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Executive summary
Forest and landscape restoration (FLR) provides a framework for
implementing restorative interventions that collectively address major
environmental challenges such as soil and land degradation, biodiversity
loss, water scarcity, lack of sustainable rural livelihoods, and climate change
mitigation and adaptation. Restorative interventions can take many forms,
which vary in cost, trajectory and specific economic and social outcomes;
likewise, their benefits accrue to various actors and stakeholders. Over
the last decade, the CGIAR Program on Forests, Trees and Agroforestry
(FTA) has undertaken innovative basic and applied research across different
scientific disciplines on the multiple dimensions of FLR for improving
policy and practice and facilitating the uptake of new knowledge, tools and
approaches — both from the top down and the bottom up. This publication
presents key FTA outputs on forest and landscape restoration from 2011 to
2021. Many of them have contributed to informing the implementation of
FLR interventions at multiple scales of work. These outputs are presented
according to five broad areas of influence: (i) contributions to restoration
science; (ii) contributions to global narratives and discourses;
(iii) contributions to policy and governance; (iv) focusing on actors on the
ground; and (v) contributions to national and international dialogues. The
last section discusses ways to move forward.
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1. Introduction
It is estimated that, at present, the well-being of at least 3 billion people
is affected by unsustainable human activities, including natural habitat
conversion and loss of land productivity (IPBES 2018). Millions of hectares
(ha) across the global tropics need targeted restoration efforts that combine
socioenvironmental benefits in a cost-effective manner (Brancalion et al.
2019) and support the livelihoods of local communities (Erbaugh et al.
2020). To this end, forest and landscape restoration (FLR), which includes
not only forestry but the design and implementation of agroecological tools
and approaches, aims to balance environmental and socioeconomic needs
in the overarching objective of improving landscape functionality from
a biodiversity conservation and production standpoint. Particularly over
the last decade, there has been significant political and technical interest
in implementing FLR as a way to restore forest and tree cover, regain
soil and agricultural productivity, and conserve native habitat to enhance
environmental values and improve human well-being. To date, more than 60
countries and jurisdictions have committed to restoring about 170 million ha
under the Bonn Challenge1 through the implementation of FLR initiatives.
These commitments aim to contribute to meeting economic, social and
environmental objectives. In addition, the recently declared UN Decade
on Ecosystem Restoration 2021–2030 has as its overall goal to prevent and
reverse the degradation of ecosystems worldwide through ambitious actions
spanning many different sectors of society working in various spatial and
temporal scales and socioecological contexts.
1

See https://www.bonnchallenge.org/
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In essence, the goal of FLR is to optimize environmental and socioeconomic
needs and people’s aspirations by combining various restoration activities
within the landscape. These include promoting natural forest regrowth,
establishing commercial tree plantations (as well as small-scale plantations
for fuelwood) and agroforestry and agricultural systems, and conserving
native ecosystems (all depending on context and local objectives; Figure 1).

Annual
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Land use
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in time
Grassland
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crop fields, woodlots

Figure 1. The “forest transition curve,” along which restorative activities such as native habitat conservation,
natural forest regrowth, commercial tree plantations, woodlots, enrichment plantings, and agroforestry systems
are implemented along with soil restoration and conservation measures (adapted from CGIAR 2011).

By building on the appropriate mix of these land uses across the landscape
and balancing trade-offs, FLR aims further at providing environmental
services, including conservation of biodiversity, carbon sequestration and
hydrological regulation, while assisting people to adapt to climate change
and become food secure. To this end, FLR draws from six internationally
agreed principles (Besseau et al. 2018; see Table 1). Designing and
implementing FLR requires the consideration of essential factors that, more
often than not, cut across governance and jurisdictional scales: land tenure
and access rights; multiple-stakeholder engagement and decision-making;
enabling policy frameworks; socially (and gender-) inclusive planning,
implementation and monitoring plans; adaptive management approaches;
financial, human and biological resources; and technical and technological
know-how, including traditional and cultural practices. Rather than being a
goal, FLR is the means to achieve many goals.
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Table 1. The six principles of forest and landscape restoration
1. Focus on
landscapes

FLR takes place within and across entire landscapes, not
individual sites, representing mosaics of interacting land
uses and management practices under various tenure and
governance systems. It is at this scale that ecological, social
and economic priorities can be balanced.

2. Engage
stakeholders
and support
participatory
governance

FLR actively engages stakeholders at different scales,
including vulnerable groups, in planning and decisionmaking regarding land use, restoration goals and strategies,
implementation methods, benefit sharing, monitoring and
review processes.

3. Restore
multiple
functions
for multiple
benefits

FLR interventions aim to restore multiple ecological, social
and economic functions across a landscape and generate a
range of ecosystem goods and services that benefit multiple
stakeholder groups.

4. Maintain and
enhance natural
ecosystems
within
landscapes

FLR does not lead to the conversion or destruction
of natural forests or other ecosystems. It enhances the
conservation, recovery, and sustainable management of
forests and other ecosystems.

5. Tailor to
the local context
using a variety
of approaches

FLR uses a variety of approaches that are adapted to
the local social, cultural, economic and ecological values,
needs, and landscape history. It draws on latest science and
best practice, and traditional and indigenous knowledge,
and applies that information in the context of local
capacities and existing or new governance structures.

