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FOREWORD

In a world of profligate consumerism, global supply chains, and a growing
population, land resources — our soil, water, and biodiversity — are rapidly being
depleted. As a finite resource and our most valuable natural asset, we can

no longer afford to take land for granted. We must move to a crisis footing to
address the challenge and make land the focus.

Land restoration aims to reverse land degradation through a variety of activities
that revitalize our soil, watersheds, and natural ecosystems. It is no longer
enough to prevent further damage to the land; it is necessary to act decisively
to reverse and recover what we have lost. Restoration also prepares us for an
uncertain future. Regenerating our land resources provides multiple benefits for
people, climate, and nature in the form of improved food security and human
health, meaningful green jobs, and drought resilience, just to name a few.

Land Degradation Neutrality (LDN) is at the heart of the land restoration
agenda, providing a practical framework and flexible planning tools for the
sustainable management of our land and water systems. More than 130
countries have adopted LDN targets to avoid the future loss of land-based
natural capital by scaling up sound stewardship and restoration practices.

We cannot stop the climate crisis today, biodiversity loss tomorrow, and land
degradation the day after. We need to tackle all these issues together. Land
restoration is integral to joint efforts under the Rio Conventions and other
international agreements that are essential to make meaningful progress
towards the Sustainable Development Goals. The year 2021 marked the
beginning of the UN Decade on Ecosystem Restoration. This will help galvanize
our efforts and increase the momentum to reimagine, recharge, and restore a
healthy balance with the natural world.

The condition of land affects everyone, so caring for it is our shared responsibility.
That is why the UNCCD unites diverse stakeholders — governments, scientists,
farmers, private sector, and local communities — to support targeted initiatives
that protect and restore land health and productivity. Using collaborative and
evidence-based approaches, we support countries with the knowledge and tools
they need to increase drought resilience, prevent future disasters, and enact
more responsible land governance that empowers women and youth, indigenous
peoples and local communities.

| am therefore delighted to present the second edition of the Global Land
Outlook on Land Restoration for Recovery and Resilience. This edition of the
UNCCD's flagship publication is a timely report offering a compelling rationale
to inspire us all to take action to address multiple crises of our own making.

It provides a suite of flexible pathways for countries and communities to
design and implement their unique land restoration agenda. Never have these
pathways to a safer, just, and more sustainable future been so clearly mapped
for the world to see. The solution is right beneath our feet.

I
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Land resources — soil, water, and biodiversity — provide the foundation for the wealth of
our societies and economies. They meet the growing needs and desires for food, water,
fuel, and other raw materials that shape our livelihoods and lifestyles. However, the
way we currently manage and use these natural resources is threatening the health and
continued survival of many species on Earth, including our own.

Of nine planetary boundaries used to define a ‘safe operating space for humanity’, four
have already been exceeded: climate change, biodiversity loss, land use change, and
geochemical cycles.” These breaches are directly linked to human-induced desertification,
land degradation, and drought. If current trends persist, the risk of widespread, abrupt, or
irreversible environmental changes will grow.?

Roughly USD 44 trillion of economic output — more than half of global annual GDP

- is moderately or highly reliant on natural capital.® Yet governments, markets, and
societies rarely account for the true value of all nature’s services that underpin human
and environmental health. These include climate and water regulation, disease and pest
control, waste decomposition and air purification, as well as recreation and cultural
amenities.*

The world is facing a confluence of unprecedented crises: the fast-moving COVID-19
pandemic has merged with the ongoing and relentless global changes to our climate, land,
and biodiversity. Collectively, these are causing extraordinary levels of human suffering,
social and economic instability, and environmental devastation. Conserving, restoring, and
using our land resources sustainably is a global imperative: one that requires moving to a
crisis footing.

At no other point in modern history has humanity faced such an array of familiar and
unfamiliar risks and hazards, interacting in a hyper-connected and rapidly changing world.®
We cannot afford to underestimate the scale and impact of these existential threats.
Rather we must work to motivate and enable all stakeholders to go beyond existing
development and business models to activate a restorative agenda for people, nature, and
the climate.

Land restoration is essential and urgently needed. It must be integrated with allied
measures to meet future energy needs while drastically reducing greenhouse gas
emissions; address food insecurity and water scarcity while shifting to more sustainable
production and consumption; and accelerate a transition to a regenerative, circular
economy that reduces waste and pollution.

UNCCD | Global Land Outlook 2 ix
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The international community has pledged to restore one billion hectares of degraded land
by 2030. This is only the start. The aim is to preserve nature's life-support services and
safeguard the productivity of land resources for generations to come, reduce the risks and
impacts of disasters and pandemics, and boost ecosystem and community resilience in
the face of impending environmental stresses and climate shocks.

Restoration is a proven and cost-effective solution to help reverse climate change and
biodiversity loss caused by the rapid depletion of our finite natural capital stocks. Land
restoration is broadly understood as a continuum of sustainable land and water management
practices that can be applied to conserve or ‘rewild’ natural areas, ‘up-scale’ nature-positive
food production in rural landscapes, and ‘green’ urban areas, infrastructure, and supply chains.®

The land restoration agenda is a multiple benefits strategy that reverses past land and
ecosystem degradation while creating opportunities that improve livelihoods and prepare
us for future challenges. For example, regenerative land use practices employed to boost
soil health or recharge groundwater also enhance our ability to cope with drought, floods,
wildfires, and sand and dust storms.

Land is the operative link between biodiversity loss and climate change, and therefore
must be the primary focus of any meaningful intervention to tackle these intertwined
crises. Restoring degraded land and soil provides the most fertile ground on which to take
immediate and concerted action.

Land and ecosystem restoration will help slow global warming, reduce the risk, scale,
frequency, and intensity of disasters (e.g., pandemics, drought, floods), and facilitate the
recovery of critical biodiversity habitat and ecological connectivity to avoid extinctions
and restore the unimpeded movement of species and the flow of natural processes that
sustain life on Earth.

Restoration is needed in the right places and at the right scales to better manage
interconnected global emergencies. Responsible governance and land use planning will
be key to protecting healthy and productive land and recuperating biodiverse, carbon-rich
ecosystems to avoid dangerous tipping points.

Modern agriculture has altered the face of the planet more than any other human activity
- from the production of food, animal feed, and other commodities to the markets

and supply chains that connect producers to consumers. Making our food systems
sustainable and resilient would be a significant contribution to the success of the global
land, biodiversity, and climate agendas.

Globally, food systems are responsible for 80% of deforestation, 70% of freshwater use,
and are the single greatest cause of terrestrial biodiversity loss.”® At the same time, soil
health and biodiversity below ground — the source of almost all our food calories — has
been largely neglected by the industrial agricultural revolution of the last century.

Intensive monocultures and the destruction of forests and other ecosystems for food and
commodity production generate the bulk of carbon emissions associated with land use
change.® Nitrous oxides from fertilizer use and methane emitted by ruminant livestock
comprise the largest and most potent share of agricultural greenhouse gas emissions.®

UNCCD | Global Land Outlook 2



Land restoration is about creating sustainable livelihood opportunities for people — small-
scale farmers, indigenous peoples and local communities, businesses and entrepreneurs,
women and youth - to boost incomes, secure food and water supplies, and make
individuals and communities less vulnerable.

Top-down solutions to avoid or reduce land degradation and water scarcity are unlikely
to succeed without bottom-up stakeholder engagement and the security of land tenure
and resource rights. At the same time, trusted institutions and networks are needed to
help build bridges that bring together different forms of capital to restore land health and
create dignified jobs.

More inclusive and responsible governance can facilitate the shift to sustainable

land use and management practices by building human and social capital. Increased
transparency and accountability are prerequisites for integrated land use planning and
other administrative tools that can help deliver multiple benefits at various scales while
managing competing demands.

Land restoration provides unique entry points to apply human rights-based approaches
that improve natural resource use and environmental management, especially when they
are linked to existing national commitments under international treaties and agreements.

In 2019, the UNCCD adopted a decision which “invites Parties to ensure that measures
to combat desertification, land degradation, and drought are carried out in a non-
discriminatory and participatory way so that they promote equal tenure rights and access
to land for all, in particular vulnerable and marginal groups”."

In 2021, the UN Human Rights Council adopted a resolution that “calls upon all States
to conserve, protect and restore healthy ecosystems and biodiversity and to ensure
their sustainable management and use by applying a human rights-based approach that
emphasizes participation, inclusion, transparency, and accountability in natural resource
management”.'

Redirecting public spending towards regenerative land management solutions offers a
significant opportunity to align private sector investment with longer-term societal goals
- not only for food, fuel, and raw materials, but also for green and blue infrastructure for
drought and flood mitigation, renewable energy provision, biodiversity conservation, and
water and waste recycling.

Territorial and landscape approaches can leverage public and private financing for large-
scale or multi-sector restoration initiatives by allowing diverse groups of stakeholders to
establish partnerships that pool resources, aggregate project activities, and share costs.
These collaborative approaches will make land restoration initiatives more effective and
attractive to donors and investors.

It is unrealistic to expect developing countries to cover the entire bill for a ‘just transition’
to a restoration economy and climate-resilient future. Extra-budgetary support will be
needed - from corporate investment, climate finance, debt relief, and donor/development
aid to a range of innovative financial instruments that explicitly include environmental,
social, and governance criteria.

UNCCD | Global Land Outlook 2 xi
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The stark implications of the business-as-usual scenario means that decisive action

at all levels and from all actors is needed to realize the promise of the restoration
scenarios contained in this Outlook.”™ What is clear and unequivocal is the need for
coordinated measures to meaningfully slow or reverse climate change, land degradation,
and biodiversity loss to safeguard human health and livelihoods, ensure food and water
security, and leave a sustainable legacy for future generations.

The United Nations, acting as one, has a unique capacity to motivate the global
community, stimulate a worldwide movement, and help secure finance for land restoration
at scale. With its convening power, the UN can help build the evidence base needed

to assist countries in creating incentives that shift attitudes and behavior towards
regenerative, climate-resilient, and nature-positive solutions.

The UN General Assembly has affirmed that combating desertification, land degradation,
and drought — and achieving Land Degradation Neutrality (LDN) - is an effective pathway
to accelerate progress towards achieving multiple Sustainable Development Goals by
2030." The UNCCD and many global partners are championing the land restoration
agenda, using a wide range of evidence-based strategies and practices that can be
tailored to local contexts and replicated at multiple scales.

Ambitious land restoration targets must be backed by clear action plans and sustained
financing. Countries that are disproportionately responsible for the climate, biodiversity,
and environmental crises must do more to support developing countries as they restore
their land resources and make these activities central to building healthier and more
resilient societies.™

The UN Decade on Ecosystem Restoration is galvanizing indigenous peoples and local
communities, governments, the private sector, and civil society as part of a global
movement to undertake all types of restoration, across all scales, marshalling all possible
resources. This powerful 10-year ambition aims to transform land and water management
practices to meet the demands of the 215 century while eradicating poverty, hunger, and
malnutrition.

Land restoration is a shared responsibility — everyone has a role to play because everyone
has a stake in the future. Governments, businesses, and communities can restore together
by seeking convergence and complementarity. Environmental and development priorities
can be responsibly managed to create a healthier and more sustainable mosaic of land
uses without compromising needs and aspirations of current and future generations.

UNCCD | Global Land Outlook 2
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INTRODUCTION

Healthy and productive land resources - soil,
water, and biodiversity — are the foundation of
societies and economies. Roughly USD 44 trillion
of economic output (more than half of global GDP)
is moderately or highly reliant on natural capital.’
However, in recent decades, land resources have
been subject to persistent degradation and loss
due to global patterns of human domination.?
Most countries and communities now recognize
the urgent need to transform land governance

and restore natural capital to create meaningful
jobs, reduce emissions, and restore harmony

with nature.® Whether in managed or natural
ecosystems, these activities can only be sustained
by targeted government policies and budget
outlays, considerable shifts in consumer demand
and corporate investment, and more inclusive and
responsible governance - all of which must come
together to support regenerative land and water
management practices on the ground.*

Natural capital is the stock of natural assets from which humans derive a wide range of goods
and services and that sustain all life on Earth, often called ecosystem services.® ¢’

Land degradation is the reduction or loss of biological and economic productivity of land and its

constituents: soil, water, and biodiversity.

Land restoration is the process of avoiding, reducing, and reversing land degradation to recover
the biodiversity and ecosystem services that sustain all life on Earth. Land restoration refers to
a regenerative process along a continuum of land and water management practices adapted to
local conditions and societal choices — applied to conserve natural areas, sustainably manage
production landscapes, such as agriculture and forestry, and recover past ecological integrity.®

Turning Crises into Opportunities

The world is facing a confluence of
unprecedented crises: the fast-moving COVID-19
pandemic has merged with the ongoing and
relentless global changes in climate, land, and
biodiversity. Collectively, these are causing
extraordinary levels of human suffering, social
and economic instability, and environmental
devastation. Yet, hope remains as the decade of
restoration has begun. Now is the time to harness
political will, innovation, and collective action for
short-term recovery and long-term regeneration
to ensure a more stable and resilient future.
Conserving, sustainably managing, and restoring
land resources — and rationalizing consumer
demand and respecting planetary boundaries -

is a global imperative: one that requires moving
to a crisis footing, putting people front and center,
and making the land the focus.

UN Decade on Ecosystem Restoration

The Decade (2021-2030) is being championed
by the United Nations Environment
Programme (UNEP) and Food and Agriculture
Organization (FAO) of the United Nations, in
close collaboration with the Rio Conventions
and other partners. It is a rallying call for the
protection and recovery of ecosystems around
the world to improve livelihoods, stabilize
climate change, and halt biodiversity loss." It
is a global scale response that is necessary
to mitigate human-induced environmental
crises and achieve many of the targets in the
Sustainable Development Goals."’
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Land Degradation

Land degradation affects all types of land, from
cities and rangelands to farmland and wilderness.
While often quite evident on the surface, it is the
hidden and insidious deterioration in the physical,
chemical, and biological properties of soil, water,
and biodiversity that is undermining human health
and economic prosperity. Land becomes degraded
in many ways. Some are natural or indirect,

but most result from direct human activities.

For example:

° People cut down forests for timber and
fuelwood or to grow crops and graze livestock

° They convert grasslands or drain wetlands to
cultivate food or expand urban areas

° Mining and infrastructure contribute to land
degradation in both urban and rural areas

° In the drylands, the over-exploitation
of soil, water, and vegetation results in
desertification

The individuals and communities living and
working on degraded land are most affected.
Many are trapped in a downward spiral of land
degradation and poverty, fueled by reductions

in agricultural productivity and increased

water scarcity. Land degradation gives rise to
food insecurity and makes communities more
vulnerable to disasters and increasingly intense
and extreme weather events, like drought, floods,
and wildfires. Poor rural communities, women,
youth, indigenous peoples, and other at-risk groups
are often the most exposed to these risks.
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Most assessments show that between 20-40%

of the global land area is degraded or degrading
to varying extents and degrees.’” '* '“ The current
model of natural resource extraction and economic
growth has come at a great cost to human and
planetary health. Nature conservation is no longer
enough - restoration is now an imperative since it
is the abundance and complexity found in healthy
ecosystems that have made complex human
societies possible. A true cost-benefit accounting
of environmental degradation makes clear that
more sustainable and regenerative approaches to
land and water management are technologically
feasible and profitable.’

Land Restoration

Land restoration is location specific: it can be
active (such as planting grasses, shrubs, and
trees, or managing soils and wildlife), or passive
(such as allowing land to recover by itself after
disturbance). The scale of restoration can range
from a few hectares to thousands of square
kilometers. In the field, integrated methods of crop,
tree, and livestock production conserve water,
replenish soils, reduce emissions, store carbon,
and conserve biodiversity. In the wider landscape,
key biodiversity and watershed areas can be
protected and restored to improve water supply,
disaster risk reduction, and the delivery of other
ecosystem services. In cities and peri-urban areas,
green and blue spaces (ecological infrastructure)
can be expanded in the form of parks and
woodlands, community gardens, buffer zones,

and riparian corridors.
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APPROACHES

ENABLERS

ACTIONS

BENEFITS

Place-based restoration approaches, actions, and benefits

Cities/Urban Areas

Create green and
blue spaces

Rights (tenure security) |/

» Urban planning
» Food production
» Wetland restoration
» Green belts/
corridors
» Native landscaping
» Living walls/roofs
» Education/
cultural centers

» Quality of life

» Clean air/water

» Flood/temperature
control

» Waste/water
management

» Parks/recreation

Urban-Rural
Interface

Sustainable
territorial
development

» Integrated land use
planning

» Protect/restore
watersheds

» Peri-urban
agriculture

» Green/blue
infrastructure

» Manage linkages
and supply chains

» Regional/local
food security

» Water availability

» Reduced
unplanned sprawl

» Enhanced
biodiversity

Land restoration is a multiple benefits strategy.

It creates jobs, generates prosperity, and helps build
community and ecosystem resilience to climate
change and natural disasters. Benefits include
reducing emissions and storing carbon, improving
water quality and availability, and expanding natural
habitat for wildlife and the provision of ecosystem
services. Restoration can also foster landscape
and biocultural renaissance through the revival,

rediscovery, and application of traditional knowledge
or customs that have been abandoned or neglected.

Land Degradation Neutrality

155"

=

=
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Rewards (incentives/investments)

Natural
Ecosystems

Rural/Agricultural
Landscapes

Conservation and
restoration

Regenerative food
and commodity
production

Management and
connectivity
s (long term planning)

» Agroecology and » Ecological restoration/rewilding

regenerative » Assisted natural regeneration
practices » Indigenous/community management
» Integrated soil » Sustainable use/harvesting
and water » Wildlife corridors/buffer zones
management » Control of invasive species
» Grazing/rangeland » Enhance ecological connectivity
management » Create networks of conservation areas
» Agroforestry/

silvopasture

» Human health and wellbeing

» Nature's contribution to people
(biodiversity, climate, ecosystem services)

» Combating desertification/land degradation
and drought

» Rural livelihoods

» Healthy soils/
landscapes

» Reduced emissions

» Water storage/

recharge » Disaster risk reduction
» Enhanced » Preserving heritage/cultural landscapes
biodiversity » Ecotourism/green jobs

Land restoration alone is not enough. Despite

all its potential benefits, restoration activities

will have to be integrated into equally important
measures to meet future energy needs while
reducing greenhouse gas emissions. Land and soil
restoration must also address growing food and
water insecurity while shifting to more sustainable
forms of production and consumption.®
Sustainable land and water management is critical
to accelerate the transition to a circular economy
that significantly reduces pollution and waste."”

SDG Target 15.3 (‘Life on Land’) states that “by 2030, combat desertification, restore
degraded land and soil, including land affected by desertification, drought, and floods,
and strive to achieve a land degradation-neutral world”."® This target specifically calls
on countries to strive to achieve Land Degradation Neutrality (LDN) by 2030; in other
words, attain no net loss of land-based natural capital with net gain as the ambition. While focused
on avoiding, reducing, and reversing land degradation in managed and natural ecosystems, LDN is
fully compatible with the ‘nature-positive’ ambition expected to underpin the post-2020 global
biodiversity framework."® 2°

LDN is defined by the UNCCD as “a state whereby the amount and quality of land resources necessary
to support ecosystem functions and services and enhance food security remain stable or increase
within specified temporal and spatial scales and ecosystems”.?’ As of 2021, more than 115 countries
had made quantitative, area-based commitments to restore one billion hectares. Almost half of these
are pledged as voluntary national LDN targets under the UNCCD, including 250 million hectares of
farmland - an area equivalent to the size of Kazakhstan.?
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The UN General Assembly has affirmed that combating desertification, land degradation, and
drought — and achieving land degradation neutrality — is an effective pathway to accelerate
progress towards achieving multiple Sustainable Development Goals.?

Land Governance

Land governance refers to people’s relationship
with the land. It concerns the rules, processes,

and structures through which decisions are made
about access to land, ownership, and use; the way
these decisions are implemented and enforced;

and how competing interests are managed.?* Land
governance is often seen as a legal and policy
framework for land, involving a variety of formal and
informal institutions and arrangements focused
primarily on land tenure and land use planning.

