -
ing FLR.

A remaining major constraint to adaptive forest management is the weak intersec-
toral horizontal and vertical coordination at the local and provincial levels among key
players involved in forest-related activities. Different sectors (e.g. forestry, agriculture,
grazing and water) either compete, or have contradictory aims, leading to uncoordi-
nated planning and actions. Consequently, government actions and investments that
aim to strengthen the resilience of forest ecosystems occur with limited regard to their
Impact at landscape level.

This is also a result of the prioritization of other interventions over FLR and insuffi-
clent government resources for large-scale investments in the restoration of ecosys-
tems. Furthermore, it is recognized that smallholders have limited financial capacity
to invest in the infrastructure, equipment and inputs required for FLR and adaptation
of their agroecosystems. They also have limited awareness of the ecosystem services
provided by the forests and of climate change-induced impacts to livelihoods and the
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environment, and they lack technical capacity regarding the availability and applica-
tion of agroecosystem management options for adapting to climate change, and alter-
native approaches to restoration.

The GCF Lebanon project SALMA carried out a detailed assessment of the critical bar-
riers for FLR investments at local level. It recognized that farmers have access to a im-
ited range of genetic material, resulting in reduced resilience to climate change and
variability. Since active restoration typically requires significant investment in the es-
tablishment of nurseries and purchase of seed and nursery equipment, inadequate
financing and organizational difficulties also limited their ability to restore ecosystem
goods and services in the wider landscape.

Monitoring strategies for forest and landscape restoration
practices

Remote sensing, geospatial analysis and GIS-based monitoring and evaluating sys-
tems are an efficient way to monitor, measure and assess the impact of reforestation
and SFM activities. This is particularly apparent when used to improve and comple-
ment existing national forest monitoring systems. Innovative tools such as FAO's
Collect Earth®* can support the analysis of high- and very high-resolution satellite im-
agery. They can also help set land-use baselines and quantify deforestation, reforesta-
tion and desertification at plot and landscape levels. The combination of remote-sens-
Ing analysis, ground truthing and participatory monitoring involving local institutions
and communities is expected to create a verifiable assessment of FLR's effectiveness
and efficiency.

For example, the GCF Nepal project "Building a resilient Churia Region” is monitoring
restoration interventions with the establishment and operationalization of a Churia
Knowledge Centre in each province. These centres will have a specific mandate to de-
liver climate-informed extension services and planning, as well as monitor implemen-
tation and results of the Critical Ecosystem Restoration Plans, developed for each of the
26 targeted river systems. These plans are conceptualized to enable evidence-based
planning and monitoring of FLR interventions, while also providing governments with
a guide to prioritizing and coordinating investments in climate-resilient natural re-
source management.

Lessons learned from the long history of investment in FLR at country and region-
al levels (e.g. GEF, the Sanibel-Captiva Conservation Foundation (SCCF) and REDD+)
through FAO and co-executing partners (e.g. other IFls and multilateral organizations)
suggest that FAO and its partner institutions have sufficient local presence, technical
capacity and practical experience on diversifying land and agroecosystem manage-
ment practices to sustain and enhance the provision of ecosystem services, including

% See www.fao.org/land-water/land/land -governance/land-resources-planning-toolbox/
category/details/en/c/1026549/
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productivity and livelihoods, while addressing land degradation, biodiversity and cli-
mate change related issues.

The governance structures established during the implementation of previous FAO-
supported projects, especially those for adaptation, landscape restoration and territo-
rial planning, are a strong foundation for the most recent projects. FAO has always
guaranteed the involvement of the decision-makers from partner institutions to lo-
cal communities, to ensure process sustainability. In El Salvador, a key lesson is that
communities are aware of the challenges that affect them and their causes, but do
not know how to overcome inertia and initiate actions to correct them. Training on
FLR is only effective when it is framed within practical ongoing actions, allowing
knowledge to be used immediately. Gender issues must be considered from the ini-
tial design phase and throughout the project implementation to develop and enable
gender-responsive restoration.