6. Manage
adaptively for
long-term
resilience

FLR seeks to enhance the resilience of the landscape
and its stakeholders over the medium and long-term.
Restoration approaches should enhance species and genetic
diversity and be adjusted over time to reflect changes in
climate and other environmental conditions, knowledge,
capacities, stakeholder needs, and societal values. As
restoration progresses, information from monitoring
activities, research, and stakeholder guidance should be
integrated into management plans.
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2. Background
Since its creation in 2011, the same year the Bonn Challenge was launched
(Figure 2), the CGIAR Research Program on Forests, Trees and Agroforestry
(FTA) has played an important role in shaping the global restoration agenda.
This includes a variety of products: innovative approaches to design,
implement and monitor FLR interventions; production of scientific evidence
and perspectives on controversial issues, and development of conceptual
and assessment frameworks; and diagnostics to guide restoration policy and
practice. Although conceptualizing, implementing and monitoring FLR
remains challenging due to its multifaceted nature (which includes political,
economic, social and biophysical dimensions), the FTA Program has helped
to overcome some of these challenges by providing essential entry points for
researchers, practitioners and decision makers — both from the top down
and the bottom up — across a range of disciplines. As FTA comes to a
close, the many different outputs highlighted in this publication are expected
to further influence the implementation of the UN Decade on Ecosystem
Restoration 2021–2030.

8
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Figure 2. Key milestones in the context of the global restoration agenda influenced by FTA work

In Phase 1 of FTA,2 the restoration theme focused on efforts to reverse
degradation and improve landscape management for environmental services,
biodiversity conservation and livelihoods. The first independent evaluation of
FTA in 2014 (CGIAR‐IEA 2014) found that further strengthening research
on the restoration of degraded lands was required. This recommendation
was taken into account in the preparation of Phase 2 of FTA,3 which
included forest and landscape restoration as part of the FTA Flagship
Program on landscapes and the Flagship Program on genetic resources. The
creation of FTA’s Priority on Restoration in 2017 further emphasized FLR
as a distinct area of research organized around three domains: the “how” of
restoration (practices, tools, methods); the economics of restoration; and the
governance of restoration, all of which are reflected in this document.
This publication highlights key FTA outputs on forest and landscape
restoration over the last decade that have informed FLR science, policy
and practice. These outputs are presented according to five broad areas
of influence: (1) contributions to restoration science; (2) contributions to
global narratives, strategies and discourses; (3) contributions to policy and
governance; (4) focusing on actors on the ground; and (5) contributions to
international and national dialogues. The publication ends with conclusions
and forward-looking thoughts.

Phase 1 of FTA was known as CRP6. See CGIAR Research Program 6, Forests, Trees and Agroforestry: Livelihoods,
Landscapes and Governance. Proposal. CIFOR. February 2011.
3
See CGIAR Research Program on Forests, Trees and Agroforestry. Revised Phase II Full proposal 2017–2022. 31 July
2016.
2

FTA HIGHLIGHTS OF A DECADE

9

Forest and Landscape Restoration

3. Contributions to restoration
science
FTA scientists have contributed significantly to influencing the scientific
underpinnings of FLR, from the local to the national and the global levels;
and from basic knowledge production to the generation of tools to enable
and facilitate FLR, including remote-sensing applications and participatory
approaches. Over the last decade the scientific links between FLR and
climate change mitigation and adaptation, food security, and nutrition and
poverty alleviation have been made further apparent through FTA’s work for
improved restoration policy and practice.
The science underlying FLR can be subject to controversies, some of which
FTA endeavoured to disentangle. Among these is the relation between
large-scale tree planting and water availability at different scales. There are
still many misconceptions and insufficient applied knowledge to elucidate
to what extent, and under which environmental conditions, tree planting
affects water availability. This was summarized in a state-of-the-art report in
which FTA researchers participated (Creed and van Noordwijk 2018). The
science of tree-water interactions is particularly relevant in regions with a
pronounced dry season and that are solely dependent on rainfed water. FTA
scientists and collaborators demonstrated that in West African woodlands,
groundwater recharge was maximized at moderate tree cover, in contrast
to the conventional wisdom that recharge would be optimal with no trees

10
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planted (Ilstedt et al. 2016). This research offers important implications for
tree-planting initiatives that, if carefully designed, can benefit local livelihoods
in seasonally dry ecosystems.
On the same topic, FTA scientists carried out a systematic review of the
impacts of forestation on water supply, hydrological regulation and mitigation
of erosion and landslides across catchments within the Andean region.
Besides pointing out that reforestation and/or afforestation reduced erosion
of soils and decreased the risk of moderate floods, the review concluded that
tree planting in native, high-elevation treeless ecosystems had detrimental
consequences on water yields (Bonnesoeur et al. 2019). At much larger
spatial scales, a highly influential FTA paper further raised awareness of the
fact that the enhancement of hydrological services via tree planting and/
or native forest conservation may potentially benefit and affect people who
are hundreds if not thousands of kilometres away; that is, very far from

Landscape in the
Kongoussi area,
Burkina Faso.
Photo by Ollivier Girard/
CIFOR

FTA HIGHLIGHTS OF A DECADE

11

Forest and Landscape Restoration

where any decisions on tree planting or removal are usually made (Ellison
et al. 2017). These findings have important implications for food security, as
many key grain-basket areas are rain-fed and depend on remotely generated
rainfall. FTA has also contributed to the debate of where to plant trees by
emphasizing the need to consider the influence that trees exert on local and
regional hydrology (Sheil et al. 2019), as well as discerning when and where to
rely on natural forest regrowth (i.e., passive approaches) versus tree planting
(Guariguata 2019 et al.; Chazdon et al. 2020b; Lohbeck et al. 2020).

