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Abstract

This paper examines the most significant challenges currently faced by forest landscape
restoration projects and explores successful solutions to these, which have been 1

examines how community engagement and the opportunity cost of
project success long-term. It then explores how climate changesinduc
conditions and the increasing frequency of climate-driven i
and outcomes. Finally, the paper discusses the need tomexe

ing ptoject planning
riven approaches

portfolio of high-quality forest restoration p flea rld examples of these
restoration challenges, offering insights, act d mitigation strategies. By
bridging theory and practice, this paper e common obstacles faced by project
teams and the solutions developed lemignt ce effective and sustainable forest
landscape restoration.

Introduction

(FAO, 2020)
Yet, these

local ¢ iti d biodiversity that rely on them. Protecting forests also offer one of the
most effectl lutions to mitigate the impacts of climate change globally. It is estimated that if
deforestation had been reduced globally by 10% from 2005-2030, 0.3-0.6 gigatons of carbon
would not have been emitted per year (Kindermann et al., 2008). The Kunming-Montreal Global
Biodiversity Framework, provides global targets to reach by 2030 to urgently reduce threats to
biodiversity. Target 2 of this pivotal framework calls on nations to restore 30% of degraded
ecosystems by 2030 (CBD, 2022). One way to protecting forests is through restrictive anti-
deforestation policies. For example, Brazil’s restrictive policies successfully reduced
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deforestation by 47% (Busch and Engelmann, 2017). Additionally, there is a need to increase the
number of protected areas globally, which have been found to decrease rates of deforestation by
41% (Wolf et al., 2021). Preventing deforestation requires a multifactor approach and is vital for
building a sustainable future for forests ecosystems and local communities. Another positive to
FLR is that restored trees can help to protect landscapes from flooding by intercepting and
slowing the water flow while the roots soak up rainwater. Additionally, trees can help to protect

areas from erosion after heavy rainfall as the roots hold soil in place (Wambui and Evans, 2024).

livelihoods long-term. FLR is guided by key principles; fo
functionality, allow for multiple benefits, recognize thatgg
involve stakeholders, tailor to local conditions, mané
natural ecosystems (FAQO, 2021). These principles fo

any restoration initiative
and case studies.

the experiences of 24 Trillion Trees ReForest
between 2020 and 2025, to examine and review

Land Use Pressures

Intro:

Local communities and stakeholders are central to the principals of FLR, enabling
projects to make a tangible impact on the landscapes they look to restore. Local communities
rely on forests for a multitude of resources, both for their subsistence and livelihoods. FLR
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initiatives, however, often face socioeconomic challenges in implementation, especially when
local needs, land rights, and local priorities are not integrated into planning (Shelton et al., 2024).
Engaging local communities is essential for the delivery of successful and sustainable FLR
initiatives, as motivation is driven by clear benefits, secure land rights, and meaningful
participation in project decision making (FAQO, 2021). Understanding these landscape-specific
pressures is essential for FLR approaches that are socially inclusive and economically

sustainable and long-lasting.

1. Community Motivation and Involvement

Intro:

ects of

of a forest,
people are
wton et al., 2020).

Community motivation and inclusion are critical but often ¢
successful FLR initiatives. Globally, 1.6 billion people live ings
many of which are in low or middle-income countries. A 1
impoverished, relying on forest goods and services fo i

communities who depend on resources from these area (their®asic needs (Hermans and
lihoods by improving access
g food and resource security
ts-based approach to FLR centers on

inable and inclusive outcomes. It is essential
ifying the rights of community members in each
articipation (CIFOR, 2017). Without meaningful

local communities and their needs are not considered in project design and
ding clear communication of the goals of the initiative (Hohl et al., 2020).

Challenge/s:

FLR initiatives frequently take place in landscapes that are used for production, such as
agriculture, or livestock grazing. Effective restoration can reverse land degradation (ex: soil
erosion), while generating co-benefits for the land users (ex: improved soil fertility). However,



s

TRILLION
TREES

W& o
this requires a change of land use practices, which is not easy to achieve in rural environments
where traditional norms are embedded, or where restoration measures may result in a short term
loss of revenue for a longer term gain in sustainability. Community buy-in, labor, and long-term
stewardship, are essential for restoration. Without long-term community engagement and benefit
from the project, FLR initiatives will not succeed (Ceccon et al., 2020). If communities are not
meaningfully involved, tree planting and other initiatives may be instigated but later neglected,
removed, or replaced.