Everyone has a role to play in restoring land

- individuals, communities, businesses,
governments, and international organizations
all have a stake in the future. This implies a
sense of shared responsibility to protect the
global commons,? restore degraded land and
soil,’® and re-establish a ‘safe operating space
for humanity’.?” Responsible land governance -
affirming rights, offering rewards, and assuming
responsibility — can incentivize more efficient,
equitable, and sustainable ways to use and
manage land resources.

Land restoration is about creating sustainable
livelihood opportunities for people. Translating
restoration commitments into action requires a
significant realignment or repurposing of human,
social, and financial capital to create the necessary
enabling environment. This is supported by
inclusive and well-aligned social, economic, and
environmental policies, trusted institutions that
facilitate partnerships and access to finance, and
a robust knowledge base to inform land-based
interventions.”

* Secure tenure and resource rights promote
conservation, sustainable management, and
restoration by empowering stakeholders
to engage in planning, decision-making,
implementation, and benefit-sharing processes.

° Investment and incentives motivate and
enable individuals and communities to design,
implement, scale, and sustain different types
of land restoration activities.

° Education and awareness inform
stakeholders of challenges and potential
solutions while nurturing a sense of individual
or collective responsibility to think, act, and
plan long-term.
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Global Land Outlook

In 2017, the UNCCD secretariat published the
first edition of the Global Land Outlook, which
underscored the wide-ranging drivers, risks, and
impacts of persistent land degradation.?” These
have intensified considerably in the last five
years, with the deterioration of human health,
economic growth, and social equity becoming
increasingly evident. This second edition aims to
support and activate the vision of the UN Decade
on Ecosystem Restoration with an evidence-
based review of land-related challenges and
solutions, and by offering inspirational examples
of restorative pathways that can allow countries
and communities to implement their bespoke land
restoration agenda.

The vision for the UN Decade on Ecosystem
Restoration is a world where the relationship
between humans and nature is restored by
increasing the extent of healthy ecosystems,
and putting a stop to their loss, fragmentation,
and degradation.®

Part One presents the multiple challenges to land
systems, from the underlying biophysical drivers
to the pressures created by socio-economic
demands. Land governance issues feature
prominently, given their importance for the uptake
and sustainability of restoration activities.

Part Two features case examples and good
practices that illustrate how different stakeholders
can create new economic opportunities and
meaningful livelihoods through land restoration.
Examples include rewilding, regenerative
agriculture, green infrastructure, and community-
based solutions applied at different scales and in
diverse biophysical and socio-economic contexts.

Part Three stresses the need for partnerships
and cooperation, presents scenarios that quantify
the potential of land restoration and protection,
and showcases how national commitments

can leverage a suite of land-based restoration
pathways for recovery and resilience.
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PART ONE:

LAND IN FOCUS

Despite the environmental disasters that make the headlines every day, a

renewed and sustainable relationship with nature is possible and within reach.
Avoiding future calamities will require at least three global transformations
enacted at speed and at scale, and where land is the focus: (i) a renewable energy
infrastructure to reach net-zero emissions; (ii) a redesign of food systems that
includes a wholesale shift to regenerative land and water management practices;
and (iii) a rationalization of natural resource exploitation, land-based production,
and consumption that respects planetary boundaries.’

Part One examines the current global land use system - its status, dynamics,
and trajectories — and its consequences in terms of people, nature, and the
climate. An in-depth assessment of the drivers and impacts of desertification
and land degradation can be found in the Global Land Outlook, first edition.?
Section One (Earth in the Balance) describes the growing imbalance between
the human demand for land-based goods and services and nature’s supply, with
a focus on food and climate systems. Section Two (People Front and Center)
outlines the critical role of inclusive and responsible land governance, advocating
for rights-based approaches to adopt and scale up sustainable land and water
management practices. Section Three (Place-based Restoration) showcases
the land degradation challenges and regenerative solutions in specific land use
contexts — the places where people live and work. Section Four (Recovery and
Resilience) introduces the untapped potential of land restoration for an inclusive
green recovery, improved human health outcomes, and disaster risk reduction.

“Without large-scale and concerted efforts to protect, sustainably manage,
and restore our land resources, it will not be possible to ensure food and
water security, achieve climate targets, and halt biodiversity loss.”

UNCCD Executive Secretary Ibrahim Thiaw
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1.7 EARTH IN THE BALANCE

If current land degradation trends continue
during this century, scientists are predicting more
severe climate-induced disturbances, resulting
in food supply disruptions, forced migrations,
and increased species extinction.? Humans

have already transformed more than 70% of the
Earth’s land area from its natural state, causing
unparalleled environmental degradation and
contributing significantly to global warming.*®
Business as usual raises the very real prospect of
declining human health and economic prosperity,
more zoonotic disease transmission, and greater
conflict over land resources.®

Land degradation - the persistent decline or loss
of soil, water, and biodiversity — has significant
costs to society. This gives rise to poverty, hunger,
inequality, and pollution, making communities
more vulnerable to disease and disasters, like
drought, floods, or wildfires. Desertification, land
degradation, and drought already affect more than
three billion people,mostly poor rural communities,
small-scale farmers, women, youth, indigenous
peoples, and other at-risk groups.” The situation is
particularly acute in the dryland regions that cover
over 45% of the total land area and are home to
one in three people in the world today.

In 2019, an analysis of national reports submitted
to the UNCCD conservatively estimated that on
average 20% of global land is degraded to some
extent — almost 30 million square kilometers, an
area the size of the African continent.® Based on
trends in indicators from 2000 to 2015:°

° land cover changes suggested a net loss in
natural and semi-natural areas

* desertification, cropland expansion, and
urbanization accounted for significant losses
in soil organic carbon stocks

* there were persistent declines in productivity
across all ecosystems, with grasslands
incurring some of the largest losses

Governments and societies cannot afford to
underestimate the scale and impact of present
crises and future challenges. There must be
urgent and collective action to meaningfully slow
or reverse land degradation, climate change, and
biodiversity loss while safeguarding human health
and livelihoods, food, and water security.’® Given the
current understanding of causality and feedback
loops, the human-environment relationship must
drastically change to avoid catastrophic tipping
points whereby the human power of exploitation is
overwhelmed by the power of nature.

“Taken together, human actions are undermining and challenging the fundamental processes
that underpin a habitable biosphere and Earth system resilience. It can no longer be
taken for granted that the planet will be able to continue to support human wellbeing

and development.”

International Science Council

Halting Biodiversity Loss

Biodiversity underpins the delivery of ecosystem services that sustain all life on Earth. Globally,

the survival of many species is threatened by human encroachment, over-exploitation, and climate
change. Global warming has altered geographic distributions, seasonal dynamics, and the population
characteristics of many plants and animals.'? Keystone species that have or will become extinct
increase the risk of trophic cascades in food webs, ecosystem transformation or collapse, and the

permanent loss of essential goods and services.

The Living Planet Index points to an average decrease of 68% in populations of mammals, birds,
amphibians, reptiles, and fish between 1970 and 2016. For example, in the tropical Americas, the index
declined by 94% primarily due to land use change, largely the conversion of grasslands, savannas,
forests, and wetlands for agriculture and extractive industries. Between 2000 and 2018, the Species
Habitat Index fell globally by 2%, with some regions suffering losses in the double digits."®
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Rationalizing Demand and Respecting
Boundaries

The direct drivers of land degradation include
unsustainable land and water management
practices in agriculture, forestry, urbanization,
mining, and infrastructure development. These
economic activities do not operate in a vacuum
but are subject to external pressures, such as
government policies, regulations, markets,

and trade. These in turn are influenced by
consumer demand and a wide range of social and
demographic factors.'* Collectively, these drivers
and pressures increase competition for ever scarcer
land and water resources, further widening the gap
between human demand and nature’s supply.’™

Land resources — soil, water, and biodiversity — are
the stocks of natural capital that supply humanity
with essential goods and services: food, fiber,
raw materials, and a place to live and work. Many
intangible or non-market ecosystem services

have long been taken for granted. In recent times,
land systems are increasingly being called upon
to meet the demand for these services, such as
pest and disease regulation, carbon sequestration,
water purification, biodiversity conservation,
waste recycling, and other services.® Recognizing
and making decisions based on the full value of

FIGURE 1.1 Nine planetary boundaries

nature’s contribution to people will guide land-based
economic activities towards alternative modes of
production that are both restorative and rewarding.

The Earth’s bio-geochemical processes operate
within boundaries that, if crossed, can lead

to serious consequences for human health,
economic prosperity, and planetary stability. Of
nine planetary boundaries, the four which have
been exceeded (i.e., climate change, biodiversity
loss, land use change, and geochemical cycles)
can be linked directly to the health of soil, water,
and biodiversity. If current land degradation
trends persist, the risk of widespread, abrupt, or
irreversible environmental changes will grow."

Framing the Land Restoration Agenda

While land can degrade rapidly, restoring it is
generally a long-term endeavor that requires
sustained effort and funding. Many terrestrial
ecosystems retain their intrinsic capacity for
renewal, particularly if the drivers and pressures of
degradation are reduced or eliminated, while some
are quickly approaching tipping points from which
they will not be able to recover. Restoring degraded
land and soil presents governments, businesses,
and communities with multiple pathways to design
and implement their unique land restoration

climate change

UNCCD | Global Land Outlook 2 | Part One: Land in Focus 3



Defining Land Restoration

In this Global Land Outlook and the UN Decade on Ecosystem Restoration, land restoration is broadly
defined by a continuum of activities that avoid, reduce, and reverse land degradation with the explicit
objective of meeting human needs and improving biosphere stewardship.'® The priority is to avoid
degradation by eliminating the drivers and expanding conservation and protected areas; reduce
degradation through the adoption of sustainable land and water management practices in production
landscapes; and reverse degradation through the passive or active restoration of biodiversity and
ecosystem functions. Restoration activities, tailored to local conditions and societal choices, aim to
regenerate natural capital for the benefit of human health and livelihoods, environmental and planetary
resilience as well as to promote greater equity, social justice, and shared prosperity.

agenda. However, these actions will be futile if
investment and incentives continue to encourage
the over-exploitation and abuse of land resources.

The COVID-19 pandemic has fundamentally
altered the way decision-makers, businesses, and
civil society view the links between human and
environmental health. The One Health approach
calls for multi-sector collaboration that restores
diversity and resilience in landscapes to safeguard
the health of communities and ecosystems.™

This involves effectively managing, expanding,
and connecting protected areas; improving soil,
crop, and livestock health; creating green and

blue spaces in and around cities; and rewilding
natural ecosystems. Collectively, these restorative
actions will reduce the risk of zoonotic disease
transmission, increase food and water security,
and improve human health and livelihoods.

Fully activating the land restoration agenda will be
essential to help recover from present crises and
build a more prosperous and sustainable future.
Investing in restoration makes sound economic
sense and the benefits generally far exceed

the costs: for example, each dollar invested in
restoration activities is estimated to return between
USD 7-30 in economic benefits.?’ Globally, the cost
of land restoration is estimated to be at least USD
300 billion annually to achieve significant results
by 2030,2" ?? far less than the amount of subsidies
currently provided to farmers in developed
countries.” Investments in restoration will create
meaningful jobs, providing secure livelihoods at

a time when hundreds of millions of jobs have
been lost. Sustained finance will require planning
and partnerships that have the capacity to bundle
different forms of capital and manage trade-offs to
generate equitable restoration outcomes.

Governments, businesses, and communities
can restore together by seeking convergence
and complementarity. To be successful, the
land restoration agenda will require targeted
government policies and budget outlays,
considerable shifts in consumer behavior and
corporate investment, and more inclusive and
responsible land governance. The assumption is
that environmental and development priorities
can be co-managed to create a healthier and more
sustainable mosaic of land uses. New narratives
and mindsets will foster collaboration, new
tools and skillsets, and attract finance to pursue
multiple benefit solutions.?* All of the above are
the enabling conditions needed to motivate,
enable, and implement biodiverse, regenerative,
climate-smart, and integrated land and water
management practices.

° Awareness is the precursor of change and
motivates restorative actions — based on an
understanding of land degradation impacts
and which draws inspiration from practical
solutions, many of which can be found in Part
Two of this Outlook.

Building and aligning human, social, and
financial capital enables restoration efforts
- by creating inclusive opportunities and
empowering communities and societies with
a sense of ownership, trust, and unity.

Implementation takes place locally, on

the ground, ideally by communities with a
shared vision — whereby both individual and
collective action can help drive economic
growth, environmental stewardship, and
biocultural renaissance.

Land restoration is a shared responsibility — whether by reducing consumer footprints or
actively regenerating natural capital — everyone has a role to play because everyone has a

stake in the future.
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1.7.1 TRANSFORMING FOOD SYSTEMS

Modern agriculture has altered the face of the
planet more than any other human activity -
from the production of food, animal feed, and
other commodities to the markets and supply
chains that connect producers to consumers.
Large-scale intensive monocultures, industrial
livestock operations, and the destruction of
forests and other ecosystems generate the bulk
of greenhouse gas emissions associated with
food and commodity production.?® ?® Concerted
efforts to transform food systems and make them
more sustainable and resilient would represent
a significant contribution to the success of the
global land, biodiversity, and climate agendas.

“Food systems are one of the main reasons
we are failing to stay within our planet’s
ecological boundaries.”

UN Secretary-General Antonio Guterres

Food systems must continue to provide sustenance
but can be redesigned and redeployed to ensure
positive outcomes for nature and climate as well.
A transition to plant-based diets, where appropriate,
would be a logical first step as nearly 80% of total
agricultural land is dedicated to feed and livestock
production while providing less than 20% of the
world’s food calories.?® Eliminating or repurposing
harmful farm subsidies would trigger a shift

from resource-depleting practices to those that
link resource efficiency and productivity gains to
healthy and resilient food systems, decoupling
economic growth from land and soil degradation.?

At the United Nations Food Systems Summit
2021, governments committed to accelerate and
deepen food systems transformation to better
align national policy and action with the 2030
Agenda for Sustainable Development.:' Following
the summit, agricultural ministers at the 2022
Global Forum for Food and Agriculture:®?

° recognized that desertification, land
degradation, and drought represent massive
threats to global food security, nutrition, and
sustainable food systems worldwide

* stressed that healthy soils are key to the
production of sufficient nutritious and safe
food, adaptation to and mitigation of climate
change, and the halting and reversal of
biodiversity loss

° emphasized that secure access to agricultural
land through ownership, use rights, and
other forms of legitimate tenure is of great
importance for local and global food security

Many traditional and modern food production
practices can enable agriculture to pivot from
being the primary cause of degradation to
becoming the principal catalyst for land and

soil restoration. As with all innovation that
disrupts established systems, this transformation
will require time and money. Sustainable food
production alternatives, inspired by agroecological
approaches, are affordable and effective.*® The
transition to regenerative agriculture practices
will entail variable timescales, approaches, and
incentives depending on the scale and resource
use intensity of food producers.3 3°

As agriculture now occupies approximately 40% of the global land area, restoring health and
productivity to food landscapes will be essential for survival and sustainability.*°

m Current impacts of food production on nature
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Producing More with Less

Food systems are complex and involve diverse
stakeholders with different needs and aspirations.
These include governments and multinational
corporations, processors, traders, retailers, large-
and small-scale farmers, indigenous peoples and
local communities, women, and youth. Agriculture
alone employs more than one-quarter of the
world’s workers.*® Yet, over 80% of all farms are
smallholdings of under two hectares, covering
only 12% of total farmland.?” More than 70% of the
world’s agricultural land is controlled by just 1% of
farms, primarily large agribusiness concerns.*®

Agroecological approaches and regenerative
practices stimulate greater resource use
efficiency, helping to protect and restore
biodiversity and ecosystem services.** These
practices can lead to higher total farm yields
and better nutritional values when compared
to resource-intensive monocultures.*® When
supported by the right policies and regulations,
improved soil health will increase not only land
productivity and biodiversity, but also the total
amount of carbon sequestered.”’

Agroecology is the application of ecological
concepts and principles to the design and
management of sustainable agroecosystems,
sometimes referred to as the science of
sustainable agriculture.*?

Regenerative agriculture encompasses
techniques that restore soil health and protect
water and biodiversity by controlling soil erosion,
reducing tillage, and the use of agrochemicals,
and adopting integrated systems of crops, trees,
and livestock, in addition to a wide array of other
farm restoration measures.*
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Family farms produce 80% of the world’s food
in value terms.** These lands are key sources of
the diverse diets that provide food and nutrition
security for local communities. Agroecological
and regenerative methods are particularly
well-suited to small-scale food producers, who
typically rely on low-tech and labor-intensive
practices. Reduced dependency on external
inputs (e.g., agrochemicals, heavy machinery)
saves money and reduces harmful environmental
impacts, such as groundwater pollution, soil
compaction, or erosion. In many cases, the
uptake of regenerative practices is dependent
on farmers funding the startup costs associated
with revitalizing soil health.

Supporting and investing in smallholders is a
pro-poor approach to scaling up nature-positive
food production. Almost 30% of small farms have
already shifted to more sustainable practices,
accounting for 9% of global agricultural land.*®
Aligning small-scale production to local and
regional demand for diverse, nutritious foods
can reduce the pressure to expand farming

into natural ecosystems while simultaneously
revitalizing the urban-rural linkages necessary
for a healthy regional economy. Secure land
tenure and access to technology, credit, and
markets all support the role of smallholders

as agents of change and encourage the uptake
of agroecological innovations.
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Drought and Water Scarcity

All countries are exposed to drought and water scarcity. Droughts are periods of abnormally dry
weather when a lack of precipitation causes serious hydrological imbalances. The longer-term issue
of water scarcity occurs when freshwater supply falls short of demand for human and environmental
uses. Over one-third of the world’s population currently lives in water-scarce regions.*® Rising
temperatures and higher variability in rainfall are increasing the frequency, extent, duration, and
intensity of droughts and expanding areas experiencing water scarcity.

While agriculture is the single largest user of freshwater globally, it also offers great potential to
improve water quality and availability where it is needed most. Healthy soils, crop and grazing

lands have a natural capacity to store and filter water, but this capacity is diminished when they are
degraded. Similarly, land use changes, such as the conversion of wetlands and forests, disrupt the
water cycle and hydrological functions. Poor irrigation management and drainage can lead to lower
quality soils. To combat drought and achieve long-term water security, it is necessary to protect and
sustainably manage soil and water resources in food production landscapes.

Food Security, Trade, and Governance

Global trade and investment in food systems

can play an important role in delivering more
sustainable outcomes for people, nature, and
climate. International trade and agribusiness
contracts could be designed to help avoid further
land conversion and environmental degradation as
well as reverse growing socio-economic inequalities
in food exporting, developing countries.*” * While
global trade lowers commodity prices, it also
increases reliance on foreign land resources to meet
national demand, leading to land use change and the
displacement of other land uses in food-producing
countries.*® For example, wealthy countries —
responsible for 44% of food waste and loss globally -
import cheap food, which in turn increases soil
degradation, biodiversity loss, and water scarcity

in countries where the food is grown.* In contrast,
poorer countries with growing populations and often
exporters of land-based commaodities (e.g., cocoa,
coffee, cotton) are likely to be increasingly dependent
on imports of cheaper and lower quality food from
developed countries to feed their populations.®'

Consumers drive what and how much food is
produced and even help determine sourcing

and production methods. Increased consumer
awareness can have nature-positive impacts
beyond local scales. For example, more sustainable
dietary choices can help protect pollinating insects
in their own country or prevent a distant rainforest
from being cut down. Businesses can form
alliances to embrace sustainability standards and
label products to disclose the full environmental
and climate footprint of their production and
distribution. Parents and schools can teach the
next generation about the importance of healthy
land and soil to human nutrition and wellbeing.
Informed public opinion can pressure governments
to pass laws and enforce regulations to drive the
transformation of food systems.