Ugwono Pauline plants
Gnetum (okok) in the
village of Minwoho,
Lekié, Center Region,
Cameroon.
Photo by Ollivier Girard/CIFOR
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Forest and landscape restoration is intimately linked to climate change
mitigation and adaptation by enhancing landscape productivity and
ecosystem resilience and reducing the vulnerability of forest-dependent
people and local communities. This required FTA to look across a wide range
of scientific fields in order to understand relationships within socioecological
systems and the various kinds of impacts of FLR, and to study trade-offs and
synergies between these relationships and between FLR and other integrated
landscape approaches. FTA scientists have carefully examined and discussed
the links between climate mitigation and adaptation in the context of FLR
by focusing less on carbon storage (Locatelli et al. 2016). FTA has highlighted
in co-publications with FAO (Meybeck et al. 2019; Meybeck et al. 2020) how
habitat degradation increases the vulnerability of forests and forest-dependent
people to climate change and how FLR can contribute to adaptation to
climate change as part of national adaptation plans.
One key message that has long resonated in restoration policy and practice,
from the national to the global level, is that adaptation to and mitigation of
climate change should not be considered separately. Yet they remain often
divorced in terms of sectoral mandates, legal and normative frameworks and
climate finance mechanisms, and adaptation actors remain not well informed
about mitigation actions and vice versa. FTA scientists have taken an
innovative approach to this issue through detailed analyses of social networks.
The study showed that national government actors were overrepresented,
that mitigation was predominant over adaptation, and that the actor groups
who were relevant to implementing policy were isolated from each other
(Locatelli et al. 2020). FTA has also elevated in the global restoration agenda
the importance of synergies between climate mitigation and adaptation
actions through the concept of climate-smart landscapes, which aims to
optimize the contribution of trees, agroforests and forests to both livelihood
and environmental benefits (Minang et al. 2015) while raising awareness of
the need to approach FLR through an integrated, socioecological adaptation
perspective in the face of climate uncertainty (Pramova et al. 2019). In
addition, FTA work has produced detailed knowledge on carbon recovery
time in selectively logged tropical forests in order to influence policies
governing management practices while informing forest-based climate change
mitigation interventions (Rutishauser et al. 2015; Piponiot et al. 2016).

FTA HIGHLIGHTS OF A DECADE

13

Forest and Landscape Restoration

4. Contributions to global
narratives, strategies and
discourses
Since the start of the Bonn Challenge, FTA contributions have helped to
promote coherence in the global restoration agenda by providing updated
syntheses, standards of practice, diagnostic frameworks and practical
guidance for designing, implementing and monitoring FLR projects and
programs.

4.1 Conceptual, monitoring and assessment frameworks
and technical guidance
In 2018, FTA scientists participated in the production of the second edition
of the International Principles and Standards for the Practice of Ecological
Restoration (Gann et al. 2019). The Standards provide a holistic framework
for restoration projects to achieve their intended goals, ensure more effective
outcomes from projects and programs, increase cost effectiveness and
accountability, and reduce investors’ risk. Drawing substantially on the
Standards, the Forest Stewardship Council (FSC), also with input from FTA
scientists, drafted a new procedure to remediate past forest conversion.4 Once
this procedure is eventually adopted by the FSC General Assembly, it could

4

14

See https://jp.fsc.org/preview.fsc-policy-on-conversion.a-588.pdf
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lead to substantial restoration efforts that could be further financed by the
forestry and timber sector.
In 2019, FTA experts took part in an initiative, led by the International
Tropical Timber Organization and the Collaborative Partnership on
Forests, to develop a revised version of the Guidelines for Forest Landscape
Restoration in the Tropics (ITTO 2020) that operationalizes the six FLR
principles (Table 1) into actions on the ground. The guidelines are intended
to serve as a coherent framework for FLR design, implementation and
monitoring. FTA also conducted, as part of its collaboration with CGIAR’s
Research Program on Policies, Institutions and Markets, and Research
Program on Water, Land and Ecosystems Program, a joint assessment
of CGIAR work on FLR (Gitz et al. 2020a). Drawing from this work, a
typology of restoration options to support decision making was produced
(van Noordwijk et al. 2020). The typology assists those implementing FLR
interventions to do so in a socially inclusive manner along various stages of
the “forest transition curve”5 (Figure 1).
FTA has also contributed to the generation of international guidance for
managing and restoring degraded ecosystems, focusing in particular on
bamboo, a multipurpose plant with a wide range of high-end industrial
products. The planting of bamboo contributes to land restoration through
its fast growth rate and ability to stabilize eroding slopes while providing
economic benefits. However, it has also raised concerns vis-à-vis its
environmental and social acceptability, especially for exotic bamboo species.
A 2019 manual provides up-to-date information for the establishment and
management of bamboo plantations, all the way from the nursery to the
harvesting phases (Durai and Long 2019). At the national level, management
guidance on bamboo was also produced for Ethiopia (Boissière, Beyessa and
Atmadja 2019) in support of the government’s current plans to develop the
bamboo sector. Likewise, FTA crafted guidelines for dry forest management
adapted to the Ethiopian context (Atmadja et al. 2019) as a response to
that country’s government making sustainable management of dry forests
a priority that includes reforestation actions. Similarly, FTA has also raised
international awareness through detailed, multi-country data collection
across Africa on the need to pay careful attention to the local context as a
key precondition for inclusive upscaling of regionally-based FLR initiatives
(Hughes et al. 2020).