There are numerous issues that can plague a project’s relationship wit

project. If communities do not have strong governance or
from restoration efforts long term (like co-ops, land-use
be less able to influence land use decisions (Ceccon
locals being consulted, but not empowered (Lawry & Ram

e phenomenon of
. Stakeholder involvement
challenges such as these make it difficult to coopera maintain community
engagement.

Additionally, communities may
benefits. In many negotiations, loc

ical of BLR practices without understanding its
the scientific knowledge that tends to
opt new or unproven practices. This low

or example, when TEK is excluded key species important to
ood, and culture, may be left out of restoration planning (Long et

vulnerable groups in FLR planning (Ceccon et al., 2020). Some of these vulnerable community
members include women, youth, or marginalized groups. This can lead to disengagement or
internal conflict, undermining restoration efforts.

Solutions:
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To make FLR work, projects must engage with the unique political and social realities of
the landscape, building not just resilient forests, but also sustainable relationships and
livelihoods. This involves integrating technical restoration solutions with community values,
long-term support, and local knowledge. Pacheco et al., (2022) outline several foundational
principles to ensure collective collaboration with local communities in forest restoration
initiatives, including: understanding the local context; ensuring free, prior, and informed consent;
co-designing initiatives with communities; implementing together with local actors; and

recognizing and protecting land and resource rights.
It is critical to understand local TEK, beliefs, and land-use practic

National Park in Assam, India. The local community was if c'of restoration,

selection of land, planting, and monitoring seedlings. local community

compensation to the local community, impo i g men, to aid in planting and
monitoring of the restoration project. Com i on initiatives such as these can

(FAO, 2022).
Restoration plans should y gender-differentiated matters and encourage
s through capacity building and enabling

or example, WWF works in the Usambara

implementa monitoring and evaluation stages (McLain et al., 2017).

Case Study:
[WWF Kenya — NB this case study is with the project team for final approval]

Overview
The Kaptagat forest restoration project is a collaborative effort to rehabilitate 1,000 hectares in
Kenya’s Elgeyo Hills-Cherangany Ecosystem. This critical landscape includes five gazetted
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(fenced off) forest blocks and farmlands covering 32,000 hectares (including 21,000 hectares of
protected forest). The ecosystem lies within the Lake Victoria and Rift Valley drainage basins
and is a significant local water source for over 134,000 people, providing water for irrigation,
industrial and hydro-power generation. The project is restoring degraded forest areas in
protected public land with legal ownership land tenure agreements. The project aims to reverse
deforestation through agroforestry, climate-smart agriculture, and clean energy solutions like
biogas and solar water pumps. The restoration work supports biodiversity, water conservation,
and food security for local communities.

Challenges and solutions
A challenge in the landscape is the increase in population size, exerting

the demand for water, energy, charcoal production, firewood colleci
and  harvesting of exotic trees,  Bringing the community togeth
and involving all stakeholders in every level of the process iti
project. Problems which needed tackling included:
¢ M any community members had experienced
in the community including restoration, givi
imposed on them
e A high level of mistrust due to past fai

saw each other as a threat and no i conservation
e Dependency on the forest a i by the community members e.g.
firewood for domestic us

bers on the link between forest conservation
and ecosystem serv bility, carbon sequestration, climate change,
biodiversity
The challenges were
including commuini

faith leaders.

gagements with the community at different levels
inion leaders including the political class, elders, youth and
ings (called ‘barazas’) consensus was built and with an

understan a needs the efforts of all stakeholders and their voices are
important in o a diffétence in management of forest resources. Awareness was created and
inform: the support of Kenya Forest Service staff.

Tr | community engagements was the cornerstone of all deliberations. Complete
disclo ess created trust and ensured the community were part of decision making.

ses on involving local communities in tree planting, maintenance, and nursery
development. Through the Kaptagat Community Forest Associations (CFAs), communities are
the key actors in the Kaptagat project team as any action happening in the forest affects them
both directly and indirectly, so they are therefore central to project implementation and beyond.
The project focuses on planting native species, such as Bamboo and Syzygium species and
Juniperous procera. CFAs collect the seedlings from natural forests as wildlings and then raise
and care for the seedlings in nurseries.