In some countries, food security could be
improved by limiting and regulating the amount
of land owned or leased by transnational
corporations for food and commodity production
and exports.> For example, governments

can re-evaluate large-scale landholdings and
prioritize land resources for local food producers
and domestic consumption by changing their
regulatory or fiscal frameworks. Without such
measures, poverty, hunger, forced migration,
resource conflict, and inequality will likely continue
to increase as will large-scale land acquisitions
('land grabs’). Food security should be seen as

a human right that deserves to be treated as
such in national food systems and international
agribusiness deals.>

Farmers and other actors in the food system
often respond to market signals and government
policies. For example, a combination of market
distortions (e.g., price supports, inefficient supply
chains) and government policies (e.g., subsidies,
regulation) forces many farmers into a mode

of production that relies on expensive inputs

of genetically modified seeds, agrochemicals,
irrigation, or machinery. These incentives

are considered perverse because of their
unintended and harmful effects on people and the
environment. Repurposing these incentives can
help eliminate or substantially reduce the startup
costs associated with switching to regenerative
practices, especially for the more than 600 million
farming families across the globe.*

Over USD 700 billion is paid in agricultural
subsidies each year, but only around 15%
of this amount positively impacts natural
capital, biodiversity, long-term job stability,
and livelihoods.%
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1.1.2 BOOSTING CLIMATE ACTION

The amount of greenhouse gases in the
atmosphere — primarily carbon dioxide, methane,
and nitrous oxide from land systems — depends
on fluxes in source emissions and their duration
as well as their removal and storage via sinks.*’
The 2015 Paris Agreement set an ambitious goal
of achieving net-zero emissions by 2050 to limit
global warming to well below 2°C, and preferably
to 1.5°C, compared to pre-industrial levels.%®

Protecting and restoring land resources reduces
emissions and sequesters carbon, providing more
than one-third of the cost-effective, land-based
climate mitigation needed between now and 2030
to stabilize warming.* In addition to its mitigation
potential, land-based climate solutions enhance
adaptation through:

* effective management and expansion of
networks of conserved and protected areas.

° sustainable land and water management
practices in working rural landscapes.

* ecological restoration or rewilding of
biodiversity and well-functioning ecosystems.

Land Degradation Contributes to Climate Change

Land health and productivity, determined by land
use and management practices, impact global,
regional, and local climate conditions. Changes in
land cover (e.g., deforestation, urbanization), land
use (e.g., livestock, irrigation), and land condition
(e.g., water retention, biomass productivity) affect
local temperature and weather patterns in addition
to being a significant source of greenhouse gases
that contribute to regional and global warming,
primarily because of reduced vegetation cover.®'

° Nitrous oxides from fertilizer use and
methane from ruminant livestock form the
largest and most potent share of agricultural
emissions.®?

* Deforestation and the draining and burning of
peatlands for food and commodity production
generate the bulk of carbon emissions
associated with land use change.®?

° Intensive tillage and subsequent soil erosion
over centuries have released large amounts of
carbon dioxide into the atmosphere.®*

While terrestrial and oceanic sinks have removed over half of the carbon emissions generated
from human activities, the rate of sequestration is now declining. If land degradation continues
unabated, this could potentially trigger a reversal from land being a net sink to being a net source.®

m Feedback loops between land degradation, climate change, and biodiversity loss
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Climate Change Worsens Land Degradation

Climate change can accelerate or intensify land
degradation, increasing current risks to human
health and livelihoods, food and water availability,
biodiversity, and ecosystem functions.®® Hotter
temperatures, along with longer, more intense
droughts, wildfires, and extreme rainfall events,
weaken ecological integrity and resilience in both
managed and natural land systems. Many forests
and grasslands around the world are now more
susceptible to pest and disease outbreaks; land
use change leads to greater disease transmission
from animals to humans.®” Higher average
temperatures and changes in rainfall patterns have
already reduced crop yields and soil moisture.®®
This, in turn, increases demand for groundwater
extraction and irrigation, which can result in
desertification in the dryland regions.®

Global warming threatens the health of peatlands
and permafrost, which store huge amounts of
greenhouse gases and provide essential services
and unique habitats for many species. While

only 3% of the global land surface, peatlands

are drying out as result of climate change.

Melting boreal permafrost could release massive
volumes of carbon dioxide and methane. Such
land degradation, in the form of soil erosion,
flooding, and landslides, creates negative feedback
loops that could surpass climate thresholds

and accelerate global warming far beyond

human control.”®

The lethal combination of climate change and land degradation could force millions of people to
migrate to cities and across continents in search of more secure livelihoods.

Boosting Soil Health

Soils are the most complex and biodiverse ecosystem in the world. Their water and carbon storage
are essential for soil fertility, releasing nutrients for plant growth, and supporting the structural

and biological health of the soil. Unsustainable management practices in the name of global food
security are placing extraordinary pressure on soils.”' After oceans, soils are the second largest
carbon sink, so targeted policies and incentives to scale up sustainable use will be necessary to

maintain this potential.””

Soils and below ground biodiversity are the source of most food calories consumed globally.”® They
also help regulate atmospheric greenhouse gases, recycle waste, and can mitigate drought and
flood risks. Throughout history, farming has released roughly 116 billion tonnes of carbon into the
atmosphere, with the rate of loss increasing dramatically in the last 200 years.’* Soil organic carbon
represents 25% of the full potential of natural climate solutions, equally divided between protecting
existing carbon stocks and restoring depleted ones. Improving soil health comprises 9% of the
mitigation potential of forests, 72% of wetlands, and 47% of agriculture and grasslands.”®




Fertile Ground for Climate Action

There is no viable solution to the climate crisis
without transforming land use, management,

and governance. Land restoration offers numerous
pathways to reduce emissions, sequester carbon,
and enhance human and environmental resilience
to cope with the expected impacts of climate
change.

° Reducing emissions. In Latin America,
sub-Saharan Africa, and Southeast Asia —
where emissions due to land use change are
rising — the biggest mitigation opportunities
involve sustainable intensification practices
that avoid deforestation and ecosystem
conversion. In many emerging and developed
economies, emissions can be significantly
reduced by improving input use efficiencies,
adopting sustainable soil and livestock
management practices, shifting consumer
demand towards plant-based diets, and
reducing waste.”®
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* Storing carbon. Food and commodity
production systems that utilize a diversity of
crops, animals, and native biodiversity — with
different spatial and seasonal arrangements
— can mimic natural regenerative processes
that increase carbon storage. Ecosystem
restoration, such as the conversion of
abandoned agricultural land back to grassland
or forest, is one of the quickest ways of
boosting natural capital and carbon stocks.””

° Enhancing resilience. Abundance and
complexity in both managed and natural land
systems reduce their vulnerability to risks
associated with climate change and natural
disasters. For example, farmers can draw
on indigenous or traditional knowledge to
adapt crop and livestock selection, better
plan for sowing and grazing periods, or adjust
management techniques to the changing
climate. Pastoralists cope with climate and
weather uncertainty by migrating to where
pasture and water are available.



1.2 PEOPLE FRONT AND CENTER

The UN Decade on Ecosystem Restoration was
launched in June 2021, seeking to reimagine,
recharge, and restore natural capital in agricultural
land, forests, wetlands, drylands, and grasslands.
The theme is especially relevant in the context

of restoration activities that seek improvements

in social and ecological systems.”® For many
communities, land and ecosystem restoration is
fundamental to their survival, cultural heritage,
sense of place, and material wellbeing - in
essence, restoration is environmental or biosphere
stewardship that puts people front and center.”

Access to and control over land resources
by individuals and communities is a
fundamental part of inclusive land
governance and sustainable land use
practices.

Inclusive Land Governance

The history of land governance has shaped
current land use and management practices.

It is also reflected in the access to and control over
land resources, markets, supply chains, and trade
which has resulted in an unequal distribution of
costs and benefits — with relatively few winners
and society at large bearing most of the burden.
The COVID-19 pandemic has exposed and
exacerbated many of these inequalities in

income, labor, health, and education.?°

Rights are about inclusivity, entitlement, and
the equity enjoyed by virtue of being human.
Many individuals and communities do not enjoy
even the most basic human rights, such as
secure tenure or resource rights.

Rewards encourage people to protect,
sustainably manage, and restore land resources.
Options include regulations, subsidies, and
market incentives that create green job
opportunities and encourage nature-positive
business models.

Responsibility to provide a healthy land legacy
for future generations is held by all sectors

of society.

This will require a shift to long-term planning
and decision-making based on an awareness
of how current economic and governance
structures influence land use and management.

Many stakeholders, from local to global, have

a vested economic interest in protecting and
restoring the land. To leverage this motivation,
land governance will have to be participatory,
defend human rights, and deliver greater equity

to achieve transformation on the scale needed.
This means addressing inequalities in stakeholder
engagement, decision-making power, and benefit
sharing. The challenge for responsible governance
lies in managing trade-offs and optimizing
synergies among a mosaic of land uses and

land users.?

Land governance can be reformed or restructured
in ways that promote the rights and dignity of all
people. Land restoration measures will contribute
to environmental sustainability. However, if not
designed and implemented responsibly, they could
risk disenfranchising the most vulnerable and
threaten their health, homes, and livelihoods.

For example:

° Large-scale restoration activities and the
expansion of protected areas could negatively
impact indigenous peoples and local
communities that legitimately occupy or
claim these lands through customary systems
that rarely are legally documented.®? &

Land restoration initiatives could also
negatively impact small-scale farmers

and pastoralists who lack tenure security,
especially women and young food producers
who tend to have the most precarious rights
and access to land resources.

Urbanization and peri-urban settlements will
continue to expand under any future scenario,
in some cases because of exclusionary
restoration activities that increase migration
from rural areas or occur at the expense of
fertile agricultural land or natural areas that
provide essential services to the poorest and
most vulnerable.®
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1.2.1 RIGHTS-BASED APPROACHES

Land restoration is much more than just
rehabilitating natural areas and preserving

their functions. It is about creating livelihood
opportunities for people in which they can
participate and benefit in tangible ways. This

is especially true for poor and disenfranchised
communities who have limited or no access

to land resources, yet are the most affected by
environmental degradation and most exposed to
disaster risks.

Rights-based approaches to land restoration
involve inclusive governance, secure tenure, and
environmental justice. These approaches focus
on the obligations of duty bearers and what is
owed to rights holders as well as the principles
of participation, accountability, transparency,
equality, and non-discrimination. These principles
were recognized by the United Nations Conference
on Environment and Development (1992 Earth
Summit), which gave birth to the Rio Conventions
and explicitly called for rights-based provisions
“to facilitate the active involvement and
participation of all concerned, particularly
communities and people at the local level, in
decision-making on land use and management”.®

Small-scale Farmers

Land restoration measures can be designed and
implemented to meet the needs of small-scale
farmers. Almost 500 million smallholders control
just 12% of the world’s farmland, yet produce

about one-third of the world’s food,® with levels

of production much greater in Asia and sub-
Saharan Africa.®” These farms provide livelihood
opportunities for approximately two billion people,®
conserving more biodiversity and yielding more food
per hectare than larger farms.®® However, the current
trend is towards investments in large agribusiness
concerns while governments scale back support to
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small-scale farmers. As a result, many smallholders
remain in poverty and suffer from food insecurity as
they are increasingly pushed onto marginal lands
due to unjust land concentration.

Pastoralists

Pastoralists require security of tenure and
certainty of access to land and water resources
to engage in land restoration. Up to 500 million
pastoralists herd their animals across rangelands,
which are highly diverse, grass-dominated
landscapes that cover one-third of the Earth’s
land surface.® °' Traditionally, pastoralists have
managed these ecosystems through customary
arrangements that are now threatened by climate
change and mobility restrictions,’” as well as
appropriation and encroachment.®® °* Their unique
lifestyle — seasonal mobility, shifting boundaries,
and the common use of grazing lands — presents
challenges and opportunities for improving land
use policy and governance in extensive food
production systems.

Women

Gender-responsive land restoration ensures

that women and men have an equal voice and
influence in land use and management decisions
and their outcomes. For example, evidence
suggests a positive correlation between women'’s
security of tenure and household expenditures on
food and education.®® Yet, due to cultural norms
and societal values, they are often excluded

from decision-making regarding the use and
management of land and forests, thus restricting
their access to extension services, markets, and
credit. Gender-responsive training and capacity
building for both women and men, along with

the establishment of partnerships and networks,
can help leverage women'’s unique knowledge,
contributions, and priorities for land restoration.*® *’



Gender-responsive restoration

GENDER-RESPONSIVE
LAND RESTORATION

ACTIONS C»

Analyze gender roles in livelihoods
activities and household tasks

Assess and document gender
inequalities in land and resource rights
(e.g., ownership, plot size, soil quality)

Engage women and men equally in the
design, implementation, and monitoring
of land restoration initiatives

Provide women and men equal access
to inputs and training, appropriate tools,
technologies, and extension services

Avoid activities that will increase
women’s burden and unpaid work;
undertake corrective measures as
and when required

[ )
BENEFITS ®4®

Eliminate barriers that may impede
women'’s participation in land restoration
activities

Empower women as landowners to take
leadership roles that improve efficiency
and effectiveness

Improve access to credit and financial
services and markets for value-added
products

Encourage partnerships and networking
associations

Enhance the ability to measure and
demonstrate the contribution and impact
of women'’s participation

Ensure more equitable benefit sharing
from restoration outcomes

The UN Declaration on the Rights of Indigenous Peoples and the principle of free, prior,
and informed consent are the fundamental pillars of rights-based approaches to safeguard
traditional ecological knowledge, ensure equitable benefit sharing, and promote ecosystem
approaches that are essential for wide-scale conservation and restoration.®®
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Indigenous Peoples and Local Communities

Indigenous peoples and local communities are
often the guardians of forests and other natural
ecosystems. Indigenous peoples constitute

over 6% of the world’s population®® and manage
or have tenure rights over at least 38 million
square kilometers in 87 countries on all inhabited
continents. This represents more than 25% of the
world’s land surface, and intersects about 40%
of all terrestrial protected areas and ecologically
intact landscapes.’® Their unique biocultural
spaces and customary use help preserve
agrobiodiversity, making food systems more
resilient to climate change.™" The continued and
widespread disregard of customary, traditional,
and indigenous land rights and, more recently,
the growth in ‘fortress conservation’'%? and large-
scale land acquisitions’® contributes to the further
dispossession of indigenous peoples and local
communities.

Youth

Regenerative agriculture, ecotourism, and
protected area management represent a few of
the opportunities to bring young people back to
rural areas with the prospect of secure and stable
livelihoods. Globally, over 1.2 billion people are
aged under 25, 85% of whom live in developing
countries.'™ Youth, particularly young women

and girls, often face bias and discrimination
around access to and control of land resources,
due to land scarcity and cultural factors, such as
inheritance systems.'®® Many developing countries
have a stark policy choice to make — either

create meaningful and dignified employment
opportunities, especially in rural areas, and reap
the demographic dividends of a young vibrant
workforce — or face the social unrest and political
instability that often accompany high rates of
unemployment.'%

Youth have an inherent right to be treated as
partners in the governance of land resources
as they are the ones who will inherit a legacy
of degradation or restoration.

The Escazu Agreement

Displaced Peoples

By the end of 2020, it was estimated that over

82 million people worldwide had been forcibly
displaced, including refugees and international
migrants.’?” In 2020 alone, conflict and

disasters triggered over 40 million new internal
displacements, with more than half under the age
of 18.1% A host of new and volatile land challenges
have arisen due to these large population
dislocations. Competing claims to land by refugees,
internally displaced people, and host communities
are further complicated when existing tenure rights
are largely undocumented.’® The situation has been
aggravated by the COVID-19 pandemic during which
many local authorities have stopped receiving donor
aid for land administration, resettlement, return
migration, or job creation schemes.™?

Social Equity and Environmental Justice

Environmental justice is fair treatment and
inclusiveness for an equitable distribution of
nature’s benefits. The burdens of land degradation
continue to fall disproportionally on the poor and
disenfranchised, with their voices, experiences,

and values often suppressed.'"" Justice requires
inclusive decision-making that recognizes
community identity and local knowledge,"'? ensures
access to resources, markets, and services,'"®

and promotes the responsible governance of land
tenure.”* Along with accountability and remedy
mechanisms, these enabling factors can help
ensure that restoration efforts do not ignore the
rights and interests of individuals and communities
currently using and managing the land.

The right to a healthy environment is protected

by the constitutions of three-quarters of the
world’s nations."’® In many cases, this specifies the
equitable access to natural resources to meet the
developmental and environmental needs of present
and future generations.”'® Intergenerational equity
is the idea that every generation holds the Earth in
common with other generations. In meeting this
obligation, addressing past and ongoing injustices
will help create a robust and enduring dynamic for
future equity and sustainability through improved
land management, social cohesion, and more
responsible governance."”

The Escazu Agreement is the first international treaty in Latin America and the Caribbean concerning
the environment. It strengthens the links between human rights and environmental protection by
imposing requirements upon states concerning the rights of environmental defenders. It aims to
provide full public access to environmental information, decision-making, and legal protection and
recourse concerning environmental matters. Most importantly, it recognizes the right of current and
future generations to a healthy environment and sustainable development.''®
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1.2.2 LAND GOVERNANCE, TENURE, AND PLANNING

How land is governed affects its present and future

health and productivity. The interrelated functions
of governance, tenure, and land use planning are
important enablers of land restoration. Land users
are more likely to make investments when they
have realistic expectations that they will benefit
from the returns. Inclusive governance and tenure
security are key elements that can be embedded in
the design and implementation of land restoration
activities. When integrated with land use planning,
such governance can underpin the achievement
of many of the Sustainable Development Goals -
from reducing poverty, hunger, and water scarcity
to creating decent jobs, empowering rural women,
shifting to sustainable agriculture, and investing in
conservation and restoration.'"® 20

Land governance encompasses the rules,
processes, and structures by which decisions
are made about land access and use, the
manner in which decisions are implemented
and enforced, and the way that competing
interests are managed.'”'

Land tenure concerns relationships among
people with respect to land. Rules define
access rights as well as responsibilities and
restrictions related to the use, control, and
transfer of land."??

Integrated land use planning is the systematic
assessment of land and water potential,
alternate land uses, and socio-economic
priorities to select and adopt the best land

use options to meet local, regional, or national
needs while safeguarding land resources for
future generations.'*

Many land restoration activities require
flexible, decentralized governance to
accommodate new knowledge and skillsets
as well as the values, relationships, and
engagement of multiple land users.

Land Governance

Social-ecological systems are more resilient,
adaptive, and sustainable when multiple partners
and local communities are involved. Responsible
land governance facilitates land use policy
choices and tenure rules that protect vulnerable
groups and safeguard land resources. It guides
the management of land rights concerning the
ownership, possession, and use of land — and how
it is valued and taxed. Land restoration typically
involves diverse stakeholders and multiple layers
of government interacting with the private sector,
financing institutions, and local communities.

Multi-level governance arrangements can be
effective in addressing local needs, matching
them with available incentives and investments
to facilitate participatory decision-making on
restoration activities.'>* '2° In most cases, this
entails sectoral coordination that prioritizes local
communities by affording them rights to manage
and restore land and forests. These initiatives can
often be aligned with national agendas for climate
action, biodiversity conservation, environmental
justice, and sustainable development.'?¢

m Land governance, tenure security, and land restoration

Governing people-land
relationships

Land administration and
management, land use
planning, policies, decisions
and activities concerned
with land and natural
resources.

«@\\)RE SECUQ/

Facilitating restoration

Secure mode of access,
holding, ownership, transfer,

use of land and exercise of
legitimate rights, interests
and responsibilities.

7y

Creating nature-
positive impacts

A state whereby the
amount and quality of land
resources that support
ecosystem integrity and
function is stable.

< )
4 \O
V0 RegTORN
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Land Tenure

Who owns and controls land — how landholdings
and leases are distributed across society - is
central to the efficacy and sustainability of
restoration activities.'”” While tenure tends to

be associated with land, it also applies to its
components, such as trees, water, or mineral
resources.'?® It can also be seasonal, with
different stakeholders holding different rights at
different periods in the year, such as in the case of
pastoralists or inland fisherfolk. The recognition
and enforcement of legitimate land rights give
users certainty and confidence, making them
more likely to invest in and enjoy the benefits

of restoration.