5

The forest transition curve describes over time a reversal or turnaround in land-use trends for a given territory from a
period of net forest area loss to a period of net forest area gain (i.e., tree plantations or natural forest regrowth).
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FTA scientists have further developed innovative diagnostic and assessment
tools to help in the design, implementation and monitoring of FLR. Based
on analyses of historical experiences with FLR, a “stoplight” tool to evaluate,
design, monitor and communicate FLR has been developed (Stanturff et al.
2015). A collaborative monitoring diagnostic (Guariguata and Evans 2020)
assists FLR planners to assess their initiatives against a checklist of success
factors to determine whether they are ready for collaborative monitoring
and to identify what elements need to be strengthened across a range of
jurisdictional scales. A tenure-responsive diagnostic (McLain et al. 2021)
offers restoration practitioners a framework for identifying the policy reforms
needed to address rights-related barriers to FLR design and implementation.
A framework to assess the provision of ecosystem services from planted
forests (Baral, Guariguata and Keenan 2016) aims at helping managers and
implementers to identify and measure both the delivery of a given service and
the intended beneficiaries of it. This framework has inspired FTA partners
such as WWF New Generation Plantations Initiative6 and has been tested
on the ground in tree plantations (Paudyal et al. 2020), adapted to bamboo
forests in particular (Paudyal et al. 2019). FTA work has also contributed
to developing conceptual frameworks for socially inclusive and ecologically
sound peatland restoration in Indonesia (Puspitaloka et al. 2019).
FTA scientists and partners have developed innovative geospatial tools and
approaches such as the Land Degradation Surveillance Framework (LDSF)
to diagnose land and soil health across landscapes.7 The framework aims at
enhancing understanding of land degradation dynamics at multiple spatial
scales and is continuously fed by collecting data through a rigorous sampling
process of a number of indicators of soil and land integrity. The LDSF has
been applied in projects across the global tropics (Vågen et al. 2016; Vågen
et al. 2013; Vågen and Winowiecki 2019) and is currently one of the largest
global land health databases, with more than 30,000 plot observations and a
soil property database with data from more than 100,000 soil samples. Key
outputs from the framework include approaches to assess restoration potential
in African drylands (Winowiecki et al. 2018), participatory approaches to
assess degradation and prioritize restoration actions (Crossland et al. 2018),
and assessments of soil-based climate mitigation potential (Vågen and
Winowiecki 2013).
FTA also hosts and regularly updates the collaborative International
Database on REDD+ projects and programs,8 which includes restoration/
afforestation projects as part of the + (plus) in REDD+. Globally, there

6
7
8
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https://newgenerationplantations.org/multimedia/file/ff98c77e-77cb-11e3-92fa-005056986314
http://landscapeportal.org/blog/2015/03/25/the-land-degradation-surveillance-framework-ldsf/
http://www.reddprojectsdatabase.org/
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Bag of charcoal being
transported to the market,
Yangambi, DRC.
Photo by Axel Fassio/CIFOR.

is continued interest in the database, which to date has been used widely
and cited in dozens of scientific publications. FTA has also developed an
assessment tool to determine the vulnerability of selected tree species in South
American dry forests to anthropogenic threats (including climate change, fire
and overexploitation) in order to inform both restoration and conservation
planning (Fremout et al. 2020).
Finally, FTA scientists and partners have developed two mobile tools
for farmers and restoration practitioners to “plant the right tree in the
right place for the right purpose” and to collect information on how
farmers are managing and protecting trees on their farms. One is the
vegetationmap4africa (Lillesø et al. 2011; van Breugel et al. 2015), a tool
that provides information about those species that can potentially occur in any
selected location, based on their documented occurrence in different natural
vegetation types.9 The other is the Regreening Africa App, which helps
users to collect information on how farmers are managing and protecting
trees on their farms.10 The high resolution baseline potential natural
vegetation map for Eastern Africa (http://vegetationmap4africa.org) is also
integrated in the Ecoregions 2017 (http://ecoregions2017.appspot.com/)
map (Dinerstein et al. 2017) that was utilized to investigate the potential of
allocating at least half of the Earth to conservation.

9
10

https://vegetationmap4africa.org/Home.html
https://play.google.com/store/apps/details?id=com.icraf.gsl.regreeningafrica
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4.2 FLR and gender
Gender equality and social inclusion cuts across the FTA portfolio through
a multicentre Gender Integration Team. The team has played an important
role in raising the profile of gender within forest and landscape restoration
among various environmental organizations and actors at different levels.
This includes organizing an international workshop at the Global Landscapes
Forum in 2017, where discussions on lessons learned and knowledgesharing exchanges took place among civil society, multilateral organizations,
the research community and private-sector actors. A set of proposals was
prepared on how to enhance gender responsiveness in FLR initiatives.11 In the
same year, the team produced a framework for the design and implementation
of FLR interventions that included a series of recommendations for
advancing gender equality and justice in these interventions, also identifying
the main risks involved when gender issues are ignored (Basnett et al.
2017). The framework has been used by key FTA partners12 and further
integrated into FLR guidance.13 Gender issues in the context of participation,
empowerment and benefit sharing have also been addressed by FTA scientists
in the monitoring FLR activities (Evans et al. 2018; Mwangi et al. 2011) and
the practice of agroforestry (Kiptot et al. 2014).