The project team promotes environmental restoration, economic opportunity, and long-term
community wellbeing. Key actions include training 120 farmers in climate-smart agriculture and
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biogas production, installing solar-powered water pumps, and planting native trees to control soil
erosion and preserve biodiversity. The project is adapting to agroforestry practices, designating
areas of land for the community to use, for example, to collect hay to feed livestock. The
collaborative efforts among various stakeholders ensure that the restoration activities are well-
coordinated and sustainable, creating a resilient and thriving ecosystem in Kaptagat.

Several key events and gatherings were pivotal in forming and strengthening the CFAs in
Kaptagat:
e Annual tree planting events saw over 500 members participate in the

This annual event has become the turning point for community bu s helped to
shift the mindset from “government project” to “our forest, our nual
editions have evolved into high-profile gatherings reinforcing co nd
momentum through hands-on collaboration.

challenges, legal frameworks (e.g., Forests Act 200
Kaptagat Forest focused on mapping user groug

arly barazas in
rewood collectors),

resolution, resource mobilization, and com
role in conservation. CFAs are trained itori d Evaltiation (M&E), where each CFA
ring of seedlings and maintenance of
seedling survival rate of 93%. One

can plant seasonal crops (eg. beans, peas,
s ensured that farmers benefit from crop harvests

Intro:

Opportunity cost refers to the economic value that landowners or communities forgo
when they choose a restoration approach over more profitable land use. This is a central
economic dilemma in FLR, and restoration efforts must offer competitive and sustainable
economic alternatives to make restoration viable and appealing for landowners and communities.
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Recognizing the opportunity cost enables policymakers and stakeholders to make more informed
decisions about land use, striking a balance between ecological benefits and economic needs.

Challenge:

Tenure is a significant and often underestimated FLR matter (Shelton et al., 2024). The
term tenure refers to how land and its resources can be accessed, who the beneficiaries of the
resources are, the length of the contract, and terms (Robinson et al., 2014). Tenuge insecurity can

likely to have insecure land tenure (Mclain et al., 2021). Legalities of poli
inconsistent for rights owners (Sunderlin et al., 2014), leading to co i
barriers directly impacting the livelihoods of individuals.
Another issue with the opportunity cost of land is the
economic argument for restoration to landowners whengge

total of $700 billion per year is spent global
(FAO, 2021). When such incentive structur
case for forest restoration.

Building on this, often com

owing, or useful in daily life, so even if they are important for the
ay not be motivated to cultivate them.

well as allows landholders to benefit from their conservation investments (McLain et al., 2017).
Tenure security provides landholders with confidence that they will benefit from FLR. FLR
efforts must integrate the recognition and actualization of land rights to reduce barriers to
restoration. Formal legal recognition can protect communities from being displaced or
undermined when land value rises. These interventions must include marginalized groups in the
recognition and actualization strategies of securing land tenure (McLain et al., 2021).
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Sustainable agroforestry offers another socioeconomic approach to reduce disparities
between forest restoration and agriculture. This strategy can provide local communities short-
term revenue as well support ecosystem biodiversity (Kumar et al., 2024). Agroforestry has been
shown to increase productivity of agriculture, for example Islam et al., 2024 found a 2.74
increase in land productivity across 40 agroforestry programs in Madhupur Sal, Bangladesh as
well as being economically profitable, and improving soil carbon content, nutrient availability,
and pH.

The adoption of sustainable agriculture is also taking place in the

which is increasingly in-demand in the US and Europe. Yerba mate
Atlantic Forest and can grow effectively in a mixed agroforesin
to have a forest friendly crop as well as generate important
Madagascar, WCS leads a dynamic agroforestry systeiagin

. Similarly, in
anilla, cloves, and

re to invest in low-carbon agriculture to increase
s avoid land degradation, among many benefits

Overview

In the Madidi-Tambopata Landscape, restoration focuses on the protection and recovery
of a forest landscape of global importance that spans Bolivia and Peru. In Peru, the project
restores degraded areas of montane forests (yungas) on coffee farms owned by local families.
The families sign conservation agreements with the Wildlife Conservation Society (WCS), in
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which they commit to halting forest conversion into agricultural land in exchange for technical
and financial support to improve the productivity and quality of their coffee, as well as for the
long-term maintenance of restored areas and their forest zones. The project aims to plant 20,000
native trees in 20 hectares of degraded land and, to a lesser extent, in agroforestry systems. This
seeks to improve forest connectivity, support biodiversity conservation, enhance’ microclimatic
conditions, and boost sustainable coffee production for the benefit of the local community.