Land tenure and land restoration are interlinked -
secure tenure, for example, can be an important
enabling condition for land restoration.'”*

The tenure-restoration nexus frames how land
administrations create or enhance tenure rights,
leading to formal recognition and documentation.
Security of tenure can support and sustain land
restoration activities through trusted institutions
or governance structures, and the emergence

of new rights and responsibilities attached to a
landholding. There is a continuum of legitimate

m The land tenure - restoration nexus

Informal
tenure

TENURE
CONTINUUM

5

Customary
tenure

land and resource rights where full ownership is
not the only, nor always the most effective, way to
achieve secure tenure.'30 131 152

Tenure security makes it possible to pivot from
land degradation to restoration - it can be both a
means and an objective of restoration activities.'*
It is the cornerstone of resilient agricultural systems
and healthy rural communities: tenure arrangements,
whether formal or informal, greatly influence land
use and management practices. A pragmatic and
gradualist approach offers an alternative to formal
land titling — one that acknowledges indigenous

or customary tenure systems and encourages
compliance within their existing governance
arrangements.'** Where customary rights do not
currently exist, a transfer of authority to community
decision-making bodies can help establish locally
appropriate and legitimate forms of tenure.'®

A rights-based approach to integrated

land use planning treats individuals and
communities as rights holders, and the state
as a duty bearer committed to upholding
human rights.™3®

Unregistered

Registered
lease lease

Unregistered

Registered

freehold freehold

Formal ownership

LAND USE

<

Cities/Urban Areas
Interface

RESTORATION
CONTINUUM

Integrated
land use

planning

-

Rural/Agricultural Protected Areas

Landscapes Ecosystems

Partial
native
recovery

Full native
recovery

Regenerative
agriculture

=

Source: Adapted from Chigbu et al. 2016 and Gann, et al. 2019
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Global restoration hotspots (2020)
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Integrated Land Use Planning

The primary objective of integrated land

use planning is to allocate multiple land

uses while accommodating diverse socio-
economic preferences and ensuring sustainable
use. However, many planning systems are
implemented parcel by parcel within an
administrative jurisdiction and do not consider
the broader mosaic of land uses in the wider
landscape.’” Integrated land use planning can
be a powerful tool to balance development and
manage multiple land uses, such as commodity
production, urbanization, and infrastructure
development as well as recreation, tourism, and
other ecosystem services.'*¢13°

Integrated land use planning can also be an
effective means for securing tenure, providing

an enabling framework for the recognition of
legitimate forms of land and resource rights.'*°
For the beneficiaries, this confers the legal and
social freedom to make decisions on what, where,
when, and how to use land resources to improve
livelihoods and achieve food security objectives.’
Land use planning instruments can be aligned

with economic, fiscal, and other administrative
tools, such as multifunctional land use zoning
linked to land taxation, incentive schemes,

or voluntary measures, such as conservation
reserves.'4? 143

National land use planning can align with global
restoration goals to prioritize carbon-rich and
biodiverse hotspots for the benefit of people,
nature, and the climate.’** Except for protected
areas, these global public goods are only rarely
explicitly linked to national planning, yet are
essential for humans to cope with heat waves,
drought, floods, wildfires, and other disasters.*
Land use planning alone cannot prevent the
disaster-related loss of nature and its functions;
however, it can lessen the impacts when linked
to conservation and restoration strategies.’*® For
example, restoring tropical forests is important,
not only locally and nationally, but also for the
overall stability of the Earth’s bio-geochemical
cycles. The international community can do more
to support countries, financially and otherwise,
to uphold their special responsibility to protect
these global public goods.
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1.3 PLACE-BASED RESTORATION

Humans have created a vast network of land use
types, each with distinct management practices.
Land degradation occurs within all types amid

a host of uniquely local characteristics and
challenges. In urban, industrial, and mining areas,
much of the vegetation and wildlife has been
removed and replaced with asphalt, concrete,

or bare ground. In many rural areas, complex
biodiverse ecosystems have been supplanted

by land-based commodity production systems
dominated by just a handful of species. It is only in
the relatively intact natural or protected areas that
native flora and fauna still survive in habitats that
can be considered historically representative.

Restoring the land is about creating livelihood
opportunities for people, empowering them to
adjust their relationship with nature and take the
initiative where they live and work. Urban residents
can mobilize neighborhoods and convince
municipal governments to provide more green

and blue spaces in their communities. Businesses
and farmers can shift to nature-positive models
and regenerative management practices that are
sustainable and remain profitable. Indigenous
peoples and local communities can be entrusted
to care for natural and protected areas. Regardless
of the place, land restoration is most effective
when aligned with local development priorities and
embedded within established social, institutional,
and cultural contexts.

Everyone has a role to play in restoring land because everyone has a stake in the future.

m Place-based restoration: Pressures, impacts, and responses

» Encroachment
(illegal use)

» Degazettement

» Habitat loss

» Desertification

» Land degradation

» Loss of biodiversity/
ecosystem services

Expansion/connectivity of protected areas

Regenerative

» Soil erosion

» Nutrient loss
» Water scarcity
» Pests/disease

Protection and Effective

» Artificialization » Loss of farmland/
» Soil sealing natural buffers
Lalers » Pollution » Reduction of green/
air/water/waste blue spaces
Integrated land use planning
Green spaces Sustainable
RESPONSES and water territorial

management development
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* Cities and urban areas. The environment and the quality of life for residents can be improved by
planting trees, creating parks and community gardens, restoring wetlands, and daylighting rivers
and streams.

° Urban-rural interface. Territorial planning can help growing cities to protect fertile land, limit waste and
pollution, and develop green/blue spaces and infrastructure to strengthen urban-rural linkages.

° Rural and agricultural lands. Agroecological approaches and regenerative practices can enhance food
and water security, reduce soil erosion, and greenhouse gas emissions while aiding in the recovery of
biodiversity and ecosystem functions that have been lost.

° Natural ecosystems. Preventing further encroachment on and loss of natural and semi-natural areas
would protect many of the ecosystem services that are vital to surrounding production lands and more
distant population centers.

° Protected areas. Safeguarding, connecting, and effectively managing protected and other conservation
areas would ensure the provision of global public goods and enhance livelihood benefits for indigenous
peoples and local communities.
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1.3.1 CITIES AND URBAN AREAS

Over half the world’s population lives in towns

and cities. By 2050, it is estimated that more than
twice as many people will be living in urban (6.7
billion) than in rural settings (3.1 billion).”’ Cities
and urban areas generally have dense populations
in which the natural environment has been
transformed into a built environment governed

by complex social and economic interactions.™® 4
As a result of artificialization, heavy rains can
quickly turn into flash floods. Without enough trees
to give shade and vegetation to absorb heat, cities
tend to be hotter than the surrounding countryside.
Urban transport and industries emit greenhouse
gases and contribute significantly to air and water
pollution. Cities also generate huge amounts of
solid and liquid waste, which ends up in landfills,
wetlands, and the ocean.

Urban Greening

Many cities retain great ecological and
biodiversity potential. However, most urban
residents rarely encounter nature directly and are
unable to understand or appreciate it fully.”*® Urban
greening — including creating blue spaces through,
for example, riparian and wetland restoration —
can be an effective way to engage communities in
making their cities more livable and sustainable.
Greening activities improve environmental health,
economic opportunities, and aesthetic values

as well as contribute to improved mental health
and a better quality of life in the city.>' Whether

a park for recreation, tree-lined streets and green
buildings for cooling, or a wetland area for flood
water storage, urban greening frequently offers a
confluence of tangible benefits for residents.’®? 15

m The benefits of creating green and blue spaces in urban areas

RESTORATION

[ ]
ACTIONS C—> BENEFITS ‘*’

GREEN SPACES

» Creating or restoring parks, recreation
areas, urban forests, and wildlife habitat

» Planting street trees and vegetative
buffers; installing green roofs and walls

» Developing urban farms and community
gardens

BLUE SPACES

» Creating or restoring rivers/streams
and lakes/ponds

» Retrofitting for rainwater harvesting
and better infiltration

» Improving water and waste management
and recycling
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Food security, nutrition, and income: Urban
farms, fishponds, and community gardens
ensure greater food availability and generate
extra income, especially for women.

Microclimate regulation: Parks, street trees,
riparian corridors, green roofs, and walls
provide shade, absorb carbon and pollution,
and reduce the urban heat island effect.

Water regulation: Trees, vegetation,
wetlands, and permeable soils reduce runoff
and the risk of flooding; they also contribute
to water recycling and treatment, lowering
pollution and costs.

Recreation and human health: Vegetation
and water bodies improve air and water
quality; parks and gardens promote exercise
and relaxation, boosting physical and
mental health.

Biodiversity habitat: Restored natural
features can support a mosaic of habitats
with a relatively high diversity of plant and
animal species, especially when there is
greater ecological connectivity.



Efforts to make cities greener and more
sustainable are gaining momentum around the
world. Nature-based solutions for water treatment,
temperature control, and flood mitigation are
practical options when decommissioning or
replacing ageing urban infrastructure.’ Protecting
and restoring nature is extremely cost-effective
when planning and designing new urban and
peri-urban developments.’*> Many urban greening
activities are labor-intensive and bring people
together for a common purpose, providing

for shovel-ready jobs (e.g., soil preparation,
engineering, tree planting) as well as more
permanent employment opportunities (e.g.,
maintenance, management).

Urban Food Production

A significant amount of food is produced in urban
areas - in backyards, private, or community
gardens and allotments, on roofs and balconies, in
greenhouses, and on city farms. Urban agriculture
increases incomes and food security by providing
healthy and plentiful substitutes for purchased
food, especially for poor households. They are also
more likely to have access to a wider variety of
nutritious foods and be more resilient to food price
increases. It is estimated that urban agriculture
has the potential to produce 10% of the global
output of legumes, roots/tubers, and vegetable
crops.’*® In addition, many urban households in
developing countries raise poultry and livestock for
additional food security and household income.

Urban agriculture does not just produce food
- itis a nature-based solution to many social
and economic problems in cities and towns
around the world.™’

Trees and Ecological Connectivity

Trees and woodlands in cities act as natural
temperature buffers by providing shade and
reducing the heat island effect. They help reduce
noise pollution, energy use, and carbon emissions;
produce timber, fuelwood, fruit, and nuts; and
provide critical habitat for wildlife, especially
birds. Vegetated and riparian corridors within and
around cities create buffer zones for recreation

as well as migration corridors for wildlife.
Wetlands and restored waterways are important
hydrological connectors in and around cities that
help control floods, regulate seasonal flows, and
provide clean drinking water to urban residents.

Human Health and Recreation

Gardens, parks, and other green spaces

enhance the mental and physical health of

urban residents. They provide outlets for
relaxation, recreation, and exercise — and can
serve as outdoor classrooms for environmental
education. Allotment gardens and public parks
are especially important to low-income residents
who do not have private gardens or are unable to
travel outside the city. Many noncommunicable
diseases (e.g., water/air borne) in urban
populations are linked to poor infrastructure and
degraded microbiota diversity.'*® Green and blue
infrastructure can deliver vital services at low cost
and at the same time restore biological diversity in
the urban environment.

Urban Land Governance

How land is governed in urban areas depends on

a network of actors and relationship dynamics.

For example, local politicians decide on regulations
and new development. Municipal planners
demarcate zones for industry, residences, retail,
green space, infrastructure, and other uses while
attempting to reconcile competing needs. Architects
and designers plan offices, shops, and homes.
Developers and landowners finance and build
properties. Tenants pay rent to control a small parcel
or inhabit an apartment. It is this archetypal dynamic
that governs the options for urban greening."

When designing urban restoration initiatives,

it is essential to involve the local community -
i.e., those who benefit directly, who will be most
affected, and on whom success depends. In some
cases, national governments may devolve more
power and financial resources to local authorities
to fund and support participatory urban greening
initiatives.'® Municipal governments and local
administrations are better able to ensure that their
communities are fully engaged in the planning,
implementation, and maintenance of these
greening activities.™’
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Women and Youth

Women can play a major role in urban greening.
They are often involved in informal and local
food markets, and many are engaged in urban
agriculture to boost food and nutritional security
as well as household incomes. Ensuring they
have more secure tenure and resource rights, and
improving their access to credit and services, can
help create valuable employment opportunities
for women and inspire new entrepreneurship.
Greater control of finance and technology would
also result in greater equity and empowerment for
women in urban areas.’®?

Urban areas are a magnet for youth and can be

a springboard for engaging in restoration. By
2030, about 60% of urban residents will be aged
under 18.7%° These young people can lead the next
generation to create greener and more sustainable
urban environments. They would care for forests
and parks, revitalize landfills and brownfields,

and manage organic farms and gardens. Urban
restoration projects, supported by educational and
school programs, not only educate youth about
environmental and sustainability issues but provide
them with the training and skillsets needed to
pursue meaningful work or become ecopreneurs.




1.3.2 URBAN-RURAL INTERFACE

The areas immediately surrounding towns and
cities are often seen as transitional — neither fully
urban nor completely rural. While providing vital
services to the core urban area, such as food,
water, and recreation as well as housing and
transport links for commuters, these areas are
also susceptible to further urban expansion and
artificialization. Conversely, core urban areas offer
employment, public services, and markets for
those who live at the interface.’

Urban-rural linkages are the reciprocal and
repetitive flow of people, goods, and financial
and environmental services between urban,
peri-urban, and rural locations.™®®

Urban Expansion

Urban expansion, whether planned or not, results
in land use change and the loss of ecosystem
services. Many cities around the world are
surrounded by agricultural land that is more
productive than the national average. Urban
expansion by 2030 will likely cause a 1.8-2.4%
aggregated loss of croplands globally, with losses
as high as 80% in some peri-urban areas in Asia

and Africa.’®® The conversion of fertile agricultural
land is likely to be accompanied by losses in
natural fragments and ecosystems at the interface.

Globally, urban areas have more than doubled
in size in just decades, from 33 million hectares
in 1992 to 71 million hectares in 2015. This
expansion has consumed 24 million hectares
of croplands, 3.3 million hectares of forest,
and 4.6 million hectares of shrubland. The
associated indirect loss of natural ecosystems
was considerably larger due to this cropland
displacement, estimated to be 18-32 million
hectares of forest and 7-17 million hectares of
shrubland.™®’

More secure tenure arrangements in peri-urban
informal settlements would help boost stability,
security, and sustainability for more than 15% of
the global population. Over 1 billion people live in
informal settlements, with 80% of them located

in Asia and sub-Saharan Africa. While these
settlements lead to urban expansion, land is not
properly demarcated and registered, and boundary
conflicts are frequent. These residents are typically
poor and unwilling to invest in their homes and land
without the certainty and confidence afforded by
secure tenure.’®

m The benefits of sustainable territorial development

SUSTAINABLE
TERRITORIAL
DEVELOPMENT

[ ]
ACTIONS {: BENEFITS '*’

» Integrated land use planning

» Improved supply chains and strengthened

. urban-rural linkages for:
» Manage urbanization, control or plan sprawl

. *E m n rvi
» Protect and restore watersheds and fertile SRS o0k 2 i

farmland * Local and regional food security

» Enhance ecological connectivity with green
and blue corridors and networks

» Water regulation, treatment, and supply

* Biodiversity conservation
» Partnerships for sustainable infrastructure

. « Security of tenure and livelihoods
and supply chains
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Preserving Ecological Integrity

Most native vegetation in the urban-rural
interface has already been fragmented, cleared,
or converted for agricultural or industrial use;

in some cases, it is sustainably managed. One
key pillar of the restoration decade is to conserve
what remains of the natural world and improve
its connectivity in the landscape. Conserving
and restoring these natural areas and fragments
through the enhancement of green and blue
infrastructure can help form a stable land use
mosaic to meet urban demands for food, energy,
biodiversity, flood protection, water supply,
recreation, and carbon sequestration.’®

Watershed Conservation

Conserving and restoring urban source
watersheds is a high priority for many city
governments. The degradation and loss of
grasslands and forests create major problems for
cities that depend on these source watersheds.'”°
They provide many essential ecosystem services,
not just the delivery of good quality drinking water
to urban residents. One important tool to protect
these watersheds is enforceable regulations

that require landowners and planners to mitigate
the downstream impacts of their land use and
management practices. Restoring native flora

and fauna in these watersheds is a proven and
cost-effective way to preserve vital hydrological
functions, such as water percolation, filtration, and
flows — both above and below ground.

Territorial and Landscape Planning

Many cities grow unplanned with poor
infrastructure development that can result in
congestion, pollution, lower water tables, and a
lack of amenities and green space. Municipalities,
their suburbs, and surrounding rural areas are
often governed by different local authorities
competing for resources and revenues. As cities
expand, a lack of coordination and planning among
these authorities is an important factor that
hinders the provision of adequate infrastructure,
the conservation of productive farmland, and the
preservation of natural areas.

i =
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Territorial planning is an administrative tool for
rational land allocation and the development of
green and blue infrastructure to strengthen urban-
rural linkages. This typically involves relevant
local authorities coordinating sectoral plans

as a coherent unit and engaging with relevant
stakeholders in zoning decisions that balance
artificialization with the preservation of farmland
and natural areas. Effective territorial planning
can reshape the form and function of urban-

rural linkages to generate economic growth and
secure employment while addressing the needs of
vulnerable groups.'”

Land readjustment, land sharing, land
consolidation, or land pooling refers to
schemes where the local authority pools land
from multiple landowners and reallocates it for
more rational development at the urban-rural
interface. The landowners get back a smaller,
but more valuable parcel of land because

of improved infrastructure (e.g., transport,
electricity, sewage) and access to green and
blue space and related amenities."”?

Territorial planning can also encourage the
development of shorter and more efficient supply
chains that reduce pressures on land resources
further afield. Peri-urban areas are often well-
positioned as distribution points for regional
produce and value-added commaodities that
supply lucrative city markets. Other measures to
strengthen sustainable urban-rural linkages include
the development of more efficient transport

and energy infrastructure, payments to peri-
urban farmers for ecosystem services, and the
certification and labeling of regionally produced
goods, including favorable local procurement
policies for government offices, schools,
hospitals, and prisons.




1.3.3 RURAL AND AGRICULTURAL LANDSCAPES

Rural and agricultural landscapes are typically
dominated by croplands, pastures and rangelands,
orchards and plantations. They contain relict
patches, fragments, or corridors of natural
vegetation that can often be found on steep
slopes or poor soils, along rivers, and in wetlands.
When these are protected and restored as part

of an integrated landscape mosaic, rural areas
can increase biodiversity values while providing
essential services to farmers, like pollination or
pest control. These services depend not just on
agricultural practices, but also on the mix of land
uses, management approaches, and their ecological
connectivity in these working landscapes.

Status and Trends

Food systems are currently the single greatest
driver of terrestrial natural capital loss. Crop
and grazing lands now cover more than five
billion hectares, almost 40% of the Earth’s land
surface.'”® The ongoing destruction of nature
for food production (i.e., extensification) is now
encroaching on some of the most species- and
carbon-rich ecosystems on the planet. While
agricultural intensification can increase yields
in the short term, unless done in a sustainable
manner, it tends to cause high levels of land and
soil degradation and contamination. Faced with
long-term declines in productivity and water
scarcity, farmers paradoxically resort to the
increased use of harmful agrochemicals and
inefficient irrigation systems.

Rainfed farming produces 60% of the world’s food
on 80% of the cultivated land whereas irrigated
agriculture accounts for the balance.'’ Shifting
weather patterns and greater rainfall variability due
to climate change threaten food production in many
rainfed areas. Responsible land governance (rights),
targeted investments and incentives (rewards), and
farsighted policies and planning (responsibilities)
will be critical to accelerate the transition to nature-
positive food production that regenerate soils,
conserve water, and enhance farm resilience.

Nature-Positive Food Production

Agriculture will continue to be a key economic
sector but will require a transition to nature-
positive food production that involves the
regenerative, non-depleting, and non-destructive
use of natural resources.'’® Agroecological
approaches and regenerative practices explicitly
aim to enrich soils, improve water regulation,

and augment biodiversity. Many of these holistic

practices are based on indigenous, traditional,

or local knowledge, which embeds the social,
economic, and environmental dimensions of
sustainable development into food production.
Nature-positive food production is also people- and
climate-positive, delivering healthy, affordable, and
nutritious food while supporting decent livelihoods
and reducing emissions.