The plans and actions of extension agents must reflect those of the beneficiary com-
munities, and the technologies promoted should be adjusted to the biophysical and
socioeconomic reality of the producers on the ground. In Pakistan, a key success fac-
tor for ANR by the "Billion tree tsunami afforestation” project was the establishment of
watershed management committees. These had key roles in priority setting and im-
plementation of the project activities.

A similar review of participatory forest management across Africa (Blomley, 2013), has
demonstrated that FLR, implemented through community forestry, is most success-
ful where community empowerment is strongest. In particular where: i) simple and
practical procedures and guidelines for legalization of community tenure rights; ii) the
local community definition of forest management areas; 1ii) legally recognized com-
munity-level management entities; iv) the establishment of community forest man-
agement rules governing access and use; and, v) the inclusion of marginalized groups
that hold a stake in the resource were considered. Effective community-level insti-
tutions are also required to develop and implement rules governing access and use
of forest resources, and to ensure that costs and benefits of forest management are
shared equitably among local forest users. Community institutions are most effective
when built on existing structures or when communities are given strong leeway in
defining them. It is therefore important to carefully consider vertical (upward, as well
as downward) accountability mechanisms, appropriate scale and linkages to existing
formal and traditional structures.

The Burundi portfolio has illustrated the importance of knowledge and innovation
through land diagnostics and assessment to guide project interventions. The scal-
ing-up of specific FLR practices should be informed and guided by the mapping of
land degradation (types, extent, severity and trend, as well as drivers, pressures and
impacts) and ongoing practices (type, extent and effectiveness on the ground). The
most successful sustainable mechanisms are also linked to the creation of communi-
ty-controlled forest management funds.
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Participatory forest management is often established as a commercial enterprise,
which, through the payment of taxes and various mechanisms for reinvesting a por-
tion of forest revenues back into the funding of forest management costs, generates
benefits for community members and the community as a whole. Attempts to legislate
protection of forests, including by making charcoal illegal, often do not work, unless an
alternative is identified to produce wood fuels. For example, charcoal production from
natural miombo forests in Malawi has always been illegal, and the country has lost
90 percent of their miombo forests and lacks a sustainable natural forest management
system to produce wood fuels.



5. Boosting forest
and landscape
restoration through
global frameworks
and initiatives:
opportunities for
climate action

There are many opportunities for FLR to support climate change mitigation and adapta-
tion outcomes. Forest and landscape restoration has gained importance in several global
frameworks and initiatives, such as the UNFCCC, CBD and UNCCD, as highlighted with
the United Nations Decade on Ecosystem Restoration (2021-2030). Key aspects on the
challenges to and successful outcomes of implementing FLR for climate resilience have
emerged, but are clearly context specific given the varying temporal scale, size and pur-
pose of FLR activities and objectives. Lessons learned from experience on climate issues
related to FLR highlighted key issues to address and consider. They also illustrated the
need to incorporate future climate projects and develop financial and technical innova-
tions that can support adaptive capacity for actors implementing FLR on the ground.

5.1. Reducing emissions from deforestation
and forest degradation in developing countries
(REDD+)

Climate change initiatives such as REDD+ have boosted the FLR approach and imple-
mentation of projects on the ground. The IPCC recognizes the potential for REDD+ to
significantly reduce AFOLU emissions by slowing, halting and reversing the drivers
for deforestation and land degradation. Activities under REDD+, supported by climate
change frameworks, have the potential to boost restoration outcomes and increase the
long-term resilience of ecosystems and communities to further climate change impacts.
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The UN-REDD Programme has supported country partners since 2008 in their "read-
iness" to qualify for results-based payments (Box 5). Other initiatives implementing
REDD+ strategies include: i) the Central African Forest Initiative (CAFI)*° (a collaboration
of UNDP, FAQ, the World Bank, six Central African countries and a coalition of donors),
which aims to support national governments implement reforms and enhance invest-
ments to halt drivers of tropical deforestation; ii) the REDD Plus Partnership;* iii) the
Forest Carbon Partnership Facility (FCPF);*? iv) the EU REDD Facility;* and, v) the UN-
REDD Programme.*