Sixty coffee-growing families, 29 of whom have conservation agreements, committed to

odorata), regional laurel (Nectandra reticulata), coffee laurel (Cora 1 mahogany
e Clusia

pachamamae), bamboo (Guadua weberbaueri), quina (Ciné

(Schizolobium amazonicum), and shaifia (Colubrina gland

Challenges and Solutions
A challenge faced in restoration wor
often prefers to plant exotic trees (e.g., pine G8promoted by government

ment time, among other aspects. On the
ity about native species is limited, since most of

agroforestry systems.
t, WCS has designed strategies to encourage the use of native species and
address the erns of coffee-growing families. First, the project team works with families who
have greater knowledge of native species or who are willing to try them, combining tree planting
in non-cultivated areas they wish to restore with agroforestry systems to incorporate nutrients
and shade into coffee-growing. Some of them are more willing to try native species because they
believe exotic species, such as pine, take more than a year to decompose without enriching the
soil, and that pine trees often break under strong winds while growing, damaging coffee plants.
These families act as pioneers and references within the community, with the potential to
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influence their neighbours and motivate greater adoption of native species. In addition,
responding to local concerns and as a strategy to improve the perception and value of lesser-
known native species, the project team has sought to reach agreements with families on the
proportion of species to be planted under agroforestry systems, delivering more trees recognised
locally for their benefits, such as Amazonian pine (Schizolobium amazonicum), cedar (Cedrela
odorata), and bamboo (Guadua sp.). By promoting native species and sustainable land use, the
initiative supports both environmental objectives and the long-term well-being of forest-
dependent communities.

Many families have noted further benefits to the agroforestry appr
restoring soil, generating future income when timber species reproduce,
improving habitat for wildlife, improving air quality and contributi
is one of the most biodiverse on the planet, home to thousands of p

including spectacled bears, jaguars, giant otters, and endang
halt deforestation, restore degraded lands, and safeguard cr
and climate stability. Working with Indigenous peoples

t support biodiversity
and government
agencies, the initiative promotes sustainable land usé
stronger forest governance, and alternative livelithoods—< g coffee produced by these
farming families, which enjoys growing glo preciatio its profile, quality, and
flavour.

Climate Change

Intro:

The current climate criSis pré§ents®igni t challenges to forest ecosystems and

itigs that omghem. In 2024, the global surface temperature
reached 1.5°C above . This marks a critical threshold that could indicate
the world is on track stone that carries significance in the context of the
Paris Agreeme limiting the global surface temperature to below 2°C,
preferably industrial levels (WMO, 2025). The frequency and strength of
seasonal ch. S @ atural disturbances are both increasing (Yao, 2022) (WMO, 2021).
Climat k@s,it harder to predict future forest conditions and select appropriate tree

change miti n and adaptation strategies to changing seasonal conditions and natural
disturbances. While these two challenges have similarities, they require different ground
approaches to respond. These considerations need to be integrated into all stages of forest

restoration planning, from site and species selection to management practices.

1. Changing Seasonal Conditions




(LY

TRILLION
TREES

W& o
Intro:

Intensifying seasonal changes due to climate change pose significant challenges to forest
restoration efforts. These changes can complicate restoration strategies, including affecting tree
growth, species distribution, and ecosystem resilience. Well-functioning forest ecosystems, with
greater biological diversity and covering heterogeneous landscapes, are more resilient to the
impacts of climate change (Baig et al., 2015). It is imperative that FLR projects seek to re-create

resilient landscapes that can be robust in the face of climate-induced seasonal changes.

Challenge/s:

Restoration efforts often rely on predictable precipitation patterns planting, and
establishment. Climate change is disrupting these patterns; rain ma
not at all, leading to poor seedling survival and failed planti
combined with heat events can severely impact forest ecos

events cause physiological stress, increasing mortality 4

rly, too late, or
ought stress
atioefforts. These
ensitive species
ccess as seedlings
struggle to survive under extreme conditions (Gardiner . As temperatures and rainfall
patterns change, the climatic suitability of n ¢
planted today might not thrive in the same la€ation amthe futu
selection and long-term planning. It req dge of predicted future climate
conditions and means restoration i i rovisions for higher levels of seedling

shift. Meaning that trees

his complicates species

rowing seasons, impacting tree phenology
orests, phenology tracks when key life cycle

oreal forests, ultimately affecting seasonal leaf
uo et al., 2024). Additionally, earlier springs have been

These changes can have cascading impacts such as on species
, ecosystem functioning, carbon cycling, and biodiversity (Singh,

ms to seed availability.