Regenerative agriculture can only be efficient and
effective when based on evidence, knowledge,
and science tailored to local needs, context, and
conditions."’® This includes an understanding

of the biophysical (e.g., climate, soils, slope,
prevalence of pests and diseases) and socio-
economic context (e.g., farm size, tenure type,
markets, availability of capital).””” Each region,
farm, and field will employ its unique combination
of regenerative measures. For many small-scale
producers, crop and livestock diversification is
key to improving resilience and productivity while
reducing environmental risks, especially in areas
with declining soil health."’®

In the developing world, integrated systems
are more common and typically involve a mix
of crops, livestock, and trees along with the
production of non-food commodities and

the recycling of farm by-products for
agricultural inputs.
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m Regenerative agriculture: Linked processes to achieve multiple outcomes

REGENERATIVE
AGRICULTURE

ACTIONS ( BENEFITS ®4®

» Measures that enhance soil organic carbon,
nutrient, and water availability

» Integration of crops, trees, livestock, and
aquatic foods

» Recycling of nutrients and other inputs on
farm (increased efficiencies)

» Soil and water conservation techniques

Conservation Agriculture

Conservation agriculture increases biomass

and soil organic carbon as well as nutrient and
water availability through agronomic and other
resource-conserving practices. Tillage — turning
over the soil — weakens many of its functions and
releases carbon into the atmosphere. Conservation
agriculture combines no- or low-till cultivation with
measures like direct/drill seeding, cover crops,
mulching, intercropping, and fallow periods. These
practices protect soil structure, conserve moisture,
suppress weeds and pests, and can create new
carbon sinks over longer time scales.””® Some
forms of conservation agriculture accept the
judicious use of agrochemicals.'®°

Agroforestry, Silvopasture, and Pastoralism

Agroforestry and silvopasture systems combine
vegetation management (primarily trees) with

crop and livestock production. Trees and shrubs
on agricultural land can produce direct economic
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» Food security, nutrition, and rural livelihoods
» Healthy soils and ecosystem functions

» Carbon storage and reduced greenhouse gas
emissions

» Water quality, supply, and recharge
» Biodiversity conservation

» Human and animal welfare

benefits, like fruit, seeds, latex, oil, fodder, timber,
or fuelwood. They can also provide mulch for
crops, improved forage and shade for livestock,
and habitat for wildlife. The use of trees/shrubs
in crop and pasture lands is effective in boosting
soil health and protecting it from water and

wind erosion.™®

Pastoralism refers to livestock management
over large distances. It can be an efficient way
of utilizing highly variable rangeland resources,
especially in the drylands and high-altitude
ecosystems. Pastoralists adapt their social

and herding systems according to seasonal
conditions and the availability of water and
pasture. Sustainable pastoralism works to
leverage natural synergies and align food (e.g.,
meat, dairy) production with ecological processes,
reducing input costs and harmful externalities
(i.e., the off-site cost and harm to people, climate,
and the environment).’®?



Combining science, tradition, and innovation,
organic and permaculture methods enrich
biodiversity and restore agroecosystems to
provide food and nutritional security for local
communities.’®

Organic Agriculture and Permaculture

Organic cultivation and herding were the
predominant method of food production for
millennia. Modern organic food production
excludes the application of chemical fertilizers
and synthetic pesticides as well as genetically
modified organisms, growth hormones, and
antibiotics.™* Many of the practices are based
on traditional methods that utilize compost,
green/animal manures, crop residues, water
harvesting, vermiculture, and mineral additives to
produce healthy and nutritious foods. Similarly,
permaculture takes a systems approach to farm
design that mimics natural processes and works
within ecological boundaries.™® With increasing
levels of contamination in food systems, organic
produce is widely valued for its superior quality
and safety. This attracts a sustainability premium
— areward to producers for having a smaller
environmental and climate footprint than modern
industrial agriculture.’s®

Soil and Water Conservation

Soil and water conservation measures include
many of the practices described above. In
addition, physical interventions can be undertaken,
such as contour or terrace farming on steep
slopes to conserve rainwater and reduce soil
erosion. When these relatively simple structures
are maintained, water management solutions

can be relatively cheap whereas mechanical

earthmoving for new infrastructure development
generally requires more labor and investment. This
can include building terraces, drains and retention
ditches, ponds, tanks, and reservoirs to harvest
and store water, check dams to regulate flows, and
more efficient drip irrigation systems.®’

Climate-Smart Agriculture

Climate-smart agriculture responds to the need
for farmers to mitigate and adapt to climate
change. Its three primary objectives are to:
sustainably increase productivity and incomes;
make food systems more resilient at all scales; and
reduce greenhouse gas emissions and sequester
carbon.’® Qverall, climate-smart agriculture aims to
balance food security and farmer livelihoods with

a need to manage climate risks and impacts and
respond to changes in the wider food system.'®

Precision Agriculture

Precision agriculture is guided by real-time

data to reduce the use of water, agrochemicals,
and labor. It encompasses a growing range of
technologies that utilize human, financial, and
natural resources more efficiently, including
artificial intelligence and geographic information
systems, remote sensing, and mobile applications.
These technologies enable producers to carefully
manage crops and livestock by optimizing the use
of fertilizers, pesticides, feed, and water.”°

While precision agriculture is often marketed
as a new paradigm, it is grounded in many
of the same principles of observation and
adaptive management used by farmers

for millennia.™’

m Agroecological transition to sustainable and resilient food systems

CO-CREATION AND
SHARING OF KNOWLEDGE

@

HUMAN AND CULTURE AND
SOCIAL VALUES FOOD TRADITIONS

Source: Barrios et al., 2020.

CIRCULAR AND
SOLIDARITY ECONOMY

!

RESPONSIBLE
GOVERNANCE

RESILIENCE
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Governing Agroecological Transitions

The collaborative management of natural
resources in rural and agricultural landscapes

is a widespread and ancient practice. Modern
farmers form cooperatives to maintain natural
buffer zones, share input costs, negotiate prices,
and increase access to markets for their produce.
These arrangements allow them to benefit from
peer-to-peer exchanges on field-level innovations.
Collaboration becomes more challenging in

a larger mosaic of land uses and governance
regimes where there may be significant competing
interests or power imbalances among actors and
institutions.™®?

Achieving a balance between rural development
and ecological preservation requires active
participation by individuals and communities
who directly relate to the land.””® However, many
farmers and rural land users often have insecure
rights to their land and/or resources, making
them less willing to invest time and money in
agroecological approaches and regenerative
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practices. External drivers and pressures on farm-
level decisions also play an important role in any
transition to sustainable agriculture, most notably
the pricing mechanisms and incentives in both
input and output supply chains.

Consumers that pay a premium for sustainably
produced food and land-based commodities

can drive increased adoption of regenerative
agriculture practices. Their choices send powerful
market signals down the supply chain to retailers,
processors, and ultimately producers. These
demand-side pressures can help farmers to capture
a greater share of the added value of organic or
sustainable produce. They also put pressure on
retailers and suppliers to meet new consumer
demands, which may improve compliance with
their own environmental, social, and governance
standards. Public opinion and civil society can
help persuade governments to play a more active
role in promoting certification schemes, enforcing
sustainability standards, and transitioning to more
sustainable procurement practices.
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1.3.4 NATURAL ECOSYSTEMS

Natural ecosystems, along with protected areas,
still cover large areas of the planet and encompass
a wide range of climatic and vegetation types.
From deserts, mountains, and tundra to forests,
grasslands, drylands, and wetlands, they are

often home to — or managed by - indigenous
peoples and local communities. They are globally
significant in terms of their biodiversity habitat

and their ability to store carbon and regulate other
important biosphere functions.

Forests and Grasslands under Threat

Between 2000 and 2015, 5 to 10 million hectares
of forest were destroyed every year, leading to

a cumulative global loss of 125 million hectares
(an area twice the size of France). Hidden in the
numbers is the loss of biodiverse and carbon-

rich tropical forests, which has been offset by an
almost fivefold increase in the rate of expansion of
temperate forests.’

Between 2013 and 2019, it was estimated

that at least 69% of tropical forest clearance

for agriculture was conducted in violation of
national laws or regulations (32 million hectares
or an area the size of Norway).'** The unlawful
clearing of these forests, primarily for cattle, palm
oil, soy, and pulp plantations, is fueled by short-
sighted national development priorities, a lack of
regulatory enforcement, global trade incentives,
and ultimately consumer demand in developed
countries.

Grasslands face the greatest threats from
agriculture expansion and climate change.
Conservative scenarios predict that an additional
300 million hectares of forests and other natural

ecosystems will be destroyed between 2015 and
2050, mostly converted to cropland.’® In the
wetter regions, grasslands are the largest source
of land being converted to cropland, accounting for
68% of the total extent of agricultural expansion in
2015. On the drier margins, grasslands accounted
for 35% of the increase in barren land, in some
cases leading to desertification.’

Dams and Mining

The damming of rivers produces dramatic and
far-reaching environmental changes. The
disruption of hydrological connectivity affects
riparian and floodplain morphology and vegetation,
resulting in the loss of biodiversity, fertile land,

and human settlements. While dams can provide

a variety of services — hydropower, flood control,
navigation, and water supply — the creation of large
reservoirs significantly alters local and regional
climate, soils, flora, and fauna which fragment
critical habitat and impact species migrations.

Mining for metals, minerals, and fossil fuels
occurs in all land types, with natural and
protected areas experiencing the highest land
degradation as a result. Extracted commodities
include rare earth metals for smartphones and
electric batteries, phosphorus for agriculture,
sand and gravel for construction, coal and natural
gas for power plants, and crude oil for transport.
Mining typically involves the removal of soil

and vegetation, the building of infrastructure
that leads to biodiversity loss, and the release
of methane gases. Improper storage of mining
waste can result in spills and leaks of hazardous
materials that lead to soil, ground and surface
water contamination.
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m Actions and benefits for the conservation and restoration of natural ecosystems

CONSERVATION AND
RESTORATION OF
NATURAL ECOSYSTEMS

ACTIONS C»

» Avoid agricultural expansion and promote
sustainable management and harvesting

» Scale up natural regeneration and active
restoration (forests, grasslands, landscapes)

» Improve grazing and rangeland management

» Protect and restore peatlands and other
wetlands

» Reduce impacts of dams and mining

» Embrace indigenous and community-based
management

Restoring Natural Ecosystems

Native ecosystem recovery — ecological
restoration and rewilding — aims to reinstate
historic conditions for ecological functioning

and populations of flora and fauna. Restoring

an ecosystem to a more natural state requires a
clear understanding of past land use, the current
drivers of degradation, and current management
practices.'® Recovering the full ecological potential
of native ecosystems is a challenging long-term
process. For example, a transition from abandoned
agricultural land to sustainably managed forest
could take 20 years or more.™

Passive vs Active Restoration

In some cases, it is enough to remove drivers

of degradation, such as overgrazing, nutrient
pollution, unsustainable logging, or invasive
species. Passive or natural regeneration can allow
an ecosystem to recover when disturbance is
minimal, or when there is adequate connectivity
with surrounding natural fragments to allow for
seed dispersal and genetic exchanges. In other
cases, active restoration is required. This is
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LA
BENEFITS v

Local services: water regulation, human
health, climate, recreation, and disaster
risk reduction

National assets: ecotourism, agricultural
heritage, cultural landscapes

Global public goods: climate and
hydrological stability, biodiversity
conservation

generally more costly and involves sustained
interventions, such as planting native species,
reinstating hydrological functions, or reintroducing
locally extinct animals. In natural ecosystems with
a long history of human management, ecological
restoration may include returning to or adapting
traditional regenerative practices.

Forest Restoration

Natural regeneration is often the first best option
for ecosystem recovery, especially in tropical
forests.?” Like active restoration, it still needs to be
rigorously managed by local communities to help
bring back natural processes that contribute to the
health and productivity of forests. If recovery is
slow, then active restoration measures can be taken
to overcome specific obstacles.?”' This may involve
seed collection and establishing nurseries, planting
native trees and vegetation, managing tree density
and undergrowth, reintroducing endemic species,
and improving wildlife corridors. Successful forest
and landscape restoration often depends on having
the right incentives in place to ensure collaboration
among a wide range of stakeholders.



Grassland Restoration and Grazing Management

Degraded grasslands can be restored using a
variety of methods and techniques. These include
reseeding with native grass species, recovering

soil biodiversity and controlling erosion, grazing
management (particularly around water sources),
and planting suitable trees and shrubs to provide
forage, shade, and fuelwood. The growth of
invasive species (e.g., unpalatable species, woody
shrubs) can be contained through selective thinning
and controlled burns that promote native regrowth.
Exclosures (i.e., areas protected from grazing)

and rotational grazing, or even continuous grazing
with low stocking rates, are proven methods for
restoring grassland health and productivity (e.g.,
improved soil structure, water retention/infiltration),
even more so when they are managed to enhance
connectivity within the wider landscape.??

Dryland Restoration

Drylands - arid, semi-arid, and sub-humid areas
covering more than 40% of the land surface -
meet the basic needs of one in three people in
the world but are under serious threat. Drylands
support 50% of the world’s livestock, provide
essential wildlife habitat, and account for nearly
half of all cultivated systems.?*® They are a major
contributor to the world’s breadbasket, considering
that one in every three crops under cultivation
today has its origins in the drylands, where their
wild ancestors and relatives still grow. Drylands
harbor some of the most valuable and rarest
species of flora and fauna. With the right support
and the adoption of scalable strategies, low-cost
and effective restoration practices in the drylands
have great potential for boosting incomes and
livelihoods, ecological and economic resilience,
and climate change mitigation.?%

Protecting and Restoring Peatlands

Peatlands provide the most efficient natural store
of terrestrial carbon - holding twice as much as
global forest biomass — and deliver many valuable
ecosystem services. Although they only cover 3%
of the total land area, when degraded or drained,
peatlands oxidize and are susceptible to fire. This
contributes disproportionally to greenhouse gas
emissions, which currently represents one-quarter
of the total emissions released by the land use
sector. It is suggested that the land system could
turn into a global net carbon sink by 2100, if 60% of
degraded peatlands are rewetted (restoring natural
water flows and soil saturation) and currently
intact peatlands are protected.?®

Governance Issues

The destruction of forests, grasslands, and
peatlands for agriculture, mining, or industrial
uses is often deemed necessary for economic
development - creating jobs and foreign
exchange. Whether privately, publicly, or
communally owned, natural areas are often treated
as a state asset whereby economic exploitation
can ignore or override existing regulations and land
use rights. This occurs when loggers, ranchers,
and farmers move into areas of tropical forest or
peatland, or when sedentary dryland communities
begin growing crops on traditional grazing lands.
This can give rise to newly contested areas that
are prone to conflict and violence and, in some
cases, subject to land grabs that are overlooked or
tacitly sanctioned by local authorities or the state.

Human-wildlife conflict poses a challenge

to conservation and restoration efforts as
both humans and wildlife are losing the
space and resources they need to survive.?*
Restoring natural areas and wildlife habitat
and respecting protected area boundaries can
provide the necessary buffer zones to better
manage human-wildlife conflict.

Land degradation in natural ecosystems

can take place when encroachment disturbs
traditional or sustainable management and
harvesting practices. Indigenous peoples and
local communities have a long tradition of
managing and extracting natural resources without
compromising ecological processes and functions.
Customary uses may include sustainable
pastoralism, small-scale slash-and-burn agriculture
with appropriate rotations, or the harvesting of
wild plants and animals for food, energy, fiber,

and housing. To avoid further land degradation,
governance and enforcement mechanisms

can strengthen tenure rights in natural areas or
designate them as indigenous and community
territories or conservation areas. The right to free,
prior and informed consent is an internationally
recognized mechanism by which indigenous
peoples and local communities can enjoy the
economic benefits derived from their traditional
knowledge and stewardship of the land.
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1.3.5 PROTECTED AREAS

Protected areas harbor irreplaceable ecological,
social, and economic values. Some are very large,
while others are relatively small situated within

a mosaic of land uses. Categories of protected
areas vary widely, from strict nature reserves with
no permitted human activities to areas that allow
the sustainable use of natural resources.?” They
provide refugia and buffers for many species
against the combined effects of climate change
and habitat loss.?®

The rich biodiversity in protected areas underpins a
vast array of private and public goods and services,
such as reducing disaster risks, preventing future
pandemics, and mitigating/adapting to climate
change. It is their ecological integrity and functioning
that makes protected areas effective conservation
tools, not necessarily their size.?’* Many indigenous
peoples and local communities live in and around
protected areas - the creation of new or expansion
of existing protected areas should not deny people
access to the resources they depend on.

Protected areas are the source of 20% of all
continental surface water runoff, potentially
supplying freshwater to two-thirds of the
global population.2™

Status and Threats

Protected areas currently cover around 17% of
the world’s ice-free land surface, an increase
from about 10% in 2000.?"" The majority of these
areas include forest ecosystems, which have
had the effect of slowing deforestation rates

in some regions; however, most of these areas

are still far from being adequately protected.?'?
Protected areas include roughly two-thirds of

the 15,000 Key Biodiversity Areas, recognized

for their contribution to the global persistence

of biodiversity.?'® In mega-biodiverse countries

- those that host exceptionally large numbers of
species — protected areas are essential factors for
a stable climate and a healthy planet.

Designation and legal status are not enough

to prevent degradation and encroachment in
protected areas. Improved management and
enforcement are needed to counter powerful
groups and disenfranchised communities who
can find entry points for both economic and
subsistence activities. In protected areas that
offer grazing or are endowed with high-value
natural resources — metals, minerals, hardwoods,
or wildlife products — enforcement can be
challenging due to corruption, violence, and lack
of funding. The remoteness and inaccessibility of
some protected areas further hinder their effective
governance and management.

Protected areas help mitigate climate change by
sequestering carbon and avoiding emissions that
typically result from ecosystem degradation and
loss.?'* Nevertheless, climate change is causing
many plant and animal species to shift towards
higher altitudes and latitudes, at the same

time, habitat loss and fragmentation impedes
their ability to do so. In some cases, the fixed
boundaries of protected areas may lessen their
capability to safeguard species from increased
temperatures, invasive species, and rainfall
variability.?"®




M Actions and benefits for restoring, connecting, and expanding protected areas

CONNECTING, RESTORING,
AND EXPANDING
PROTECTED AREAS

ACTIONS < ) BENEFITS

» Collaborative management, monitoring, and
enforcement

» Incentives for community management and
payments for environmental services

» Tenure and resource rights that promote
sustainable harvesting

» Restoring native habitat, wildlife corridors,
and buffer zones

» Expanding of protected area coverage

Restoring Protected Areas

It is suggested that half of the world’s land
surface would have to be effectively protected to
halt the extinction crisis and maintain planetary
life support functions.?'® Many existing and new
protected areas have great potential for affordable
biodiversity conservation and restoration without
compromising livelihoods and sustainable
development. Even those protected areas, already
severely or moderately degraded, still have a
legacy of climate and soils, flora and fauna, seeds
and genetic materials that can assist ecological
restoration efforts.?”

» Ecosystem services: local, national, and global
public goods

» Biodiversity habitat conservation, prevention
of species extinctions

» Ecological connectivity and reduced stress on
flora and fauna

» Incomes, livelihoods, and recreation

» Landscape and cultural diversity

Protected areas are often the only remaining
habitats for vulnerable or keystone species,

and restoration may be needed to maintain or
bolster these threatened populations.?’° Complete
recovery of native habitat — the aim of ecological
restoration — is more likely in protected areas
when there is local knowledge and expertise,
community involvement, and minimal degradation.
Although a secondary objective, the recovery and
maintenance of ecosystem services are often co-
benefits of restoration activities, such as climate
stabilization, pest and disease regulation, disaster
risk reduction, and food and water security.??°

Restoration is likely to become a more common and necessary conservation tool to address
land degradation and biodiversity loss and to re-establish connectivity between protected areas

and fragmented habitats.?'®




Ecological connectivity is the unimpeded
movement of species and the flow of natural
processes that sustain life on Earth.?