11
12

13

18

https://www.globallandscapesforum.org/publication/joint-infobrief-set-on-gender-equality-and-forest-landscape-restoration/
Partners include United Nations Convention to Combat Desertification, Women Organizing for Change in Agriculture and Natural
Resource Management, and International Union for the Conservation of Nature
See https://www.recoftc.org/flr-guide-southeast-asia/why-and-how-should-we-consider-gender-equality-forest-landscape-restoration
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4.3 Bioenergy and food security in FLR
In many landscapes where forest and landscape restoration is being proposed,
contributions to energy security through bio-energy pathways are rarely
highlighted as an important FLR intervention. In addition, concrete guidance
on how to mitigate the impact of bioenergy production, which includes
woodfuel, in a landscape context remains largely unaddressed. FTA scientists
have helped to raise awareness of the technical (Harvey and Guariguata
2020) and governance dimensions of woodfuel production and use by
recommending integrated approaches that enhance local livelihoods (Sola
et al. 2016) while also contributing to the food security of rural populations,
especially in remote areas that are off-grid (Mendum and Njenga 2018).
Further, FTA scientists have highlighted the role that agroforestry can play
in reducing wood harvest pressures in forests through supplying trees on
farms (Liyama et al. 2016). FTA scientists have also generated evidence on
the contribution that bioenergy crops make to meeting the requirements
for energy and food security while restoring degraded land (Rahman et al.
2019). Recent FTA work across the African continent, where biomass-based
energy will maintain its importance in the near future, assessed the role
of FLR for bioenergy purposes while demonstrating its high potential for
minimizing native forest loss and habitat degradation (Duguma et al. 2020).
From a food security perspective, FTA scientists also have raised awareness of
how the extraordinary diversity of tropical tree species is often insufficiently
integrated into food systems, while proposing key interventions to increase the
consumption and production of tropical tree-sourced foods as a restoration
option ( Jamnadass et al. 2014; Jansen et al. 2020).
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4.4 Clarifying the “L” in FLR
Over the last decades, it has become increasingly clear that conventional
sectoral approaches, often interconnected and at times conflicting, to
address environmental and social problems remain inadequate to tackle
biodiversity, climate and food security challenges. The need for integrated
and transdisciplinary approaches, often described as a “landscape approach,”
is embedded in the overall goal of forest and landscape restoration: to regain
ecological functionality and enhance human well-being across deforested
or degraded landscapes and to manage competing land uses and societal
aspirations in an integrated fashion.
Although it remains challenging to implement a landscape approach in
practice, FTA scientists have worked collaboratively on the design and
implementation of this approach in the context of FLR (Chazdon et
al. 2020a). They have further developed key principles and conceptual
approaches for implementing landscape approaches (Sayer et al. 2014;
Freeman et al. 2015) and added further elements on how to improve them
(Reed et al. 2016), while also developing novel ways for measuring holistic,
landscape-level outcomes (Reed et al. 2020). All these efforts will be put to
practice through the Engagement Landscapes concept, where long-term
work aims at supporting transformational change and enhancing landscape
resilience. Engagement Landscapes,
in discrete geographic areas in
South America, Africa and Asia,
are an integral component of
the 2020–2030 CIFOR-ICRAF
Strategy (CIFOR-ICRAF 2020).
They are meant to capture the
critical dimensions needed
to design and implement
FLR interventions, among
others, that include political
economy, governance,
policies and the needs of
various stakeholders
and social groups
(Watson 2020).
The village of Nalma,
Nepal, in the foothills
of the Himalayas.
Photo by Mokhamad Edliadi/
CIFOR.
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4.5 The right genes and the right species
Failing to consider genetic issues before selecting
plant material for restoration purposes may result
in poor growth and survival and ultimately, in a waste
CIFOR scientist
of both human and financial resources, regardless of
recording the
measurement
the original objectives (e.g., biodiversity conservation,
of a sapelli tree
carbon sequestration or timber production). Seminal
near Lieki, DRC.
reports on this topic produced in part by FTA (e.g.,
Photo by Axel Fassio/
CIFOR
Bozzano et al. 2014; Loo et al. 2014) ultimately generated a
series of research, management and policy recommendations
that were disseminated, in particular, at regional training workshops led by
the Secretariat of the Convention on Biological Diversity (CBD) in 2014 in
the context of its ecosystem restoration mandate (Aichi Target 15).14 As a
result, the Conference of the Parties to the CBD adopted a recommendation
in the same year to include genetic considerations in ecosystem restoration
and conservation.15 Since then, FTA scientists have been active in further
raising international awareness of the need to pay attention to the quality
and genetic diversity of seeds. Global assessments of ongoing FLR initiatives
worldwide ( Jalonen et al. 2018) and climate mitigation projects (Roshetko
et al. 2018) identified a critical lack of sufficient genetic diversity of tree
germplasm, while a detailed baseline assessment across seven Latin American
countries reinforced the need to pay much more attention to the genetic
origin and diversity of seeds used in reforestation programs and projects
(Atkinson et al. 2018). An FTA paper (Lillesø et al. 2018) analyses reasons for
and suggests measures to mitigate the lack of adoption in productive systems
and for FLR.
The species selection tool based on the vegetationmap4africa (Kindt et
al. 2015) and the Diversity for Restoration tool16 goes even further. The latter
focused on dry forest ecosystems in tropical America, and the former on
areas of Africa, aims at assisting managers, researchers and decision makers
in selecting the most appropriate tree species, along with the best source of
seeds, for a given restoration objective, and includes information about tree
propagation and climate change considerations (Thomas et al. 2017). More
recent FTA work has delved deeper into the seed-supply dimension of FLR to
discern the factors that either promote or hinder the supply of good-quality
and site-adapted tree seeds, in order to further identify key entry points for
inserting high-quality germplasm in a FLR context (Valette et al. 2020;
Lillesø et al. 2018 and 2021).