Solutions:

It is imperative to update restoration planning to include climate-smart adaptation actions.
Although plants can have adaptive responses to climate change extremes, there are constraints
such as limited genetic variation and habitat fragmentation causing disrupted gene flow
(Anderson & Song, 2020). Since the adaptability of forests to climate change effects is unknown,
strategies must be adjusted to decrease forests' vulnerability to these effects (Rizvi et al., 2015).
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One way to address this is by planting climate-resilient tree species, which have low sensitivity
to change and/or a high capacity to adapt to change (Lee et al., 2019). Fremout et al. (2022)

introduce a Diversity for Restoration (D4R) tool, which helps identify climate-resilient tree

species and seed sources for tropical forest restoration by integrating ecological, climatic, and
functional trait data. This scalable and free tool supports evidence-based decisions for ecosystem
restoration projects in the face of climate change.

Furthermore, monitoring and evaluation are critical to adapting FLR projgcts to climate

availability, allowing for the implementation of mitigation strategies. F
evaluation can enable early detection of climate-related changes, t
respond with adaptive responses (Singh et al., 2024). For example,
southwestern U.S. ponderosa pine forests that monitored drought-i
adaptive treatments like thinning and fuel reduction to redu€
vulnerability (McCauley et al., 2022).

Crucially, FLR initiatives can support agrofo

ducing heat stress and
FLR depends on engaging stakeholders

ingh et al., 2024).
tive approach to implementing climate
e, and transformation, the R-R-T scale.

alley Basin in the Highlands of Chiapas, Mexico, a restoration project led
ational partner, Pronatura Sur, addresses the environmental challenges this
region faces, including rapid urban growth, pollution, and climate change. The overall goal of the
project is to propagate and plant at least 200,000 native trees and restore 1,000 hectares of forest
ecosystem over the next five years.

The project seeks to restore ecosystems, improve water quality, support endangered
species like the Golden-cheeked Warbler (Setophaga chrysoparia) and Guatemalan Fir (4bies
guatemalensis), and boost climate resilience. Through community, government, and corporate
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collaboration, it aims to enhance both environmental health and local livelihoods. Jovel Valley
Basin restoration is based on a community-centred approach that addresses environmental
degradation from urban growth, illegal logging, and climate change. Collaborations with
authorities and local businesses provided support and resources. By combining conservation with
community engagement, the project is boosting biodiversity, improving water quality, and
create resilient ecosystems that benefit both nature and people.

This project is restoring forests on large private properties using a mix of different native

species through typical planting as well as enrichment planting.

Challenges and Solutions
In the past two years the project team has been faced with

Preliminary reports indicate that the duration of dry
increasing severity in recent years. In particular, the 2024

anks to irrigation and management
measures, and any adjustments in n ugh continuous germination of

additional seeds. A water stora

id not soak through into the soil during the first rains. This resulted in
on, directly affecting the survival of planted seedlings.

restoration ss and points to the need for soil management interventions (e.g., mulching, soil
amendments, or micro-catchments) in future cycles.

Two additional problems were reported:
e Earlier seed maturation, which represents a risk for collection since some species may not
have reached full physiological maturity when harvested, compromising subsequent
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germination. This phenomenon requires adjustments in seed collection calendars and
closer monitoring of the plant cycles by species.

e Sheep coming into restoration sites was noted, adding further pressure on established
seedlings and reducing survival probabilities. This type of disturbance by animals

compounds climate impacts, increasing project vulnerability.

protection, and water storage—increases operational costs.
should be considered essential investments to ensure seedlin
establishment in the field.