Boosting Ecological Connectivity

Well-connected protected areas are critical

for important ecological processes, including
species migration, seed dispersal, and gene
flows. Globally, just under 10% of the area
under protection is considered structurally
connected with functional pathways throughout
ecosystems and landscapes.?”? 22 As a result,
wildlife is increasingly confined to rare and
sparse habitat fragments - often forming small
and isolated populations that are vulnerable to
stresses, shocks, and local extinctions.??* Greater
emphasis should be given to the ecological
representativeness, connectivity, and effective
management of protected areas rather than on
the total area covered.?? 226

Beyond their boundaries, protected areas can
create buffer zones — creating a halo effect -
reducing land use change and deforestation in
surrounding areas.??’ This de facto protection,
even if only transient in extent and duration,

can help defend the core protected area from
encroachment and degradation. Some of these
buffer areas may have other forms of conservation
status and are often managed by indigenous
people and local communities that are dependent
on protected area resources for food, medicine,
and other essentials.

Inclusive Governance and Finance

Protected areas provide public goods that are
vital not only for local communities, but also

for the country, region, and the world.?* Some
developing countries are making significant
efforts to safeguard protected areas for the sake
of the global commons even as they struggle

to reduce poverty and hunger.??° These include
alternative governance arrangements, such as
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‘other effective area-based conservation measures’
(OECMs) which lack formal designation but are
typically governed by indigenous peoples and local
communities, sometimes referred to as Indigenous
and Community Conserved Areas (ICCAs).

Protected areas can also support green jobs
and be engines of growth, yet currently remain
vastly under-resourced. An alternative to
government funding involves finding the means
for local inhabitants to be employed or paid to
maintain their biodiversity values and safeguard
the delivery of ecosystem services.?° This could
increase the prospect of international funding,
including philanthropic donors, especially for the
maintenance of public goods that are enjoyed at
regional and global scales.?®" While these types
of finance can be challenging, the ensuing social
and economic benefits are often sufficient to
compensate local communities for the effective
management and restoration of protected
areas.232 233

Ecotourism is another opportunity to improve
livelihoods within and adjacent to protected
areas.”* Many protected areas feature spectacular
landscapes or charismatic megafauna while others
offer subtler, but equally valuable recreational
experiences. Ecotourism encourages innovation
and entrepreneurship, provides local jobs, and
supports government revenues while advancing
important conservation objectives, especially in
neglected and remote rural areas.?° For example,
charging user fees can have a large multiplier
effect, including employing and empowering local
communities to responsibly manage the land and
deter illegal use or encroachment.

Countries with lower agricultural activity,
higher economic growth, and better
governance are most strongly associated
with greater management effectiveness in
protected areas.®




1.4 RECOVERY AND RESILIENCE

The COVID-19 pandemic has triggered the most
severe global economic recession in nearly a
century. Two years later, it continues to impact
people’s lives and livelihoods. Developing and
low-income countries are the hardest hit, with the
pandemic compounding existing development
challenges — extreme poverty, violent conflicts,
food shortages, and climate-related emergencies.
The pandemic has also put a spotlight on the
consequences of shrinking wildlife habitat and
environmental degradation. SARS-CoV-2, the virus
strain that causes COVID-19, is widely thought

to have originated in wild animals and jumped

to humans, just like the coronaviruses SARS and
MERS. Human encroachment on the natural world
and the growing wildlife trade makes these leaps
easier and more frequent.??’

SR BT Y

As the planet continues to warm, drought, floods,
wildfires, and sand and dust storms are becoming
more frequent and intense, jeopardizing human
health and livelihoods, food systems, and socio-
economic stability.?*® Disaster impacts are now
evident in all parts of the world. Land restoration
offers multiple pathways to support recovery
efforts and reduce future vulnerabilities by
regenerating natural capital and building green and
blue infrastructure that strengthens community
and ecosystem resilience. Strong partnerships and
coordination between governments, businesses,
and communities, as well as at all levels and
across multiple sectors, will set the stage for
inclusive green recovery and long-term planning
and finance to address growing risks to lives

and livelihoods.
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1.4.7 INCLUSIVE GREEN RECOVERY

The COVID-19 pandemic plunged most countries
into recession, with an estimated 90% of the world’s
workers affected.*° It has wiped out decades of
progress in reducing poverty and hunger. Jobs

and livelihoods in developing countries with

large informal sectors have been most impacted,
especially women and youth, and agricultural and
migrant workers.?® Almost 100 million more people
sank into poverty in 2020,*' and an additional 118
million people experienced hunger.?*? In response,
many developed countries have implemented robust
economic recovery packages. Despite being the
greatest expenditure of public resources ever, only
10% of the total USD 17 trillion in stimulus provided
since the start of the pandemic has been spent on
activities that reduced greenhouse gas emissions or
restored the natural world.?* 244

A lack of resources to implement stimulus
packages has hindered recovery in many
developing countries. While there have been
some recovery efforts, inequalities will continue
to increase among and within nations without
urgent action. This makes more people poor and
vulnerable to communicable diseases and other
disasters, stresses, and shocks. An inclusive
green recovery goes beyond balancing growth and
protecting the poor to deal with disenfranchisement
and long-standing systemic inequalities.?**

Learning from the Past

The relatively few green stimulus measures
implemented in the aftermath of the 2008
financial crisis produced greater returns on
investment than conventional, resource-intensive
projects.?*® The evidence suggests that a low-
carbon, green recovery could contribute to
significant reductions in emissions while creating
jobs and nature-positive economic growth.?*” Two
important lessons emerged from the 2008 crisis:
that short-term fiscal stimulus is not enough

and long-term public spending is needed; and
that wealthy countries are best positioned to

lead on green innovation and technologies, while
developing economies should focus on reducing
poverty and land use change.?*®

Green recovery packages will have different
starting points that are determined by prevailing
social, economic, and political realities, yet the
building blocks are prosperity, health, nature,
justice, and transformation. Previous efforts
have failed in large part because of their focus
on reviving business-as-usual rather than building
a new economic framework needed for a more
resilient future.?*® As the world transitions from
stimulus to regular budgeting, governments
must continue to use fiscal tools to promote
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cleaner, greener, and more equitable economic
development. While finance will always be a major
constraint, most governments are aware of the
potential for green stimulus to:

° create long-term economic multipliers
through investments in green jobs and
infrastructure?*°

° implement shovel-ready restoration projects
and other nature-based solutions across
economic sectors

° decarbonize economies and shift emissions
trajectories towards net zero

By investing just USD 2.7 trillion per year

in ecosystem restoration, regenerative
agriculture, and circular business models,
the global economy could create 395 million
new jobs and generate over USD 10 trillion in
annual business value over a decade.?’

Redirecting Investments and Incentives

In addition to incentives, such as more inclusive
governance and tenure security, financial
investments from both public and private

sources will have to increase significantly to
achieve the promise of the land restoration
agenda. While there has been public sector
investment in research and extension services

to promote regenerative practices, the uptake

of sustainable land and water management by
farmers and other land managers remains low due
to concerns with profitability and incongruence
with their experiences and values.?*? For many

of the ecosystem services generated through
these practices, markets are not structured to
accommodate supply and demand, facilitate trade,
or adequately establish price mechanisms.?%

Payments for Ecosystem Services (PES) schemes
are an attempt to institutionalize a brokerage

system for non-market ecosystem services that are
enhanced by land restoration. One challenge is that
the service providers (e.g., farmers, land, water, and
protected area managers) are often distant from the
beneficiaries (e.g., industry, consumers), making it
difficult to connect supply and demand with equitable
pricing mechanisms. Debt-for-nature swaps, carbon
credit schemes, and ESG investment funds channeled
through the agriculture and forestry sectors also have
the potential to finance land restoration activities

at large scales.?* Greater support is needed for
institutions and organizations that can broker projects
and financing, pool funding, and demonstrate the
returns on restoration investments.



Decoupling support from production or
linking it to biodiversity, climate, or restoration
targets is a pragmatic way to incentivize and
scale up the adoption of sustainable land and
water management practices.

Realigning Public Sector Finance

Repurposing agricultural support and other
subsidies to the land use sector (e.g., water and
fossil fuel extraction) represents a multi-billion-
dollar opportunity to finance land restoration.>*°
Global subsidies for energy, agriculture, water, and
fisheries are conservatively estimated at more
than USD 4-6 trillion annually.?*® They include direct
monetary payments or other benefit transfers that
accrue via taxes, laws, regulations, price supports,
or other market distortions. Many are considered
perverse in the sense that they incentivize land
use and management practices that harm humans
and the environment and deplete natural resources
rather than replenish them. Farm subsidies

can be repurposed to increase the uptake of
regenerative practices that require more labor but
fewer external inputs and less mechanization.
Farms adopting these practices are generally

more profitable than those that only employ
conventional practices.?®’

Some highly indebted countries have taken
innovative approaches to fund a green recovery.
Debt-for-nature swaps and nature performance
bonds are designed to reduce debt payments

so that governments can finance green training
and job programs.?*® Likewise, ecosystem
restoration funds that blend public and private
investment can support tree planting initiatives
and improved management of protected areas,

creating thousands of jobs for women and
youth.?*® Ecological fiscal transfers are one way

to compensate local governments for protecting
and restoring land resources. Like repurposing
subsidies, fiscal transfers are an attractive way for
national governments to support environmental
goals and reward landowners for restoration
activities without having to raise tax revenue or
ask for new funding.?°

Responsible Governance Matters

In addition to investment and incentives, targeted
policies and programs focused on human rights can
address some of the underlying health and economic
disparities that the pandemic has worsened. In many
countries, this growing inequality has contributed

to the loss of trust in leaders and institutions and a
fraying of the social contract. Human rights-based,
people-centered, and gender-responsive approaches
to crisis recovery can help meet the needs of
disenfranchised and vulnerable groups. Inclusive
governance solutions can be co-created locally to
better ensure long term success and establish trusted
institutions that can help build bridges that bring
people and nations together.?*"

Governments are learning how to better
coordinate their efforts through decentralized or
‘polycentric’ governance, based on partnerships
and collaboration among different sectors of
society. This is largely in response to a need for
place-based strategies for crisis management and
recovery, as many countries were forced to adopt
flexible and regionally differentiated measures to
cope with the impacts of the COVID-19 pandemic.
The provision of quality public services to
vulnerable groups is now seen as a policy priority,
as is enhanced coordination between local and
national governments.?¢?

The Paris Collaborative on Green Budgeting

Public spending on green infrastructure is an opportunity to align private sector investment with
longer-term goals, such as renewable energy provision, biodiversity conservation, and water and waste
recycling. This may be in the form of incentives for retrofitted or new climate-resilient infrastructure
(e.g., renewal energy farms in agricultural landscapes) or restoring watersheds and wetlands to reduce
the costs of water treatment and delivery. Greater certainty over a pipeline of potential projects would
allow investors to offer risk capital, invest in capacity building, and help to create healthy capital

markets for green infrastructure investments.?*®

The Paris Collaborative on Green Budgeting, hosted by the Organisation for Economic Co-operation
and Development (OECD), promotes the important role of domestic budgetary and fiscal policy in
resourcing and implementing environmental goals. It assists countries to integrate nature-positive
objectives into existing budget processes as well as mainstream climate and environmental goals
across policy portfolios, including using fiscal measures, such as environmental taxes, subsidies,
regulation, procurement spending, or large-scale infrastructure projects.?®*
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Restoration will be the business and spirit of
the coming decades - this vibrant economic
growth sector has become too large to ignore.?%®

Building a Restoration Economy

Restoration investments are often meant to
combine economic growth with an easing of
pressures on ecosystems and climate. The global
trend of increasing restoration investments is due
to a heightened awareness of land degradation
costs as well as growing markets for ecosystem
services. Decision makers can no longer afford to
manage environmental and economic priorities
separately. While still operating within existing
policy and market structures, countries can pursue
their unique restorative pathways that build on
existing and emerging capacities to innovate and
remain competitive.?®® Investing in restoration is
an opportunity to transform degraded landscapes
into functional landscapes that deliver co-benefits,
including livelihoods and business opportunities.?®’

A more comprehensive accounting of economic
output and jobs that includes nature’s contribution
to people would reveal the true extent of benefits
created by the land restoration.?*® In March 2021,
governments agreed on an accounting framework
to start appraising their natural capital so as to
better understand its contributions to economic
growth and the importance of protecting it.?*° On
the occasion of the formal adoption of the UN
Statistical Commission’s System of Environmental-
Economic Accounting, the UN Secretary-General
stated that “no longer will we allow mindless
environmental destruction to be considered as
economic progress.” ?7°

Land restoration will be valued as an engine
of growth and stability when success

is measured not just in financial terms,

but against social, environmental, and
sustainability benchmarks.

38 UNCCD [yGlobal Land Outlook 2 | PartiOne:

e f' -

»

Restoring land and ecosystems will generate
employment, deliver economic diversification,
reconnect people with their landscapes, and
build community trust and reciprocity. This will
spur further investment and innovation, along
with training and new skill sets for the jobs of the
future. While investing in land restoration may
be seen as risky and the payback time uncertain,
the negative perceptions of restoration costs
fall significantly when the full suite of social and
economic benefits are properly accounted for.?”!

Leaders can show the courage, wisdom, and
foresight to align fiscal stimuli with their
commitments to restore land, pivot to a
circular economy, and provide for the needs
of all their citizens.

With over one billion hectares of degraded land
committed to restoration, there are excellent
prospects for creating millions of green jobs.?’
The transition to a low-carbon, restoration economy
could generate employment for an additional

65 million people by 2030, more than offsetting
employment losses in declining sectors and
resulting in a net gain of 37 million jobs.?”* These
include a wide range of jobs in the agriculture,
forestry, energy, and conservation sectors as well
as in project design and planning, engineering,
landscaping, value-added industries, new
technologies, nurseries, and input supply chains.?’*

Just as land restoration is place-based so too

are the many associated livelihood benefits

and value-added opportunities. Unlike other
economic sectors, most restoration jobs cannot be
outsourced — investments and their returns directly
support the local economy.?’® This could assist
rural communities most affected by the pandemic,
environmental degradation, and climate change.

It can also inspire entrepreneurial activities and
stimulate demand for local products and services
that deliver long-term multiplier effects that
contribute to wider regional development.

@annappan



1.4.2 ONE HEALTH APPROACH

The COVID-19 pandemic has reignited an urgent
need to address interlinked challenges in an
integrated manner, not through singular or linear
approaches.”’® It is difficult to consider economic
growth successful if it is accompanied by
worsening social, environmental, and human health
outcomes.The annual cost of future pandemics
could be as much as USD 2 trillion — for just 1% of
that cost, the world could prevent pandemics at
their source by protecting nature.?””

The One Health approach accounts for the
interconnections between people, animals, plants,
and their shared environment. It recognizes

that the long-term resilience and wellbeing of
humanity depends on the health and integrity

of nature.?”’® One Health covers a wide range

of issues, including zoonotic and vector-borne
diseases, antimicrobial resistance, food safety/
security, and environmental pollution. It can also
be effective in addressing chronic disease, mental
health, occupational health, and noncommunicable
diseases.?”?

One Health embraces multi-level governance

to help coordinate preparedness and response
plans that bridge multiple sectors. Evidence-based
policies, global collaboration, and coordinated
actions can advance coherent strategies for
restoring health.?° Land restoration is a clearly
identified pathway to preventing future pandemics
and mitigating other disasters by repairing
damaged ecosystems.?®' Landscapes with high
ecological integrity — structural intactness and
connectivity, biodiversity and species abundance,
and generative interrelatedness — provide higher
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“The health of soil, plants, animals, people,
ecosystems, and the planetary processes is
one and indivisible.” 282

levels of biosecurity.?®* The rising public health
costs associated with disease and disaster can help
catalyze a transition towards a restorative culture.?®

Zoonotic Diseases

Humanity is now beginning to fully understand
the existential threat posed by zoonotic diseases.
Human-induced land use change and the wildlife
trade are recognized as the major drivers of
zoonotic pathogen spillover from wildlife to human
populations, as is likely the case with COVID-19.285 26
Other such diseases have threatened humanity

in recent years, including bird flu, swine flu, SARS,
Ebola, and HIV.2¢” While COVID-19 is a virus,
zoonoses may also be caused by bacteria, fungi,
or parasites which originate in wildlife, sometimes
with domesticated animals as intermediate
hosts.?®® Zoonotic diseases are generally
transmitted through the air, close contact, by
insects, or via contaminated food or water.

Neglected zoonotic diseases, such as anthrax,
brucellosis, trypanosomiasis, or rabies, are
endemic in affected populations (generally
poor rural communities in the global South), yet
receive significantly less attention and funding
than emerging, highly transmittable diseases.?®
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Wildlife Trade

Reducing or eliminating the wildlife trade will
have many advantages for human health. The
immediate source of COVID-19 is thought to have
come from the sale of wild animals in so-called
wet markets — most of which are illegal.?*° Shutting
down this trade will require concerted efforts to
enforce bans, disrupt supply chains, close risky
markets, and most importantly reduce consumer
demand for wildlife products.?’ This includes
enforcement at the point of sale as well as the
curtailment of illegal or unregulated hunting and
wildlife farms. At the same time, additional efforts
may be needed to compensate for the potential
harmful impacts of bans and increased regulation
on the livelihoods and food security of the rural
poor dependent on this trade.?*?

Habitat Destruction

Trade agreements, corporate contracts, and
certification schemes can help promote
deforestation- and conversion-free supply chains
and markets for commodities, such as coffee,
cocoa, palm oil, soy, or timber.?”* To a large extent,
the global trade in wildlife products has been
enabled by roads and infrastructure development
servicing commodity production and resource
extraction in natural forests. In some regions,
deforestation and land degradation resulting

from charcoal production is a significant factor,
with demand expected to increase further.?**

The destruction of biodiversity habitat directly
impacts human health through increased
exposure to zoonotic disease and the loss

of ecosystem services.

Industrial Animal Agriculture

Modifications to intensive livestock production
practices can help curb the emergence and
spread of zoonotic disease and other health risks.
Industrial animal agriculture, including wildlife
farms, and the processing of meat, dairy, and other
by-products, can be a conduit for the transmission
of zoonotic diseases, including recent swine and
avian flu outbreaks.?*® Factory farming typically
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involves administering growth hormones and
antibiotics to animals, contributing to antimicrobial
resistance and other human health risks.??¢ 2%/
Crowded, unsanitary conditions and a narrow
genetic base in commercial livestock operations
make it easy for infection and disease to spread
rapidly, even with the strictest biosecurity measures.

Balanced Diets

A healthy and balanced diet contributes to all
facets of human development, protects against
malnutrition, and promotes a strong immune
system. The current overconsumption of meat,
dairy, and junk food in high-income countries

and communities is bad for both human and
environmental health. Evidence suggests that

a shift towards plant-based, whole food diets is
healthier and more sustainable.?*® Globally, the
land and carbon footprint of industrial animal
products and ultra-processed foods is growing
rapidly. Livestock takes up nearly 80% of global
agricultural land yet produces less than 20% of
the world’s supply of calories.?”* Governments
can reformulate dietary guidelines and eliminate
subsidies for intensive animal agriculture and
ultra-processed foods; businesses can invest in
and market meat-free alternatives; and consumers
can demand plant-based, whole foods in schools,
workplaces, and restaurants.®®

Pollution

Efforts to reduce soil, water, and air pollution from
land use will improve human and environmental
health outcomes. Pollution is the largest
environmental cause of disease and death in

the world today, primarily from water and soil
contamination, exposure to chemicals, and improper
waste management.®" In agricultural areas, runoff
from pesticides, fertilizers, and manure degrades
water and soil quality, and causes eutrophication.?
Sand and dust storms exacerbated by land
degradation and climate change expose humans

to airborne particulate matter containing harmful
microorganisms and chemicals.®%



1.4.3 DISASTER RISK REDUCTION

Population growth and settlement expansion
mean that humanity increasingly needs to prepare
for disasters. The planet is subject to a wide

range of natural disasters, which may be transient,
sudden, and unpredictable (tsunamis) or slow
onset and long-lasting (drought, sea level rise).
The causes of disasters are:

* biological (pests, diseases)

* environmental (land degradation, biodiversity
loss, climate change)

* geological (earthquakes, volcanic eruptions)

* hydrometeorological (sand and dust storms,
drought, floods, wildfires)

* technological (industrial pollution, accidents)

Understanding the causes of disaster is the first
step to reducing risk. The risk of disaster is a
combination of a hazard (biophysical phenomena)
that has exposure (communities, assets) leading
to vulnerability (loss and damage).*** Wide-scale
human catastrophes as a result of disasters
typically involve the loss of life and property,
famine, displacement, and conflict — all of which
make recovery more difficult. The poor tend to be
disproportionately affected, often residing in areas
with the highest exposure, but also with fewer
reserves to help them cope when disaster strikes.