14
15
16

https://www.cbd.int/sp/targets
See CBD COP Decision XII/19. https://www.cbd.int/decisions/cop/12/19
https://www.diversityforrestoration.org/
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5. Contributions to policy and
governance
Policy agendas are generally the product of a political process and often
develop with little input from researchers and experienced practitioners, who
generate relevant knowledge. At the same time, research agendas are often
developed without the participation of policymakers and therefore may not
be relevant to key policy issues. Knowledge-generation projects, regardless
of their funding sources and the origins of investigators, need to ensure that
information can be transferred to relevant stakeholders. Over the years, FTA
scientists and partners have aimed to bridge this gap by targeting research
to influence policies and regulations in the context of FLR interventions,
through national and regional assessments of both past and existing initiatives
in the context of planning, implementing and monitoring biophysical and
socioeconomic dimensions.

5.1 Looking back to move forward: identifying gaps in FLR
policies, programs and projects
The launch of the Bonn Challenge in 2011 and related initiatives at the
regional level (i.e., AFR100 for Africa, Initiative 20x20 for Latin America)
triggered the development of national restoration plans and strategies. FTA
scientists examined the scope and contents of some of these plans while also
looking at lessons learned from past efforts in shaping national restoration
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ambitions. A comparative analysis of four national restoration plans from
Latin America (Méndez-Toribio et al. 2017) revealed critical gaps that
warrant attention in order to upscale restoration efforts and meet national
and international commitments, including paying more attention to social
participation and to adaptive management and monitoring. A comprehensive
analysis of lessons learned from restoration initiatives in Colombia over the
last four decades (Murcia and Guariguata 2014) provided recommendations
for governments, managers and researchers on how to overcome design
and implementation challenges for greater impact. These recommendations
came at the right time: just when the Colombian national restoration plan
was being developed in 2015 and are still considered in the design of current
tree planting programs in this country. In China, FTA scientists examined
the effectiveness of compensation payments in large-scale restoration efforts
such as the Conversion of Cropland to Forests Program (Bennett et al. 2014).
A similar assessment for Mexico looked into the successes, lessons learned,
and research and development gaps and will inform the development of the
national restoration plan (Méndez-Toribio et al. 2018). From the standpoint
of commercial tree plantations, and recognizing a knowledge gap in Peru’s
forest plantation sector, FTA and partners conducted a historical analysis
of country-specific data to learn from the past, identify specific bottlenecks,
and detail the building blocks Peru could use for long-term planning. The
resulting report (Guariguata et al. 2017) greatly influenced Peru’s Forest
Service in the development of its plantation forest program by providing
recommendations to formulate its response to the country’s restorationplantation challenge.

Bolaina (Guazuma
crinita) plantation in an
agroforestry system, Peru.
Photo by Juan Carlos Huayllapuma/
CIFOR
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Ethiopia, a country with important domestic commitments to forest and
landscape restoration, has been a key location for intensive FTA work on
FLR. A nationwide project-level characterization in that country (Abera et
al. 2019) concluded that historically, most FLR research has focused at the
plot scale, thus constraining the ability to influence wider, landscape‐scale
processes and associated socioecological interactions; and that many of
the FLR initiatives were sectoral in nature. Over the years, FTA scientists
and partners have actively engaged with decision makers in Ethiopia on
how to enhance national forest legislation as it pertains to FLR issues; in
particular, on recognizing community rights to forest use (McLain et al.
2019), and to address a key bottleneck of appropriate planting material for
restoration (Lillesø et al. 2018 and 2021). FTA researchers have also looked at
participatory forest management and area exclosure — the two major FLR
interventions applied in Ethiopia — by identifying and proposing the key
actions needed for improving their social and environmental outcomes (Kassa
et al. 2017).
At the regional level, FTA scientists have concentrated much effort in
Latin America on various fronts. They assessed the extent to which ongoing
land restoration projects are contributing to satisfy the multiple goals
embedded in the FLR approach as a way to guide and improve scaling up
while assessing implementation gaps (Coppus et al. 2019). A key finding is
that, despite growing awareness that integrated approaches are at the heart of
FLR, the socioeconomic dimension remains under-addressed in the majority
of restoration projects. In addition, monitoring — also key in order to learn
from FLR approaches and their results over time — is still regarded as an
extra cost instead of a necessary investment. FTA gauged the perceptions
of different types of stakeholders from 17 countries of how forestry
and environmental legal frameworks enabled or hampered the effective
implementation of FLR interventions at the national level (Schweizer et al.
2021a). The authors found that most legal frameworks are in sectoral “silos”
and that, as a whole, these frameworks lacked much-needed articulation to
enable the coordinated deployment of FLR interventions across landscapes.
Another study (Cronkleton et al. 2017) examined the clarification and
securing of local stakeholders’ property rights as one incentive for FLR. It
also showed how policy reforms have influenced local participation in FLR
initiatives by modifying land-use behaviour to increase forest cover. Finally,
another multicountry report provided key policy recommendations and
common lessons learned in optimizing the role that bamboo plays in restoring
degraded lands, drawing on locally developed, bamboo-based FLR initiatives
(FAO and INBAR 2018).
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5.2 Policy and legal levers to promote natural forest
regrowth
Under suitable conditions, deforested land used for agricultural crops
or pastures can revert to forest through assisted or unassisted natural
regeneration. Natural regeneration can sometimes be a preferable,
complementary activity to tree planting by virtue of its cost effectiveness
and biodiversity values. FTA researchers have discerned key research and
policy-related aspects that include identifying biophysical and socioeconomic
drivers for (assisted and/or unassisted) natural forest regrowth to prosper
as a viable land-use option (Lohbeck et al. 2020; Crouzeilles et al. 2020);
information on monitoring approaches involving local communities (Evans
et al. 2018); and highlighting the main enabling incentives, governance
structures and regulatory conditions needed to promote the stewardship of
natural forest regrowth (Chazdon et al. 2020b). In the Peruvian Amazon, for
example, although farmers rely on natural forest regeneration to promote the
establishment and growth of fast-growing timber, forestry legal frameworks
often hamper the use, harvesting and transport of trees from agricultural
fallows. FTA work has generated recommendations to national forestry
authorities to include fallow timber in farm and forest regulations in order to
help formalize the supply chain and generate economic benefits to small-scale
producers (Sears et al. 2018). Also in Peru, after assessing the potential role
of agroforestry concessions in maintaining and enhancing tree cover, FTA
researchers recommended to forestry authorities to revise existing regulations
to formally recognize local agroforestry practices (Robiglio and Reyes 2016).
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6. Focusing on actors on the
ground
Previous national assessments by FTA and partners revealed that, overall,
there was little involvement of local communities in the design and
monitoring of restoration projects (Murcia and Guariguata 2014; MéndezToribio et al. 2018). Entities that adopt top-down approaches are unlikely
to gain the community support and ownership needed for long-term
sustainability. However, FLR interventions require approaches that are
practical and suited to larger scales, which often means embracing a wide
variety of contexts in the landscape. To this end, appropriately moving
beyond the plot scale is essential for upscaled solutions. The Research in
Development approach developed by FTA and partners relies on strong
farmer participation in the design and implementation of restoration projects
across a diverse number of sites and socioecological contexts. In this way, any
variations in local conditions and farmer circumstances are explicitly included
in the research to generate evidence for upscaling and large-scale impact;
that is, understanding what works best where and for whom. Under this
framework, a farm-centred project,17 implemented in Ethiopia, Kenya, Mali
and Niger, has influenced the adoption of restoration practices on the ground
(Mollins 2020) while also explicitly including gender dimensions (Crossland
and Paez-Valencia 2020) and applying innovative co-learning and knowledgesharing approaches (ICRAF 2020).