40 See www.cafi.org/welcome

See www .reddpluspartnership.org/en/
See www forestcarbonpartnership.org/
4 See www.euredd.efi.int/

4 See www.un-redd.org/
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5.2. Land tenure and Indigenous Peoples

Key to the implementation of FLR projects that support climate change agendas is en-
abling secure land tenure. Unclear and insecure land tenure of forested lands presents
a key barrier for Indigenous Peoples and organizations to initiating and delivering res-
toration and sustainable land-use practices that can also support climate adaptation
and mitigation (IPCC, 2019). Limited or no recognition of customary land ownership
and access can lead to conflicts, increase vulnerability and decrease the adaptive ca-
pacity of Indigenous Peoples and ecosystems. The impacts of climate change require
a flexible policy response to land tenure issues.

There is a strong correlation between secure collective tenure and reduced deforesta-
tion and land degradation (FAO and FILAC, 2021). Tenure rights and security influ-
ence the willingness of landholders to engage with and invest in restoration activities
(McLain et al,, 2018). To improve the incentive to restore forests and landscapes, and
support climate cobenefits, these rights must be identified. Significant areas of forest
(and carbon stocks) are managed by Indigenous Peoples — approximately 24 percent
(54 546 million t of carbon) of the total above-ground carbon stored in tropical forests
(FAO and FILAC, 2021; RRI, 2018) - therefore their rights and role in the protection and
restoration of forests and landscapes to support climate change mitigation and adapta-
tion must be clearly recognized. The securing of land tenure rights has been highlight-
ed as a key enabling condition for successful REDD+ outcomes, including enhancing
access to investors (Sunderlin et al,, 2018; Bradley and Fortuna, 2021). Initiatives such
as the Forest and Farm Facility (FFF)* have also emphasized that one of the most effec-
tive methods of reducing deforestation and strengthening social and environmental
climate resilience is to secure the rights of Indigenous Peoples.

The FLR approach to enable and strengthen participation of all stakeholders in resto-
rationis further supported by CBD (Decision CBD/COP/14/5), the UNFCCC Indigenous
Peoples’ Platform* to strengthen participation of Indigenous Peoples, and the COP26
IPLC Forest Tenure Joint Donor Statement,*® which also pledged USD 1.7 billion of fi-
nancing from 2021-2025 to support the forest tenure rights of Indigenous People and
local communities. Their engagement and participation support addressing of legal
tenure in FLR. It should be noted, however, that tenure, even when legally granted,
may be further constrained by the wider social, political and legal context of the project
area (de Jong et al, 2018). Tenure may therefore vary across landscapes, and politi-
cal and sociocultural governance systems. Identifying, securing and, in some cases,
supporting increased tenure in the context of restoration sites is therefore important

4 FFF, a partnership between FAO, the International Institute for Environment and
Development (IIED), [IUCN and AGricord, works to support efforts by farmers, commu-
nity forest and rural women's groups, and Indigenous Peoples’ organizations to address
climate change and improve rural livelihoods (for more information, see www .fao.org/
forest-farm-facility/about/en).

4 See www.cbd.int/doc/decisions/cop-14/cop-14-dec-05-en.pdf

47 See https://unfccc.int/LCIPP

4% See https://ukcop26.0rg/cop26-iplc-forest-tenure-joint-donor-statement
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to consider to support successful restoration and climate change outcomes (McLain
et al, 2018). Tools such as the Restoration Opportunities Assessment Methodology
(ROAM) can be used to identify institutional and policy arrangements in place related
to land tenure (IUCN and WRI, 2014).