2. Increased Occurrence of Climate-Related Even

Intro:

Climate change effects have incr e frequeéncy and severity of natural disturbances,
of heat stress can combine with other

athogen outbreaks and amplify the impact on

depends on forest permanence to climate-

pathogen outbreaks (Williams et al., 2020).

furthering the degradation of forest
risks like fires (Brando et al.,

in tropical, temperate, and boreal forest (Andela et al., 2017). In 2024,

imate change led to 6.7 million ha of tropical forest loss and an 80%
increase fro 23 (Andreoni & Villegas, 2025). These fires can become feedback loops,
combined with heat stress as landscapes become increasingly dry and flammable (Bowman et al.,
2020). This pattern increases the rate of deforestation and disrupts the restoration work of FLR
projects as post-fire recovery is also uncertain. Storms and hurricanes can make restoration
riskier, especially in coastal or high-wind landscapes. For example, in tropical forests, extreme
events like the 2015-16 EI Nifo led to elevated seedling mortality (~11%) in wetter ecosystems
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(Browne et al., 2015). Furthermore, the frequency and intensity of extreme floods in mid-latitude
and tropical human regions have been increasing (IPCC, 2014).

Elevating global temperatures are increasing the occurrence of pest and disease outbreaks
in forests. This occurs for a multitude of reasons including that warmer temperatures allow more
insects to survive for seasons they wouldn’t normally and sometimes allows the pests to breed
more generations than they would typically (Buckley et al., 2017). Also, the incrgasing

Furthermore, a paramount challenge caused by climate-related eve
either unpredictable, sudden, or both. For example, wildfires 0cc
such as disease outbreaks, are slow moving (Vose et al., 2 ca nning for these
events even more challenging.

Solutions:
itions will be critical to the
practices into FLR can build
tons. One of these practices is thinning

The ability to respond and adapt to ¢
future success of FLR efforts. Incorporating

% probability that at least 80% trees would
ther practice that has been found to be successful

stant species underwent less severe fires than forests with fewer of
of approaches to fire-resistant forests will build strong and

scale, Simonson et al. (2021) created a framework to help structure a
climate rest restoration approach that includes projects using climate-resilient native species,
monitoring for early signs of pests or disease, planning restoration in areas with lower disaster
risk when possible, and engaging with communities in disaster preparedness and response.
Communities can aid restoration with TEK about how their forests and species respond to fires,
it can increase community engagement and buy-in to the initiative, as well as prepare
communities for climate-related events that can be detrimental to their livelihoods (Evans et al.,



s

TRILLION
TREES

2018). Frameworks such as Simonson et al. (2021)’s provide FLR projects and local
communities with the tools they need to be ready in the face of sudden climate-related events.

Case Study:
[WWEF Bolivia: NB this case study is with the project team for final approval]

Overview
WWF Bolivia is working to protect and restore forests in Northern Chiquitani
affected by deforestation and wildfires. The project supports long-term eco

region heavily

agriculture and cattle ranching and frequently occurring human ca
10 million hectares of forest were destroyed by wildfires in Bolivia . peed of forest
degradation and destruction resulting from these events is a

Challenges and Solutions

The project focuses on a monitoring area in
stakeholders are involved: the Indigeno olorado, which borders the area, and a
private landowner from the Capara the area. Both groups play important
roles in leading restoration monieri i ildfire risks, which are a major threat to
natural recovery.

The team has engaged th uniti otigh awareness sessions about the benefits of forest
s€d by wildfires, and discussions about challenges to
community fire prevention plan for Colorado, has

restoration efforts. Th
i e from affecting communal lands. Thanks to this work,

identified priogity

talled in the field through permanent plots measures the

vegetation
i i the area (e.g. quantity of dry material). With this data, the risk of

availa

The team coordinates with the Wildfire Early Warning System (SATIF) of the Autonomous
Departmental Government of Santa Cruz. Additionally, a monitoring system has been set up to
track recovery and jaguar (Panthera onca) populations. Specifically, three Permanent
Monitoring Plots (PMPs) and four camera traps were installed in the Colorado community, both
in burned and unburned forests. At the Capart property, six PMPs and 14 camera traps were set
up, all in burned forest areas because there were no unburned zones. Local people have shown
strong interest in the fieldwork and the monitoring results, especially since the data can help
manage conflicts between jaguars and livestock.
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The most effective approach taken to-date has been to bring community and private land
management under an integrated fire management scheme, where passive and adaptive

restoration is an element that can’t be achieved without first anticipating and reducing the risk of
future fires.