17
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The project was the Restoration of Degraded Land for Food Security and Poverty Reduction in East Africa and the
Sahel: taking successes in land restoration to scale. See http://www.worldagroforestry.org/output/full-brochure-2020using-planned-comparisons-east-africa-and-sahel
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From both an operational and a capacity development standpoint, scaling
FLR from the bottom up is necessary yet challenging. How to bring together
teams with the adequate disciplinary backgrounds (forestry, ecology,
economics, as well as social and political science) remains an important
consideration. Gaps in professional capacity development have been identified
by FTA and partners by surveying more than 400 restoration professionals
across Latin America and the Caribbean (Meli et al. 2019). The study
concluded that the most important constraint hindering FLR capacity
development is the limited availability of both curricular and extra-curricular
programs, most notably, short intensive courses focused on socioeconomic and
management dimensions. Further, a negotiation-support toolkit for learning
landscapes was published by FTA scientists (van Noordwijk et al. 2013);
the book showcases 49 methods and computer software that allow rapid
appraisals to be conducted of landscapes, conflict over land tenure, markets,
hydrology, agrobiodiversity and carbon stocks, and to run simulation models
at various scales (for example, tree and crop interaction at the plot level, water
flows in landscapes, land-use-change dynamics) that can be used to combine
broad insights with the specific properties of any location. On-the-ground
approaches for inclusiveness in restoration decision making have been also
pioneered by FTA, such as the Stakeholder Approach to Risk Informed and
Evidence-based Decision-making (SHARED).18 It provides a framework to
bring together processes, evidence and tools, and to shift decision making
towards more inclusive, inter-sectoral and inter-institutional integration,
applied through FTA’s Engagement Landscape approach.

6.1 Economics of restoration
FTA has identified cost-benefit analysis as an area that needs additional
research to facilitate the engagement of actors, particularly investors for
up-scaling (Wainaina et al. 2020; Gitz et al. 2020b). It participates in The
Economics of Ecosystem Restoration (TEER) initiative led by FAO, which has
developed a protocol to collect standardized data on the costs and benefits of
restoration projects.
The potential of markets and their interaction with policies to leverage
investment for FLR in the tropics remains a challenge. In particular,
governments will need to play a critical role in establishing appropriate policy
frameworks and institutional arrangements to support private investments
for upscaling FLR initiatives. FTA researchers assessed the effectiveness of

18

http://www.worldagroforestry.org/shared
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restoration concessions in Indonesia; created in 2004, they remain the largest
initiative to restore tropical forests through private investment (Harrison et al.
2020). Although they provide a promising approach, the study revealed that
implementation costs remain high, and that developing revenues at sufficient
scale from carbon, non-timber forest products and ecosystem services
remains challenging. The results of this work have prompted the review of
the regulatory framework governing restoration concessions in order to make
them more investor-friendly.