5.3. Forest and landscape restoration finance

Economic incentives for restoration activities and sustainable land-use must out-
weigh those that drive deforestation and landscape degradation. The recent review by
Dasgupta (2021) highlighted the economic impact of markets and institutions failing
to recognize and integrate the true value of ecosystems and their services into deci-
sion-making. Public good ecosystem services are often used unsustainably, driving
economic and societal demand for ecosystem services that far exceeds their provision,
further driving degradation (UNEP, 2021a). Financing and harnessing the potential of
restoration solutions to build climate-resilient landscapes require the real value of in-
tact forest ecosysterm goods and services to be recognized and integrated into policy
responses and financial investments.

Restorationatthe scale needed tomeetambitious globaltargetsrequires significant pub-
lic and private investment. It is estimated that to meet these targets, USD 36-49 billion
per year is needed (FAO and Global Mechanism of the UNCCD, 2015). The need to un-
lock additional finance to protect, restore and sustainably manage forests is essential
to meet the goals of the Paris Agreement, as recognized by the United Nations Decade
and UNFCCC COP26 pledges.

There is increasing evidence to show that restored ecosystems are more profitable
than the costs of implementing restoration (UNEP, 2021a). Ding et al. (2018) suggest
that USD 30 of economic benefits are created for every USD 1 invested in restoration.
For example, following forest restoration that more than doubled forest cover in Costa
Rica since 1980, income from ecotourism now accounts for 6 percent of the country's
GDP. The Economics of Ecosystem Restoration® multipartner initiative led by FAO is
collecting standardized data on the costs and benefits of ecosystem restoration. This
aims to support decision-makers in better targeting restoration initiatives and mo-
bilizing appropriate and accessible finance for both restoration, and climate change
mitigation and adaptation outcomes. Investors can also benefit from the cost-benefit
analysis of restoration to support their own financing strategies and meet their risk
mitigation and returns of investment criteria.

Local or national governments and organizations may, however, be limited in their
financial capacity to support FLR activities. To upscale FLR implementation and lever-
age additional investment, markets and supportive enabling environments and policy
frameworks will be key (Brancalion and Chazdon, 2017). Mechanisms that provide con-
servation, restoration and carbon values through offsets and reward-based payments
should also be considered. Others, such as innovative blended financial instruments

4 See www .fao.org/in-action/forest-landscape-restoration-mechanism/our-work/gl/teer/
en/
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of private impact funds that benefit from public investments can aggregate funds
and spread the burden of risk. Establishing mechanisms that mitigate investment risk
against the rate of returns can also improve the engagement of private investors at the
scale needed (FAO and Global Mechanism of the UNCCD, 2015). Policies are also need-
ed to realign adverse investments that drive degradation and further climate change
(Lofgvist and Ghazoul, 2019), and integrate the diverse landscape and stakeholder
needs to support restoration and climate action outcomes.

Since 2017, annual international finance from developed countries has mobilized
more than USD 70 billion. However, COP26 highlighted the lack of representation of
Indigenous Peoples in international funding processes, and the need to ensure their
status as accredited conduits and recipients of large-scale climate finance, such as GCF,
GEF and bilateral aid (MacQueen, 2021). Local-level investment in FLR is vital to build
climate resilience (MacQueen, 2021; Besacier et al,, 2020. The use of existing institu-
tions and organizations to channel finance presents a potential avenue for channelling
larger-scale climate finance to restoration activities on the ground. For example, the
FFF can provide direct financial support to local farmers’ or forest smallholders' organi-
zations to improve the sustainability of their production and land management. Many
of these activities will also have positive cobenefits in supporting climate resilience,
which are economic, sociocultural, technological and ecological (MacQueen, 2021).

Further financial pledges were made at COP26 to support the restoration of forests
and landscapes in meeting climate change targets. The COP26 Global Forest Finance
Pledge committed USD 12 billion for forest-related climate finance between 2021 and
2025 to support the protection, restoration and sustainable management of forests
and address the systemic drivers of forest loss. The COP26 Congo Basin Joint Donor
Statement® made an initial pledge of USD 1.5 billion of financing between 2021 and
2025 to support the protection and sustainable management of the Congo Basin for-
ests, peatlands and other critical global carbon stores.