Financial Challenges

Intro:
Financing forest restoration is a significant and ongoing challen
essential to accurately cost and budget for high quality restoration. @i

R. Successfully navigating
these challenges allows projects to delive i efits to forest ecosystems and local
communities. Strong financial mec
the land use and climate change c

1. Cost of Restoration

us on visible, short-term expenses like seedlings and labour
ost of FLR lies within site preparation, community engagement,

of which carry hidden or indirect costs that aren’t always accounted
. Projects that are underfunded have a higher chance of failing, which can
stimate of the restored area (Bodin et al., 2022). Therefore, many FLR
initiatives ne more holistic budgeting approach.
Challenge/s:

Restoration is a long process that cannot be rushed while being successful. Building
relationships and co-designing projects with local communities takes time as does tree planting
and monitoring to ensure survival and healthy growth. This includes protecting young trees from
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fire, grazing, pests, or drought, all of which require consistent investment over time. Tracking
restoration outcomes and adjusting strategies based on what works is essential but rarely
included in budgets. Monitoring systems, data collection, and evaluation are often seen as non-
essential, even though they’re key to long-term success. Donor cycles typically last 2-5 years,
while restoration outcomes often take 10-20 years to fully materialize. This mismatch creates a

budgeting gap that threatens long-term success unless multi-phase financing plans are in place.

Solutions:

Best practice for the design and implementation of FLR initiatives incl
including the full lifecycle costs of restoration, which are outlined igto fiv
to follow (Trillion Trees, 2022)

1. Account for planning: Clearly define the project ob
strategies

and opriate intervention

FLR projects can have many different objectivesja hi quire distinct approaches
to be adopted, whose costs can vary signific de conserving biodiversity,

enhancing ecosystem processes, counteracti i yrovisioning income and goods,

projects may include multiple appr
, or agroforestry on private farmlands).
e budgeted separately.

planting, farmer managed natura

at indigenous peoples and local groups give their free, prior,
) and are fully involved in planning, decision-making, and carrying

3. Account for different interventions within the same landscape

Projects often involve multiple types of restoration activities within a single landscape,
each with its own set of costs. For instance, one part of the project might help farmers plant trees
that will eventually provide economic returns (ex: timber) while another part focuses on
restoring natural forests with no planned economic use. Although both actions support the
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overall landscape restoration goals, their cost structures will differ. When calculating project
costs (ex: cost per tree per ha), the project must itemize the costs separately for each type instead

of averaging them and adjust the overall cost estimates based off that list.
4. Account for site preparation and ongoing maintenance

Many factors affect the cost of site preparation and maintenance, including local site
conditions, restoration approaches, site protection, and climate disasters. The

issues are ongoing and projects need to ‘front-load’ these expenses into thei er tree

calculations.

5. Account for monitoring outcomes, assessing progress and d. i al capacity

Another important aspect of FLR that often gets ove er-resourced is

monitoring tree growth and survival.

To ensure credibility and long-term success, projects sk

monitoring.
- Use findings to suppo

Defining when a proj
the outset is vital, esp

anthropy to Sustainable Finance Mechanisms

ve global climate and biodiversity goals, large-scale land restoration is essential.
However, delivering this at scale will require a significant increase in funding for FLR, far
beyond what philanthropy alone can provide. Forest restoration efforts worldwide are largely
dependent on small, grant-funded projects, typically supported by philanthropic donations from
individuals, foundations, or corporate social responsibility programs. While this support is
valuable, it is often fragmented, short-term, and insufficient to drive long-lasting, large-scale
impact. To bridge this funding gap and enable projects to generate their own income, they will
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need access to long-term, reliable financing, integrating market-based solutions and sustainable
financial models, such as payments for ecosystem services, carbon credits, and water resource
management. There are increasingly innovative solutions for FLR initiatives to integrate and
generate different types of financial support. Additionally, corporations and investment funds are
being incentivized to move beyond one-time donations and toward long-term, impact-aligned
investment. For instance, innovative funds like TIG and re.green are demonstrating that multi-
year, impact-aligned capital can scale forest restoration through blended revenue, strategies (e.g.:
carbon credits and sustainable timber) with backing from major corporates li icrosoft and
Meta (Sanjayan, 2025).

Challenge/s:

Many conservation efforts aren't financially sustainablesa
because they lack environmental merit, but because they wotg
production of marketable environmental services and th

lack of supportive
economic activities tied to

available grant resources.  Furthermore, 1
government policies can limit community i
restoration. People are less likely to inv
in the future. Considering all these remain small-scale, short-term and
grant-dependent, struggling to ev@lve ent-ready models capable of becoming larger,

sustainable ventures.