At no other point in modern history has
humankind faced such an array of familiar and
unfamiliar risks and hazards, interacting in a
hyper-connected and rapidly changing world.3%

Drought, fires, heat waves, and pest invasions
take a heavy toll on forests, with tropical forests
increasingly exposed to human-induced fires.>*
In temperate regions, some forests are adapted
to fire, which is essential for the regeneration of
some species. The confluence of drought, heat,
and fire is increasing stress on intact ecosystems
and devastating those already degraded. Land
restoration is most challenging after a catastrophic
event that has caused significant disturbance in
ecological processes and food webs.

Land restoration is an important tool for
disaster risk reduction, but more importantly
for preparedness. As with climate change,

land degradation is often both a cause and

a consequence of disasters. For example,
desertification and drought are often exacerbated
by human activities such as water management,
while wildfires and pest invasions after drought
can spread quickly and have massive impacts
on ecosystem health. Floods and landslides are
often triggered by urbanization, deforestation,
and cultivation on sloping lands, which reduce
ecosystems’ capacity to regulate water.

Drought and Water Scarcity

More than 2.3 billion people currently reside

in water-stressed countries. Between 1998

and 2017, droughts directly affected at least

1.5 billion people;**” by 2030, up to 700 million
could be displaced by drought.*’ By 2050, over
half of the world’s population and half of global
grain production will be exposed to severe water
scarcity.®0 310
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Understanding the reasons for water stress and
scarcity is critical to managing it effectively.
Droughts occur when periods of abnormally dry
conditions result in an acute deficit in freshwater
availability. They are a recurring natural feature,
intensified by human disturbance and, due to
climate change, have become more frequent,
intense, and wide ranging. The longer-term issue
of water scarcity occurs when supplies and
access to freshwater cannot meet the demands of
humans and ecosystems. These water challenges
require proactive land management, preparedness
measures, and long-term planning to reduce the
risks and impacts.

Integrated land and water management
practices have proven effective in reducing risk
and improving drought resilience. Techniques
that use water more efficiently can lessen the
damage inflicted by drought, increase soil
productivity, and make farming less risky. While
national governments are central to the effective
governance of water resources, communities
and individuals in drought-prone areas can
utilize their knowledge of water conservation
and harvesting to mitigate impacts. In the wider
landscape, collaborative water resource planning
and management can help manage trade-offs
and reduce inequalities in access to water for
agriculture, industrial, and domestic uses.®"

Community-based water conservation
initiatives are particularly important to women
farmers and other vulnerable people who lack
the capacity to respond effectively to drought
and water scarcity.

Floods

Changes in rainfall intensity and the growing
extent of land degradation amplify the risks of
catastrophic floods.*'? Over 2 billion people in
low- and middle-income countries live in areas at
risk of inundation during a once-in-100-year flood
event — of those, an estimated 132 million live in
both extreme poverty and flood prone areas.*'®
They are the first to suffer from contaminated
water resources and disease outbreaks. Due in
large part to their rapid onset, floods tend to result
in higher asset and livelihood losses than other
disasters. Restoring natural ecosystems and their
infrastructure is a cost-effective means to address
soil erosion, habitat loss, and water quality while
engaging communities in activities to reduce flood
risks, such as:

* restoring degraded rivers and wetlands in and
around urban areas

° rehabilitating forests and grasslands in
watersheds, on mountains and slopes
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* protecting floodplains or developing them
using natural infrastructure

* diversifying farming systems to manage soil
and biodiversity for flood resilience®'*

Wildfires

The global risk, frequency, and impact of wildfires
are rising due to climate change and poor land
management practices, creating a feedback

loop with increased emissions and ecosystem
destruction.?’ *'° Wildfires can be triggered by
lightning and other natural causes; however, the
majority are started by humans either accidentally
or deliberately. Wildfires are an ancient and
essential feature of the environment that has
shaped the evolution of plants, animals, and bio-
geochemical processes. Periodic or controlled
burning in some fire-adapted ecosystems is
important for seed germination and to rejuvenate
native flora.

Wildfires have both local and global effects and
are a major source of air pollution that seasonally
afflicts large population centers around the world.
Pollutants of major public health concern during
wildfire events are carbon monoxide, ozone, and
particulate matter. They affect human physical and
mental health and are associated with increased
morbidity and mortality.®"” Wildfires also kill or
displace wildlife, destroy their habitat, and diminish
the provision of ecosystem services. They can
expose soil, hastening erosion and desertification
while encouraging the growth of fast-growing
weeds that are even more prone to fire.*'®

Desertification

Desertification is defined as land degradation

in arid, semi-arid, and dry sub-humid areas that
occurs due to climatic variations and human
activities.*’® While grasslands, forests, and
croplands on the margins of deserts and barren
land have a higher risk of desertification, it is
still regarded as a complex, large-scale, all-
encompassing, and long-term global hazard.**°
The primary human drivers of desertification,
coupled with climate change, are the expansion of
crop and grazing lands, and the over-exploitation
of soil and water resources.*?!

Desertification is projected to increase across
the world due to climate change while at

the same time accelerating global warming
through increased emissions. Associated risks
include decreases in food production, the loss
of biodiversity above and below ground, and
encroachment by invasive plant species. In
combination, these factors tend to increase
poverty and reduce resilience in affected
dryland communities, resulting in food and
water insecurity, a higher disease burden, and



potentially increased resource conflicts and
forced migration. Land restoration and sustainable
crop and rangeland management, traditional or
agroecological practices, are often the most
cost-effective methods for halting or even
reversing desertification trends.

Sand and Dust Storms

Sand and dust storms have increased dramatically
in recent years and are aggravated by climate
change, drought, and desertification. They

present a range of hazards to human health

and the environment, directly affecting dryland
communities as well as more distant areas.*?? High
winds pick up dust and chemical particles from
exposed soil surfaces in source areas, which then
can be transported for thousands of kilometers.
Because of the transboundary nature and wide-
ranging impacts of sand and dust storms, global
and regional policy responses are needed,
especially for early warning, monitoring, and
source mitigation.

Preparing for the Future

In 2019, the United Nations launched the
Coalition on Combatting Sand and Dust
Storms to catalyze global and regional actions
to reduce their impacts on human health, food
production, and the environment.

Sand and dust storms typically do not result in the
same damage to infrastructure associated with
other disasters, but the cumulative effects can be
significant.®* They damage crops, kill livestock,
and strip topsoil, harming food production and local
livelihoods. Atmospheric dust, especially when
combined with industrial pollution, can cause or
worsen human health problems, such as respiratory
ailments and cardiovascular disease. Poor visibility
results in traffic accidents and disrupts transport
and supply chains.®?* Land restoration, using simple
agronomic measures and grazing practices that
protect soils, can significantly reduce the extent of
source areas and limit the damage caused by sand
and dust storms.*?°

Climate change and expansion of human settlements will continue to increase the risk of and
exposure to more frequent disasters worldwide. Mutually reinforcing feedback loops linked to global
warming and shifting weather patterns are compounding multiple disasters in new synergistic
ways.*?° After disaster strikes, it is tempting to rebuild quickly so people can recover their homes and
livelihoods. However, it is critical to identify and change the land and water management practices that
increase hazard exposure in the first place. For many communities and ecosystems alike, local actions
to conserve, sustainably manage, and restore land resources is a cost-effective preparedness strategy
to reduce vulnerabilities and increase the ability to cope and recover more quickly.?” 328
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PART TWO:

RESTORATION
AROUND THE WORLD

Land restoration is gathering pace around the world. Strategies, approaches, and
practices reflect the location, context, and scale. In most cases, the restoration
activities that effectively tackle past land degradation are the same as those
needed to prepare for future land challenges. Land restoration is a no regrets
option, in that any effort to recover soil health, replenish natural capital, and restore
land health will ultimately deliver benefits that far exceed the costs.

Part Two is a distillation of the multitude of land restoration activities — projects,
programs, and initiatives — currently happening around the world. It illustrates the
diversity of restoration objectives, strategies, and practices that seek to improve
the health of land resources for the benefit of people and the planet. Section One
(Disaster Risk Reduction) examines how countries and communities are preparing
for and reducing the risk and impacts of drought, water scarcity, and other
disasters associated with land degradation, biodiversity loss, and climate change.
Section Two (Land Governance and Tenure Security) follows with case examples
that focus on the nexus of land governance, vulnerable or disenfranchised
populations, and the role of regenerative land and water management practices.
Section Three (Place-based Restoration) presents some recent cases in specific
land use contexts demonstrating that regenerative actions can be taken just about
anywhere. Part Two concludes with a snapshot of regional efforts to build and
sustain a Great Green Wall in Africa.
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2.7.1 DROUGHT PREPAREDNESS AND RISK REDUCTION

Drought exists when precipitation has been
significantly below normal recorded levels.’
Ensuing water shortages and accompanying

heat stresses disproportionately impact food
production in all parts of the world. Drought risk is
higher in regions that are extensively exploited for
crop production and livestock raising due to the
widespread loss of natural vegetation associated
with these activities.? Globally, an estimated 55
million people are directly affected by drought every
year, with most of the loss and damage occurring
in lower-income countries.® Forests and grasslands
deprived of rain are prone to wildfires; in cities,
water taps run dry as reservoirs and wells empty.

m UNCCD Drought Initiative

@)

Drought is often regarded as a slow-onset
disaster — one that can be predicted and where
preparedness measures can be taken. But ‘flash
droughts’ can occur unexpectedly when climate
change exposes normally wet areas to lengthy dry
periods.* When drought hits, news headlines are
filled with disturbing images and emergency relief
efforts are activated though such efforts frequently
remain under-resourced.® Helping communities
prepare for drought before it occurs is far more
effective and cheaper than reacting to a drought
crisis.® Sustainable land and water management
practices can significantly reduce the impacts of
drought, especially when economic incentives

for restoration are aligned with early warning,
monitoring, and multi-scale governance.’

®)

14

People Centered

Focuses on lives and livelihood: food
security, incomes, assets, and wellbeing
of individuals and communities

Land Based

Maps food production and
other ecosystem services under
changing climate condition
and water supply and
demand scenarios

N\
Water Balanced
Aims at integrated land and
water management (river
basin/ecosystem scale) and
increased water use efficiency
to reduce risks and impacts
of drought

The UNCCD Drought Initiative works to enhance the resilience of communities and
ecosystems to drought by developing national action plans. Its goal is to promote a
paradigm shift in approaches to the way drought is managed - pivoting from a reactive
and crisis-based approach towards a proactive and risk-based one. Many countries soon
expected to face intense climate change-driven drought still lack a comprehensive plan of
action to implement at the first signs of drought. The UNCCD supports over 70 countries
with practical tools for improving water management and designing comprehensive
national plans of action to promote drought preparedness.
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A proactive approach to drought risk
management includes preparedness
measures, coupled with related planning
tools and stakeholder participation.®

In Mexico, widespread and recurrent drought
between 2010 and 2013 led to the formation of the
National Program against Drought. The program
includes tools for a new proactive approach to
integrated drought management at the level

of basin councils, including communication,
education, and innovation as part of a strategy

to increase preparedness among water users.’

In the USA, the National Drought Mitigation Center
focuses on issues of drought monitoring, impact
assessment, mitigation, and preparedness. The
National Integrated Drought Information System
explicitly calls for “enabling the nation to move
from a reactive to a more proactive approach to
managing drought risks and impacts”."

In Brazil, the Aridas Project is a collaborative
effort between federal and state governments
and non-governmental organizations. The project
has developed a long-term planning methodology
for sustainable development in the semi-arid
northeast region of the country, with drought
preparedness at its core. Good practices include
drought-tolerant species selection, utilization

of climate forecasts, boosting soil moisture
retention capacities, and the adoption of rainwater
harvesting techniques." In the Caribbean, recent
multi-year droughts have been severe, prompting
the Caribbean Disaster Emergency Management
Agency to implement a system for issuing
drought alerts and warnings. While national
water management authorities continue to lead
individual country responses, the Caribbean
Water and Wastewater Association is tasked with
regional planning for future readiness actions.™
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Sustainable land and soil management
practices can reduce water scarcity and
enhance drought resilience.™

In Ethiopia, smallholders use a range of strategies
to reduce their vulnerability to drought while
increasing productivity. These include rotating
and diversifying crops, drip irrigation, and
stress-resistant crop varieties.” Soil and water
conservation methods, like the use of check
dams and tied ridging, stop gully erosion and
improve water infiltration in soils, preventing
downstream flooding and rising water tables.'
In Malawi, intercropping Gliricidia, a legume
tree, with maize, improves long-term soil fertility
with the leaf litter, providing inexpensive organic
fertilizer. Fields managed in this way hold about
50% more water two weeks after rainfall than
soils in maize monocultures.’

In Southern Africa, droughts increase the
incidence of wildlife poaching as local people
seek other sources of food and income." While
the vegetation in these areas can recover quickly
after a drought,’® endangered animal populations
often cannot. As a result, it may be necessary

to provide supplementary feed while helping
local communities avoid conflict with wildlife
during times of drought.” In Burkina Faso, the
construction of stone bunds, known as diguettes,
hold back rainwater and allow it to soak into the
soil rather than run off. Supported by NGOs, peer-
to-peer learning has led to their widespread use
over the last 30 years, improving food security and
reversing land degradation and desertification.?

In Sweden, the Tullstorpsan project promotes
water storage in multifunctional wetlands to
counter both drought and flash floods as well

as to reduce nitrogen and phosphorus leaching
into the Baltic.?’ Between 2009 and 2019, a total
of 39 wetlands covering 169 hectares and 10
kilometers of watercourse margins were restored,
providing improved access to farm fields and
opportunities for outdoor recreation and tourism.?
In Germany, as in the western USA, Australia,

and the Mediterranean basin, droughts have

led to devastating wildfires and pest invasions,
such as bark beetles. The German government is
considering a massive reafforestation program
to make forests more resilient.” This involves
planting trees that can adapt to future climate
conditions, including native species and those
from warmer southern European climates.?
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Pakistan and India: Managed Aquifer Recharge

In the province of Balochistan, Pakistan, indigenous management techniques, known as the karez system,
utilize tunnels that follow a natural gradient to deliver groundwater without employing mechanical energy.
While these systems are community-based and robust over long periods, they are often unable to compete
with the large-scale promotion and subsidies for dug and tube wells.?> In many districts of Gujarat, India,
water management systems, known as holiyas, came into use in the mid-1990s through spontaneous
farmer-to-farmer transmission.?® During heavy rains and floods, holiyas funnel and store rainwater below the
land surface so that when water is scarce, the groundwater can be accessed and distributed using solar
pumps.?’ ?¢ Farmers can harvest water for about 10 days per year to generate a store of water to last up to
seven months.?® Both karez and holiyas are cost-effective systems that help mitigate drought, floods, and
other climate stresses, contributing to more stable food production and livelihoods for local communities.

In the last two decades, plant breeding
techniques and drought tolerance
research have focused on staple crops
that thrive even when rains fail.>°

In Burundi, climate change is disrupting seasonal
rainfall patterns. A project in the Moso region has
reintroduced indigenous varieties of yam, cowpea,
cajan pea, sorghum, and taro that tolerate drought
better than modern cultivars. It combines seed
collection and certification with demonstration
plots and cooking fairs to promote their production
and consumption.®' In Zimbabwe, drought-tolerant
maize varieties have been developed for mild
drought conditions. Household surveys indicate
that these varieties resulted in higher yields and
generated an extra income of USD 240 per hectare
or nine months of food at no additional cost.*

In Nepal, stress-tolerant rice varieties have been
developed and widely adopted in the mid-hills
region, where drought is a significant concern.
Tolerant of floods and water scarcity, these varieties
are also high yielding and can improve food security
and household income even in non-drought years.**

In Latin America, drought-tolerant varieties of beans
and potatoes are being developed to help farmers
prosper in a changing climate.** In El Salvador, the
national agricultural research institute has bred a
drought-tolerant variety of light-red beans, known
as CENTA EAC, by crossing red and black beans.*®
In Guatemala, researchers have released a bean
variety, known as ICTA Chorti, which is enriched

in iron and zinc but also drought-resistant.* In
Colombia, scientists have identified wild ancestors
of the tepary bean as a source of genes that can

be reintroduced into cultivated beans to make

them more drought- and heat-tolerant.®” In Peru,
researchers are studying wild relatives of the sweet
potato that can maintain green leaves and tolerate
longer periods of drought by regulating their leaf
temperature. These physiological traits or stress
memory hold great potential as a source of valuable
traits for sweet potato breeding programs.=®

The impacts and costs of drought can be
extensive in urban areas, often involving
multiple sectors with the potential to
aggravate social tensions.*

One in four cities already suffers from water stress.*°
Many urban centers rely on rural watersheds for their
water supply. Between 2000 and 2020, 79 large cities
around the world suffered from drought.*’ Drought
aggravates existing supply problems, reducing both
the quantity and quality of water available. Poor
urban residents are most affected — as communal
taps dry up, they must rely on polluted water sources,
or expensive bottled and tanker supplies. Many city
governments are realizing the cost-effectiveness

of addressing drought and water scarcity through
watershed management and by reducing demand.

In South Africa, during the 2017-2018 drought, Cape
Town instituted a graduated protocol to deal with water
shortages.*? Steps included the raising of water prices,
rationing of supplies, prohibition of certain uses, and
awareness-raising campaigns, including education on
Day Zero - the expected day at which domestic supply
would be entirely cut off unless consumption was
curbed.” In general, non-price mechanisms are more
effective and equitable as they give local authorities
more control over the amount of water used and do
not impose additional income burdens on the poor.

In Australia, periodic droughts are natural
occurrences, driven by changes in the El Nifio—
Southern Oscillation. They are often accompanied
by heatwaves and wildfires, which devastate large
areas of natural vegetation and are thought to have
driven some species to extinction.** Dams supply
some 90% of the country’s total water supplies, but
storage levels drop drastically during prolonged
drought. Cities have responded by diversifying
water supplies and launching campaigns to reduce
domestic usage, including the promotion of
water-saving toilets, shower heads, and washing
machines, as well as providing rebates to
homeowners who install rainwater collection tanks.*®
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Hydro-climatological extremes play important roles in shaping and sustaining the natural

environment. But when floods or droughts occur where people live and work, or where strategic

assets are placed, a natural hazard becomes a potential natural disaster.*¢

Integrated Water Resource Management

In the 1980s, the concept of Integrated Water Resources Management (IWRM) was introduced to better
optimize water use between different sectors, using more holistic strategies and coordinated practices.
Global recognition of the potential of IWNRM is reflected in SDG 6, which states: “By 2030, implement
integrated water resources management at all levels, including through transboundary cooperation

as appropriate.” It is thought that this goal can only be met when the current rate of implementation
doubles.”” To be most effective, INRM activities should be carried out at the basin and aquifer level,
which often requires transboundary cooperation.