Restoration investments can also create livelihood opportunities for building the so-
cial resilience of communities and adapting to climate change, as for example, with
the Great Green Wall for the Sahara and the Sahel Initiative 3 Launched in 2007 by the
African Union, the Great Green Wall aims to restore 100 million ha of degraded land,
sequester 250 million t of carbon and create 10 million green jobs by 2030. It operates
across 11 countries in the semi-arid Sahel region, with the overall objective of combat-
ing climate change and desertification, and addressing food insecurity and poverty by
enabling a mosaic of sustainable land-use practices and the restoration of vegetation.
[tis the first Flagship Initiative of the United Nations Decade on Ecosystem Restoration
(UNEP, 2021b). Many restoration programmes operate within the GGW initiative, fund-
ed by GEF and other donors such as the French Facility for Global Environment (FFEM)
and IKI. FAQO, in collaboration with the GGW national and pan-African agencies, and

50 See https://ukcop26.0rg/cop26-congo-basin-joint-donor-statement/
° See www.unccd.int/our-work/ggwi
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other partners, is also supporting the development of the project “Scaling-up resilience
in Africa’s Great Green Wall". This is a 10-year GCF programme of USD 226.5 million
to restore 2 million ha in eight countries of the CGreat Green Wall. These large-scale in-
vestments and initiatives hope to restore a diversity of drylands, soils and forests, pro-
tect biodiversity and improve land and water management practices. This will support
local stakeholders in building their resilience and adaptive capacity to climate change,
and generating benefits greater than the original investment (UNEP, 2021a).

Innovative finance is key for restoration and sustainable landscape management to
support climate action. The FLR approach can help target climate finance and advo-
cate for restoration-aligned opportunities in climate change instruments, such as the
AF and GCF. Engagement with the private sector will be essential for scaling up res-
toration and climate-proofing value chains through the development of sustainable
production and markets. The integrated nature of FLR can support the development of
mechanisms such as green bonds and blended finance to incentivize the private sec-
tor to invest and avoid further forest and landscape degradation (Louman et al., 2020).

5.4. Carbon markets

Policy instruments such as investment of carbon taxes into nature-based solutions
have been widely promoted as a policy mechanism for providing incentives for land-
holders to restore and protect their lands. Global demand for voluntary carbon credits
has increased dramatically in recent years, with the total value of the market tracked
at USD 473 million in 2020 and USD 6.7 billion in 2021 (Forest Trends' Ecosystem
Marketplace, 2021). Despite high potential to unlock additional revenue and sup-
port climate change mitigation, they still only cover about 0.2 percent of global
GHG emissions.

There are also challenges with ensuring the environmental integrity of forest carbon
credits. These include demonstrating additionality, setting accurate baselines, mini-
mizing the risk of leakage, transparently assessing uncertainties and avoiding rever-
sals. These challenges have been addressed through the development of standards at
project and jurisdictional scales (Chagas et al.,, 2020), but are still contested, especially
In discussions related to offsetting.

Policy frameworks that support voluntary carbon markets can leverage additional rev-
enue from carbon credits for the implementation of restoration (Slobodian et al., 2020).
For example, there is increasing demand for credits from jurisdictional programmes
to protect and restore forests. Notably, the Lowering Emissions by Accelerating
Forest finance (LEAF) Coalition mobilized USD 1 billion of public and private fund-
Ing to incentivize large-scale tropical forest protection to be used for a combination
of results-based payments and carbon credit purchases. The REDD+ Environmental
Excellence Standard (TREES) under the Architecture for REDD+ Transactions (ART),
which forms the basis for forest carbon crediting under LEAF, includes options for
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enhancing carbon removals from reforestation and forest restoration activities.