Solutions

before scaling. FLR projects must co-design initiatives with local
stakeh: hat the community needs.

Services (PES) systems, which are financial incentives given to landowners, communities, or
stakeholders to restore and manage forests and landscapes sustainably, conditional on
measurable improvements in ecosystem services. These could include provisioning services, for
example food, fuel and shelter; regulating services, for example flood or pest regulation, water
purification and air quality regulation (Everard, 2022); supporting services, for example soil
formation and the provision of wildlife habitat, and cultural services.
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When PES models are designed so that payments are made in exchange for protecting
ecosystem services, those payments directly support conservation outcomes. In these cases, local
communities receive economic benefits from preserving their natural environments, incentivising
long-term stewardship rather than short-term exploitation. For example, In Nam Et-Phou Louey,
Laos, WCS introduced nature-based tourism and local communities receive payments linked to
wildlife sightings captured by tourists and confirmed through camera traps.

In the Usambara Mountains of Tanzania, a critical part of a Water Towers Landscape, WWF-

degraded areas. The overall goal is to restore the ecosystem's abilit
services, supporting both the environment and human well-bgi

Carbon markets allow FLR projects to generate an
carbon from the atmosphere or reduce greenhouse gas g

its thét capture
and individuals

Ve happened anyway),
risk of "double counting". These issues

systems. This resilience, while often overlooked, holds real value for
it underpins the long-term sustainability and reliability of

Case Study: The Forest Restoration Catalyst

Delivering Forest Landscape Restoration at scale requires substantial financing, hinging on a
robust investment case and a strong enabling environment. But few projects pioneering nature-
based solutions have the resources to reach investment readiness. Lack of early-stage financing
can be a problem; capital is needed to turn restoration ideas into investible, operational
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initiatives. For most initiatives, this means years of work to build feasibility studies, stakeholder
partnerships, financial models, and monitoring frameworks.

A growing number of project accelerators are emerging to provide support for early stage
programmes. These programmes can help with critical elements of the project preparation
process, such as feasibility assessments, outcomes modelling and development of robust and
investible business plans.

Trillion Trees has developed the Forest Restoration Catalyst (FRC) to addres
securing early-stage investment in FLR. The FRC provides catalytic fundi
initiatives with the potential to leverage outcomes-based finance to achi

challenge of
st restoration

e scale. It

ng transition plans, alongside
commitments from all including buyers.

e High quality FLR: ity for to implement and scale sectoral best
practices for imjpe i itoring, and accountability by co-developing

ing policies and regulations to promote and secure
yovernance frameworks ensuring equitable decision making and

self- susta in their scaling and development within 5 years. Over the longer term, successful
projects can rettirn a portion of the development finance they have received to enable recycling
of funds to a growing pipeline of landscape partnerships.

As an example in practice, the FRC supported WWF in Brazil to develop an investable model to
drive forest restoration at scale across the Upper Parand water catchment, part of the Atlantic
Forest ecoregion. This area has been subjected to high levels of deforestation for soy bean
agriculture, but climate change, biodiversity loss, and water availability concerns now make it a
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priority region for restoration efforts that protect water courses and prevent soil loss. FRC
support helped deliver an inclusive and scalable landscape business plan to restore 1.6 million
hectares of high priority degraded land in the Upper Parana Atlantic Forest over the next 25
years. This included cost-benefit modelling, analysis of market opportunities for high value
commodities, for example yerba mate, and Payment for Ecosystem Services (PES) options
(water and carbon) that could incentivise farmers to switch away from monoculture crops to
agroforestry systems, and restore riparian areas which increases connectivity for wildlife.

Conclusion

FLR initiatives face complex and wide-reaching ch

explored in this paper; land use pressures, climate change e cing models. Despite
the difficulties that these can create for restoration inifie dressed in many

pgesydemonstrating how FLR
porating TEK into project

ways. This paper has reviewed multiple solutions to t
initiatives can mitigate and adapt to problems
planning can increase community engagem
landscapes, and accessing carbon mark rojects with their own financial resources
and reduce reliance on philanthropi

portfolio of tropical forest res
economic conditions, dem

challenges, it is evident throughout this paper that there are
aid challenges. Each project has its own unique combination of

al and cultural contexts into account. While the challenges facing FLR
ver time as climate and financial problems evolve, it is clear that there are

adaptable, enabling maximum benefits of FLR for people, nature, and the climate.
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