Forest nursery,
West Kalimantan,
Indonesia.
Photo by Ricky Martin/CIFOR
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7. Contributions to national and
international dialogues
FTA has also contributed substantially to enriching international dialogues
and fora, and to key global assessments of FLR in its multiple dimensions.
FTA is a member of the Global Partnership on Forest Landscape Restoration,
and FTA scientists were present at the launch of the Bonn Challenge in
2011. FTA partners are active members of the New York Declaration on
Forests Assessment Group (NYDF Assessment Partners 2019) and form
part of the Steering Committee of the upcoming edition of the Global
Land Outlook.19 FTA members are also technical partners of the Latin
American 20x20 Initiative, technical advisor to the African restoration
initiative AFR100 (CIFOR 2019) and the FAO Monitoring Task Force in
support of the UN Decade on Ecosystem Restoration,20 and have taken part
in international, high-level scientific workshops on FLR, such as the Latsis
Symposium Series (Pallares 2018) and intergovernmental workshops of the
Convention on Biological Diversity on ecosystem restoration in the context
of the post-2020 global biodiversity framework.21 Relevant FTA work has
been cited as essential reference in the IPBES Assessment Report on Land
Degradation and Restoration (Montanarella et al. 2018), the first edition of
the Global Land Outlook (UNCCD 2017), the Global Biodiversity Outlook 5
(Secretariat of the Convention on Biological Diversity 2020) and textbooks of
international relevance. 22

https://knowledge.unccd.int/glo/glo-2nd-edition-coming-2021
http://www.fao.org/redd/news/detail/en/c/1293753/
21
https://www.cbd.int/doc/c/cdb5/7d87/176326ade3fb6fea7f96ca13/post2020-ws-2019-11-05-en.pdf
22
For an example, see https://islandpress.org/books/primer-ecological-restoration
19
20
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FTA scientists have also provided inputs to the development of the strategy
document for the UN Decade on Ecosystem Restoration (UNEP 2020). In
addition, many FTA scientists have contributed as panelists or presenters
at global conferences such as the Kew Conference on Reforestation for
Biodiversity, Carbon Capture and Livelihoods,23 and the Global Landscapes
Forum on tree planting (Box 1).

Box 1. The right tree for the right place and the right purpose
On 29 September 2020, FTA partners and FTA researchers participated
in the on-line meeting “Can tree planting save our planet?” in
collaboration with the Global Landscapes Forum. The meeting also
included community leaders, investors and policymakers. Close to 5,000
participants from 123 countries tuned in to the forum, which included
27 presentations and reached at least 5 million people via social media.
Panelists and participants highlighted inclusion and knowledge-based
land restoration as critical next steps. They also said it was important
to mobilize more private capital, secure a better supply of high-quality
seeds and recognize the full value of trees as a social asset. Other
suggestions for future action included overcoming the misconceptions of
tree planting as an easy fix for climate change, improving its efficiency
through technology and techniques, and including fire prevention and
natural regeneration in land restoration efforts. Key messages from the
meeting were:
•
•
•
•

•
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Tree planters should become tree growers, with a long-term time
horizon;
The right tree requires the right seed. To plant and grow a diverse
range of trees means having quality seeds available in the necessary
quantities;
Tree planting is only one tool in the fight against climate change
and must be supported by other measures, such as carbon emissions
reduction and forest conservation;
Technology and techniques such as drones, smartphone apps and
remote imaging accelerate the planting process and provide essential
information on potential sites, growth monitoring and natural
regeneration;
Inclusion of local communities, women and youth is vital in the
decision-making process to help ensure the survival of a planted tree.

https://www.kew.org/science/engage/get-involved/conferences/reforestation-biodiversity-carbon-capture-livelihoods
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8. Moving forward
The varied contributions from FTA on the topic of forest and landscape
restoration highlighted here are expected to continue to inform the science,
policy and practice of FLR and will remain part of FTA’s legacy while
providing essential ways to move the global restoration agenda forward.
That being said, future areas of action and strategic pathways have been
proposed by restoration experts (Aronson et al. 2020; Fischer et al. 2020)
in the context of the UN Decade on Ecosystem Restoration (UNEP 2020).
In general, these recommendations reiterate holism, interdisciplinarity and
social inclusiveness as the cornerstones of any restorative intervention;
emphasize the inclusion of and respect for traditional ecological knowledge;
call for working across productive sectors and moving out of silos; and urge
enhanced on-site training and capacity building. Restoration experts are
further insisting on enhancing the application of transdisciplinary approaches
and expertise in managing and dealing with complexity, and including longdistance, socioecological telecoupling24 processes. And last but not least, on
strengthening the evidence base for improving restoration practice (Cooke
et al. 2019). As mentioned, the outputs of FTA included here touched upon
many of these issues in one way or the other.
Yet some challenges remain. For example, ten years after the launch of
the Bonn Challenge, FLR projects and programs across the globe almost
uniformly suffer from insufficient, non-inclusive monitoring and reporting
schemes, thus hampering social learning and adapting to change over the
24
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Telecoupling means that human-caused processes in one part of the world can affect other parts of the world, even places
far distant from the source.
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long term (Ota et al. 2020; Höhl et al. 2020; Schweitzer et al. 2021b; Stanturf
and Mansourian 2020). The necessity of investing in a long-term vision from
an institutional, technical and socioeconomic dimension needs no further
emphasis, as clearly stated in Principle 6 of FLR on adaptive management
(Table 1). As became clear at the 2020 FTA Science Conference25 on the
added value of a strong and diverse research-for-development partnership
to address complex issues, it is hoped that FTA partners further capitalize
on the last 10 years of collaboration in order to improve FLR interventions.
As the UN Decade on Ecosystem Restoration is already in full force, there
is an urgent need to update and further refine previous efforts at informing
the policies and practices that underpin the design of FLR projects and
programs. It is hoped that the work of FTA over the last decade further
contributes to this end.

25

https://www.kew.org/science/engage/get-involved/conferences/reforestation-biodiversity-carbon-capture-livelihoods
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