In coming years, additional demand for forest carbon credits is expected for compli-
ance purposes. This includes those under the International Civil Aviation Organization
Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) and
Article 6 rules that enable international voluntary cooperation for climate change mit-
lgation. Article 6 relates to carbon markets and how emissions reductions under NDCs
can and should be accounted for. In the Glasgow Climate Pact, Article 6 stated that car-
bon offsetting should rely on ‘real, verified and additional’ emissions reductions, and
aims to strengthen the market, providing greater certainty to the private sector that their
Investments are contributing to efforts to reaching net zero. It is yet unclear how coun-
tries will participate in Article 6 given the requirement for corresponding adjustments.

5.5. Possible role of forest and landscape resto-
ration in enhancing nationally determined con-
tributions, national adaptation programmes of
action and national adaptation plans

Mainstreaming FLR actions into the NDCs is one of the challenges of achieving glob-
al climate goals (Crumpler et al. 2019; IUCN, 2020b; WRI, 2018). The integration of
global FLR initiatives and their restoration commitments with tangible targets and in-
dicators into NDCs, NAPAs and NAPs has the potential to foster synergies and bet-
ter coordination across intersectoral plans and policies. For example, the adaptation
aspect of FLR could also be aligned with NAPs* and NAPAs®> to ensure intersectoral
synergies and coordination. Linking NDCs with the existing quantitative restoration
commitments under several global and regional initiatives that promote ecosystem
restoration (e.g. Bonn Challenge, United Nations Decade on Ecosystem Restoration,
REDD+ framework, AFR100, Initiative 20 x 20 and ECCA 20) can also add tangi-
ble and measurable targets in the NDCs, boosting climate change mitigation and
adaptation outcomes.

Together with aligning international frameworks, adequate training and capacity
building at a national level is also needed so that national officers are equipped to com-
municate and report the NDCs. Many developing countries require support in collect-
ing data, and assessing and analysing climate impacts due to capacity and resource
constraints. This is particularly challenging in the agricultural sectors, as the calcula-
tion methods of GHG emissions and removals, and the assessment of vulnerabilities,

52 The national adaptation plan (NAP) process was established under the Cancun Adaptation
Framework 2010 to enable parties to plan to identify medium- and long-term adaptation
needs, and develop and implement strategies to address those needs.

% National adaptation programmes of action (NAPASs) to support the least developed coun-
tries work programme (established under UNFCCC in 2001) address challenges posed by
climate change.



The key role of forest and landscape restoration in climate action

adaptive capacities, damage and loss are complex and depend on uncertainties related
to the future impacts of climate change and data availability (i.e. land-use data, forest
inventories, etc.).

FAQO assists countries with the reporting requirements under the Paris Agreement and
assessing GHG emissions and removals (see Box 6). This is conducted through various
programmes, including the UN-REDD Programme, and with the provision of capacity
building through various networks, tools and knowledge materials. The FAO and GEF
project "Building global capacity to increase transparency in the forest sector (CBIT-
Forest)" (FAO, 2020c¢) also aims to strengthen the institutional and technical capacities
of developing countries in meeting the Enhanced Transparency Framework require-
ments of the Paris Agreement to track progress in implementing and achieving coun-
try NDCs. This support helps lower the level of uncertainty and ambiguity of current
NDCs, improve transparency through the Enhanced Transparency Framework and set
more ambitious climate commitments with tangible, robust and measurable targets in
the AFOLU sector.

An increase in finance for FLR measures would also reinforce the achievement of
NDCs. The vast majority of the FLR-related targets in the NDCs are conditional (IUCN,
2020Db), meaning that they will only be achieved with financial or technical assistance,
or both. Among the 130 submitted NDCs, only 53.6 million tCOZ2eq will be sequestrated
unconditionally, while 3.2 billion tCO2eq will be sequestrated through FLR measures
with conditional support (Crumpler et al,, 2021; TUCN, 2020Db). In this context, link-
ing FLR activities with climate finance mechanisms, such as GCF, GEF and the NDC
Partnership is crucial to realize the conditional targets and scale up the implementa-
tion. Further efforts should be made to integrate the restoration and conservation of
ecosystems with high carbon potential, such as peatlands, into national climate action
and contributions. This can support cost-effective climate actions at the national level.

5.6. Conservation and links to biodiversity

The holistic approach of FLR aims to achieve not only restored, functional landscapes,
but also sustainable food production, the provision of ecosystem services and biodi-
versity conservation. According to Beatty, Cox and Kuzee (2018), "biodiversity is in-
herent in forest and landscape restoration." UNEP (2021a) states that 60 percent of ex-
pected species extinctions could be avoided if just 15 percent of converted lands were
restored, and further conversion of ecosystems was stopped. “Restoring forward” to
include biodiversity conservation and protection can therefore ensure current and fu-
ture biodiversity is maintained for resilient ecosystems and climate change adaptation
(Beatty, Cox and Kuzee, 2018).

Carbon has a greater value if it remains in the ground. Adaptive management that
prioritizes ecosystems with high carbon sinks, which, if lost, could not be recovered in
time to meet 2050 climate goals can support efforts to reduce risk of increased GHG
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emissions (Noon et al,, 2021). Better targeting of FLR initiatives that support opportu-
nities to conserve landscapes with “irrecoverable carbon” can therefore increase global
climate security and mitigation objectives.

Forest and landscape restoration, and climate action can both benefit from addressing
the drivers of degradation and deforestation. Key drivers such as agricultural expan-
sion, unsustainable production and resource extraction, limited livelihood opportuni-
ties, adverse policies and incentives, inappropriate land management and the impacts
of climate change itself must be understood in local economic, social, political and
environmental contexts to enable appropriate restoration responses.



Recommendations for action

Continued degradation and deforestation are undermining efforts to make develop-
ment gains. They are also fuelling continued GHG emissions, impacting the cost and
ability to reach national and global climate commitments (UNEP, 2021a). The impacts
of climate change itself also undermine restoration efforts, affecting long-term out-
comes and Imposing stress on ecosystems and those communities dependent on them
(Timpane-Padgham, Beechie and Klinger, 2017). The FLR approach has been promoted
as a cost-effective and inclusive solution to not only restore and reverse degraded and
deforested landscapes, but also to conserve and support biodiversity, enable sustainable
livelihoods, and mitigate and adapt to the impacts of climate change. To achieve the
1.5°C or 2.0 °C temperature targets, FLR has the potential to contribute to wider interna-
tional global goals such the Paris Agreement and the SDGs (Temperton et al,, 2019).

This paper has illustrated the clear links between the FLR and climate change mitigation
and adaptation agendas. It has shown how existing restoration projects, financed by
mechanisms such as the GEF, GCF and AF are already implementing restoration with
clear climate change mitigation and adaptation outcomes. Restoration of ecological
functionality, together with protection and conservation, will have significant impact on
mitigating further GHG emissions and boosting carbon sequestration. From agroforest-
ry, ANR, SFM, development of sustainable value chains and alternative energy sources,
FLR offers a wide range of interventions to build environmental and socioeconomic
resilience to support adaptation to climate change. These are already being integrated in
national climate commitments and plans.

Opportunities

The paper has also highlighted the challenges to enabling further integration of res-
toration and climate change mitigation and adaptation agendas. To address the main
challenges, understanding the direct and indirect drivers for degradation and deforesta-
tion, and their links with fuelling climate change further is key. Unless these are identi-
fied and fully understood in context — the most appropriate and applicable restoration
approach, which can also achieve high climate change mitigation and adaptation im-
pact — the long-term success of initiatives may be undermined.

Innovative investment is required to support restoration initiatives that have multiple
cobenefits, including supporting climate change adaptation and mitigation. A better in-
tegration of restoration-aligned opportunities and projects within climate finance such
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as the AF and GCF can better link funds and mobilize forest-based climate change
mitigation and adaptation finance. To scale up restoration initiatives and impact,
FLR requires diverse funding mechanisms, in particular those from the private sec-
tor. Building on financial pledges made at COP26, further engagement of donors, the
opportunity of green deals (European Union, United States of America) and the po-
tential of other financial mechanisms originating from the private sector such as eq-
uity funds, citizen money, restoration offsets or other restoration efforts from compa-
nies (e.g. environment, social and governance criteria), are needed, especially in the
long term to very long term. Further incentives to finance restoration linked to climate
change should also be explored, building on the growth in the voluntary carbon mar-
ket and expected additional demand for forest carbon credits for compliance purposes
through, for example, CORSIA, LEAF and TREES, supported by the Glasgow Climate
Pact and Article 6.

The potential to strengthen direct links between restoration agendas such as FLR and
carbon sequestration should also be explored further. This can be supported by the de-
velopment of a sustainable monitoring system (for GHG measurement, reporting and
verification) linked to restoration activities to identify key conditions for prioritizing
restoration in landscapes with the highest climate change mitigation and adaptation
impact (e.g. for biomes such as mangroves and peatlands, and for disaster risk reduc-
tion for socioeconomic benefits). Further integration and enhancement of the role of
restoration in meeting national climate commitments (e.g. NDCs, NAPs and NAPAs)
can also enable the mainstreaming of quantitative restoration commitments to foster
synergies and improved coordination across intersectoral plans and policies, through
for example, the integration of peatland restoration and conservation into NDCs and
development of restoration-aligned national targets. Increased integration of quanti-
tative conditional restoration-aligned targets and measures in NDCs would also rein-
force NDC achievement and scale up restoration and climate change mitigation and
adaptation impacts.

The implementation of key FLR approaches that support the climate change agen-
da requires strong engagement and participation from all stakeholders, including
Indigenous Peoples throughout the restoration process. A recognition of their role as
key stakeholders and land stewards, including ensuring an equitable share of ben-
efits from the implementation of restoration initiatives, has been made by the CBD
and COP26. This should be incorporated into future restoration projects, and initiatives
led by Indigenous Peoples should be prioritized for investment. This requires consid-
eration of land tenure security, which presents a key challenge for implementation
of results-based payments such as REDD+. Forest and landscape restoration initia-
tives should therefore recognize the knowledge and customary rights of Indigenous
Peoples through free, prior and informed consent, to enable participatory engagement,
improved equity of benefit sharing and work with the national policy support needed
to strengthen territorial rights and governance.



Recommendations for action

The FLR process enables a long-term vision to facilitate the restoration of ecosystem
functionality and resilience. This is key to addressing many of the long-term impacts
of climate change. It includes the gradual transition towards the protection and con-
servation of carbon in the ground, together with more sustainable livelihoods and
sources of energy. There is clear potential in ensuring the development of key val-
ue chains and more efficient wood energy supply chains (as well as the adoption of
alternative forms of energy) in restoration approaches that can also mitigate climate
change and enable greater socioeconomic and environmental resilience for those re-
liant on natural resources.

Forests play a fundamental role in addressing climate change. Urgent action to combat
deforestation and land degradation is needed to meet ambitious global restoration and
climate goals, including efforts to reduce GHG emissions as close as possible to zero,
as well as to restore and preserve biodiversity. Outcomes from COP26 and the launch
of the United Nations Decade on Ecosysterm Restoration in 2021 present a clear op-
portunity to build on this momentum to better link restoration to the climate agenda.
The integrated approach of FLR has the potential to support diverse and cost-effective
outcomes to deliver both mitigation and adaptation objectives both within FAO (FAO
2021a) and with country and project partners. This paper has highlighted the huge po-
tential for FLR to strengthen, accelerate and scale up local-level and national capacity
for climate action. Building on the momentum from COP26 and the United Nations
Decade on Ecosystem Restoration (2021-2030), there is significant potential to promote
FLR as a key solution for meeting the goals of the Paris Agreement as well as incorpo-
rating climate mitigation and adaptation objectives within wider restoration initiatives.
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