Integrated Flood and Drought Strategies

Floods and droughts co-exist in many watersheds and river basins around the world. An integrated
approach to simultaneously mitigate both their risk and impacts on local communities is more efficient
than siloed approaches. CliMWaR, a recent UNESCO project, identified opportunities in Chile and Peru

to move away from reactive crisis management towards proactive and holistic drought and flood risk
management.*® In west Africa, the Volta Flood and Drought Management project (Benin, Burkina Faso, Cote
d'Ivoire, Ghana, Mali, and Togo) aims to provide the first transboundary implementation of integrated flood
and drought management strategies using early warning systems for both flood forecasting and drought
prediction. This will build capacities in all six basin countries for the implementation of coordinated
measures to improve existing flood and drought strategies at regional, national, and local levels.*’

Transboundary Water Allocation

The central tenet guiding extraction from international watercourses is equitable and reasonable use.
Embedded in the UN Watercourses Convention, this principle is intended to help reconcile conflicting
interests across international borders and to “provide the maximum benefit to each State from the uses
of the waters with the minimum detriment to each”.°® Nonetheless, of the over 300 rivers that cross
international boundaries, more than two-thirds do not have cooperative arrangements.*'

Spain and Portugal share five rivers, with about 70% of their annual mean water resources generated

in Spain, while the basin areas total 45% of the Iberian Peninsula, with nearly 65% located in Portugal.
Water flows, primarily used for irrigation, are already or are becoming scarce, exacerbated by dam
construction, intra-state reallocation, and extreme rainfall variations.>? In 1998, the Convention on
Cooperation for the Protection and Sustainable Use of the Waters of the Spanish-Portuguese Basins
was signed to help balance environmental protection with the sustainable use of shared water
resources. While it includes a sophisticated scheme for water allocation, it also stipulates that in case
of drought, the Parties are exempted from compliance with the agreed flow regime.** Nevertheless, it is
an effective model approach to the equitable sharing of surface water between states — one that builds
resilience to the extreme weather events that are becoming more frequent due to climate change.

Managing a Shared Aquifer

There are very few transboundary aquifer agreements, considering that over 500 aquifers cross national
boundaries. One of these governs the use of the Sag (Saudi Arabia) and Disi (Jordan) aquifer located
beneath two of the world’'s most water-scarce countries.> It is a deep, non-renewable aquifer that
extends hundreds of kilometers and contains water that is up to 30,000 years old. The aquifer is the
most important water resource in a region with virtually no surface water and rainfall that is both low
and highly variable.*® In the 1980s, Saudi Arabia pumped water to transform the desert into a regional
agricultural hub, causing a massive decline in groundwater levels. Jordan initially used the aquifer only
for local water supplies, but constructed a pipeline in the 1990s to convey drinking water to Amman.® %’

The solution has been the development of a transboundary agreement to lessen environmental and
water stress, prevent further deterioration of the aquifer, and ease political tensions.*® In 2015, both
countries signed an agreement subject to review every 25 years. It specifies the boundaries of the
aquifer and stipulates different areas for conservation and use from which new water extractions would
be solely for municipal needs. Most importantly, the agreement created a joint water committee, staffed
by both countries and with a remit to address other water resource issues that may arise.°
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2.1.2 FLOODS, WILDFIRES, SAND AND DUST STORMS

Droughts, floods, wildfires, and sand and dust
storms are primarily influenced by land use
changes and now increasingly climate change.
These extreme events have become the norm,
making life increasingly difficult in many parts of
the world. They are also being seen as compound
events whereby the cascading impacts of drought,
for example, are increasing the risk and impacts
of floods, creating conditions for more intense and
longer wildfires, and expanding source areas for
sand and dust storms.

Floods

Floods are the most damaging of natural disasters
and have caused over USD 1 trillion in losses
globally since 1980.°" Growing populations, land
degradation, climate change, rising sea levels,

and sinking cities will likely increase the risks of
and exposure to flooding events over the next

few decades.®? By 2030, the number of people
annually impacted by flooding is expected to double
worldwide, while property damage and economic
losses will increase substantially.®® Until recently,
most flood risk management involved conventional
measures, such as hard engineering or gray
infrastructure. Typically, physical embankments,
dams, levees, and channels were built to control
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flooding and mitigate its impacts. More recently,
‘nature-based solutions’ or ‘green infrastructure’
approaches have emerged as cost-efficient
alternatives or complements. These solutions make
use of natural processes and ecosystem processes
to decrease flood risk and at the same time improve
food security, water quality, carbon sequestration,
and biodiversity protection,®*® and can be
employed in river basins (e.g., reforestation, green
embankments), coastal zones (e.g., mangroves,
wetlands), and cities (e.g., urban parks).®®

Peru: Sustainable Watershed Management in
Glacial Mountain Ecosystems

Over the last 40 years, due to rising temperatures,
the glaciated area across 18 mountain ranges in
Peru has been reduced by 53%. Meltwaters from
this accelerating retreat often create unstable
temporary lakes, producing deadly landslides or
flash floods. To counteract this threat, in 2011,

a community-led multi-stakeholder coalition of
scientists and public and private sector actors
developed a decade-long water resources
management plan to sustainably manage over 200
new lakes in the Proyecto Glaciares area. Hundreds
of hectares of wetland, grassland, and forest
around important springs have been protected
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and restored - tributaries were fenced off to

allow natural regeneration, and communal grazing
plans were put into effect. These techniques were
combined with other measures, such as building
dams to harvest water from periglacial lagoons
and store rainwater. The implementation of early
disaster warning systems has helped to reduce the
risk of landslides and flash floods for more than
70,000 residents living downstream.®’

China: Reconnecting Rivers and Wetlands

Widespread dam and dike construction in the
Yangtze river basin between the 1950s and 1970s
fragmented the existing river-lake wetlands system,
contributing to major flooding events throughout
the 1990s, which caused thousands of deaths and
USD billions in direct economic losses. To mitigate
future flooding risks, the Chinese government, in
partnership with the World Wide Fund for Nature
(WWF), reconnected the Yangtze River with lakes,
and rehabilitated the natural functions of the
wetland system. The project started in 2002 and
has restored 448 square kilometers of wetlands,
which have a floodwater retention capacity of 285
million cubic meters. In one district, the restoration
of seasonal flooding increased fisheries production
by over 17%. Reconnecting the river-lake wetland
system has helped reduce vulnerability to flooding
and increase wildlife populations.©®

Sri Lanka: Urban Wetlands for Flood Protection

Metropolitan Colombo is surrounded by a large
network of flood-retaining wetlands, both natural
and managed. However, rapid recent urbanization
has caused steady degradation across the
network and a 30% reduction in their water-holding
capacity. In 2010, the city experienced a series

of record-breaking flood events that resulted

in unprecedented economic losses. To reduce
flood risk and future losses, from 2012 the Metro
Colombo Urban Development Project designed

a combination of green and gray infrastructure:
wetland conservation, flood retention parks, and
engineering solutions, such as concrete banks. The
integration of wetlands and parks allows rainwater
to infiltrate more slowly, buffering the impact of
extreme events and decreasing the rate at which

water moves through overtaxed infrastructure, thus
providing greater flood protection and a higher
quality of life for over six million people.®®7°

Greece: River Restoration for Flood Prevention and
Water Security

The Spercheios river basin in central Greece is
generally susceptible to fluvial flooding events
that often exceed channel capacity, affecting most
aspects of life in the area.”” To reduce the impact
of flooding, natural water retention measures
employed have included restoring and stabilizing
river banks, and re-meandering and widening the
river bed. Two in-line water reservoirs help regulate
water flows and divert any surplus to nearby
irrigation networks.”? An evaluation found that
although the project area was relatively small, the
measures applied led to a significant decrease in
the maximum depth of flooding, maximum stream
velocity, and the extent of flooded areas while
contributing to long-term groundwater recharge.”

Mozambique: Urban Parks to Fight against Floods

The coastal city of Beira is vulnerable to both
violent storms and recurrent flooding. With poorly
planned settlements, low-quality housing and
infrastructure, and the effects of climate change
worsening, more than 300,000 residents were left
vulnerable to climate-related disasters. Through
the Mozambique Cities and Climate Change
Project, Beira has strengthened its resilience

to weather-related hazards by rehabilitating its
storm water drainage system, resulting in a 70%
reduction in flood risk. Upgrades include the
rehabilitation or new construction of 11 kilometers
of drainage canals, the installation of flood
control stations, and the construction of a large
water retention basin.” This gray infrastructure is
supported by green infrastructure works,”® which
transformed the Chiveve River margins into an
urban park that enhances ecosystem services
(e.g., biodiversity, drainage, urban cooling, flood
mitigation) as well as economic and recreational
opportunities for residents.” Opened in December
2020, the 45,000-square-meter park serves as a
buffer zone for the retention of flood water and is
one of the largest urban parks in the region.”
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Wildfires

The 21st century has seen unusually severe,
frequent, and extensive wildfires. Hundreds of
lives have been lost, along with huge amounts

of economic damage. In many regions, climate
change is increasing the likelihood of hot and dry
conditions in which wildfires thrive.”® Yet periodic
burning remains essential to the health of many
forests and other ecosystems, often a necessary
precondition for seeds to germinate.” In North
America, nearly 80% of native vegetation evolved
with fire.®® Indigenous peoples around the world
have long used fire to manage the land, benefiting
people and nature alike.®'#?

However, in the last century, fire suppression

and exclusion practices have been imposed on
fire-adapted ecosystems, creating hazardous
conditions. Forests have grown denser, with an
understory that can provide a ladder for flames
to reach high into the canopy and produce more
intense and harder to contain blazes. Additionally,
a buildup of fuels on the ground due to rural
depopulation, large-scale land abandonment, and
the decline of nomadic practices and pastoralism
has reduced fire and drought resiliency.® In the
absence of low-intensity and frequent burns,

and as natural firebreaks disappear, both human
communities and wildlife are threatened by

the increased risk of major fire events. Current
approaches that focus primarily on fighting fires
and protecting forests through vegetation thinning
alone have often proven inadequate to reduce
wildfire occurrence and intensity.®*

USA: Working with Fire

Prescribed or controlled burns involve the
application of fire by experts — under specified
weather conditions — to restore health to
ecosystems that depend on fire. Many states,
such as California,®®* New Mexico,® Oregon,® %
and others,®® use controlled burns to complement
watershed and forest restoration techniques

to reduce the risk of wildfires. In Georgia, for
example, restoration is conducted in tandem

with prescribed burns to reduce fuel loads and
improve habitat for native plant and animal
species. One important species that has benefited
is the longleaf pine, now found in only a fraction
of its historical range in the southeastern USA.
The return of pine forests provides much needed
habitat for threatened or endangered species,
such as the red-cockaded woodpecker, gopher
tortoise, and eastern indigo snake.*

Portugal: Reintroducing Grazing Fire Brigades

As a result of widespread rural outmigration and
associated land abandonment across Iberia and
other Mediterranean basin countries, livestock
numbers have plummeted, and the area of land
lacking any form of grazing has significantly
increased. As a result of vegetation changes, many
landscapes are now more susceptible to wildfire,
especially as longer and hotter summers become
more common.®’ Rewilding efforts in the Greater
Cdba Valley in northern Portugal demonstrates
how grazing by large, free-roaming herds of
herbivores, such as horses and wild cattle, can

be a low-impact, cost-effective way of controlling
wildfire and boosting biodiversity.®> These ‘grazing
fire brigades’ consume vegetation that would
otherwise accumulate as fuel for wildfires.>® Since
2006, a self-sustaining population of around 45
Garrano horses have been released into the 1,000
hectare Faia Brava Reserve and have already
reduced the incidence of wildfire.*

Indonesia/Russia: Fire Prevention through
Peatland Restoration

Dry peatland areas are susceptible to wildfires

and the resulting smoke and smog cause human
respiratory and cardiovascular problems. Effective
rewetting of the peatland ecosystems offers fire
prevention and is a key climate mitigation measure
that reduces emissions from peatland oxidation and
fires. Globally, rewetting and restoring peatlands can
significantly enhance drought resilience and lower
the risk of wildfires. By reducing smog, restored
peatlands can also reduce the associated health
and economic impacts.® In the Sebangau National
Park in Kalimantan, Indonesia — home to 20% of

the world’s orangutan population — measures

to restore the forests and rewet peatlands have
helped prevent the spread of wildfires. By reducing
logging and removing drainage canals to rewet the
peat, the incidence and intensity of fires in the park
have been significantly reduced compared to its
surrounding area.’®

In the Moscow region of Russia, a major peatland
restoration project was initiated in response to
extensive peat fires that occurred during the
summer of 2010. The project, which runs to 2023,
aims to ensure at least 590 square kilometers

of degraded bogs are restored and sustainably
managed, with plans for rewetting a further 450
square kilometers. The project will also monitor
greenhouse gas emissions and biodiversity to
expand local scientific and technical competence.
To date, over 180 square kilometers of peatland
have been rewetted, reducing the fire hazard rating
over 950 square kilometers.®’
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Australia: Cultural Burning Practices

In Australia, flora and fauna have evolved to
co-exist and thrive under a seasonally high risk
of wildfires. Prior to colonization, for at least
50,000 years, Aboriginal peoples used fire as

a management tool to facilitate hunting, alter
vegetation patterns, and regenerate the bush.
These cultural burning practices were slowly
eradicated as colonization extended its reach
across the continent from the 1700s.°® Since
then, the Australian bush has seen dramatic
falls in biodiversity, widespread tree and shrub
encroachment on grasslands, and more frequent
and destructive bushfires.? % Since cultural
burning was reintroduced on a large scale in 2005,
the area of land destroyed by wildfires has more
than halved, from 265,000 square kilometers in
2000 to 115,000 square kilometers in 2019.'"
The tropical savannas of northern Australia have
benefited greatly from the reintroduction of a
traditional fire management regime,'%? which
over the last seven years has led to a reduction
in greenhouse gas emissions of more than seven
million tonnes of carbon dioxide equivalent.®

Sand and Dust Storms

Sand and dust storms (SDS) are common in

arid and semi-arid regions. They typically occur
when strong winds lift sand and dust from bare,
dry soils into the atmosphere, which can often
transport particles hundreds or thousands of
kilometers.’ SDS events are given many local
names: examples include the sirocco, haboob,
yellow dust, white storms, or the harmattan. They
are natural seasonal phenomena exacerbated by
poor land and water management, droughts, and
climate change.’® The combination of strong
winds and airborne mineral dust particles and
pollutants can have significant impacts on human
health and societies. Fluctuations in their intensity,
magnitude, or duration can make SDS events
unpredictable and dangerous. Source and impact
mitigation activities are part of a comprehensive

approach to managing the risks posed by SDS,
from local to regional and global scales. Local
communities in source areas are directly affected
and will need to take very different actions to those
being impacted thousands of kilometers away.
Stakeholder participation, underpinned by up-to-
date scientific knowledge, is vital for effective SDS
decision-making and policy.

Iraq, China, and Kuwait: Land Restoration for SDS
Source Mitigation

The Middle East and China are largely arid and
susceptible to SDS. Iraq has prioritized efforts

to address SDS in its national development
agenda. This includes sand dune fixation as part
of its Land Degradation Neutrality (LDN) targets,
recognizing that SDS events are a prominent
threat to sustainable land management and food
production. Working with national and international
partners, Iraq has successfully transformed over
3,000 square kilometers of formerly barren land
into productive agricultural land."®®

The Beijing-Tianjin Sandstorm Source Control
Project in China includes a mix of land restoration
measures, such as reforestation, sustainable
grassland management, water and soil
conservation, and sand fixation.’” The number of
sandstorm occurrences in Beijing has decreased
from an average of 13 times annually at the
beginning of the project to two to three times in
recent years. The project has also increased local
incomes by promoting the cultivation of medicinal
herbs and developing a forest-related economy.’®

In Kuwait, native plants were successfully
employed to limit wind-driven sand movement

in the Liyah protected area, and green belts of
moringa were used effectively in the Kabd area.
These salt-tolerant, native plants fix sand, reducing
transport rates and dust concentrations. They

also capture windblown sediments from distant
sources, reducing sand accumulation around
human settlements.’®
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Burkina Faso: SDS Early Warning System

Burkina Faso suffers from frequent SDS emanating from the Sahara Desert during its dry season.
Airborne dust poses significant health issues for vulnerable population groups, such as children,
pregnant women, the sick or the elderly, including pulmonary and cardiovascular diseases and
meningococcal meningitis. The Burkina Faso National Meteorological Agency is working with the State
Meteorological Agency of Spain and the Barcelona Supercomputing Center to provide SDS early warning
advisory information in color-coded maps that indicate the risk of SDS events within 48 hours."®

Central Asia: Fighting SDS with Regional
Cooperation

Mismanagement of land resources, such as soil or
water, can worsen SDS. In Central Asia, the well-
known desiccation of the Aral Sea by extensive
and long-term water extraction for irrigation

has caused many negative environmental and
socio-economic consequences: high salinity of
the remaining waters, the collapse of productive
fisheries, the degradation of six million hectares
of agricultural land, and overall loss of native
vegetation.”"" In addition, the now-exposed dried
bed of the Aral Sea (now called the Aralkum
desert) disperses millions of tonnes of toxic salty
dust into surrounding areas by wind transport.’"?
Five countries — Kazakhstan, Kyrgyzstan,

Tajikistan, Turkmenistan, and Uzbekistan — have
joined up to tackle SDS through the UNCCD-
funded project ‘Regional approaches to combat
drought, sand and dust storms in Central Asia’.

It supports countries to develop national and
regional SDS plans and strategies that engage
diverse stakeholders, including government
agencies, academia, practitioners, and local
communities. With a comprehensive SDS and
drought risk reduction strategy in place, including
monitoring and early warning systems, these
Central Asian countries are now able to enhance
their preparedness and resilience by focusing

on pre-impact governance, in line with national
disaster risk reduction and mitigation as well as
sustainable land and water management plans.'”®
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2.2.1 LAND GOVERNANCE AND TENURE SECURITY

Land governance determines how people

acquire rights to use and control land and its
resources."'* At the heart of responsible and
equitable governance is a recognition of legitimate
land rights, including those of women and youth,
indigenous peoples, and local communities.

Land inequality is increasing,'’® while the per

capita availability of farmland is decreasing.""®
Transboundary and national large-scale land
acquisitions linked to global supply chains can
worsen inequalities and dispossession. Tenure —
the laws, customs or traditions that govern land
use - is vital to the success of many restoration
activities as both a right and responsibility
associated with the control of a plot of land or a
natural resource. Tenure security is seen as both an
enabler and an objective of land restoration and is
often an essential first step towards achieving LDN.

Weak governance undermines sustainability
and justice while inequalities in land
distribution contribute to increased pressures
on scarce land and natural resources.

In 2012, the Committee on World Food Security
adopted the Voluntary Guidelines on the
Responsible Governance of Tenure of Land,
Fisheries, and Forests in the Context of National
Food Security (VGGT).""” Its agreement was
recognized as a global call to improve and more
equitably manage the linkages between natural
resource governance and food security. At UNCCD'’s
Conference of the Parties in 2019, a landmark
decision was adopted, inviting the 196 Parties to
the Convention to review and, where appropriate,
adopt national land governance legislation and
procedures to support land restoration. The
decision further encouraged countries to recognize
legitimate tenure rights, including customary rights,
consistent with national legal frameworks, as well
as enhance women'’s equal access to land and
land tenure security.'®

Integrating VGGT and LDN

While the goal of LDN is to maintain or enhance
the health and productivity of land-based natural
capital, the focus on people’s relationship to land
is embedded in all LDN initiatives, which seek to
reinforce the responsible and inclusive governance
of land resources.””® One key governance issue

is a need for the robust protection of legitimate
land tenure rights to ensure that vulnerable people
are not disadvantaged by land use decisions and
restoration efforts. The FAO/UNCCD Technical
Guide on integrating VGGT and LDN is designed
for policy and decision makers to increase their
awareness of the potential means by which
legitimate rights and more responsible governance
of tenure can contribute to the success of LDN
targets and other land restoration commitments.
Ultimately, it aims to enhance country-level
implementation so that no person, group, or
community is left behind.’?®

The VGGT principles include human rights, non-
discrimination, equity and justice, gender equality,
sustainability, consultation and participation,

the rule of law, and transparency.’?' As outlined

in the technical guide, universal pathways

to enhance secure land tenure and effective
restoration involve legal, policy, and administrative
frameworks as well as multi-stakeholder platforms
and dispute resolution mechanisms. Context-
specific pathways, mechanisms, and processes
may include integrated land use planning, land
consolidation, and other land administration tools.

In its many forms, tenure is part and parcel of all
land use activities. Participatory governance and
tenure security are key elements to be embedded
in the design, implementation, and outcomes of
land restoration interventions. When land tenure
and restoration are considered in tandem, they
can strengthen the link between natural resource
governance and sustainable land and water
management practices. Many land restoration
activities require flexible, decentralized governance
that can accommodate new knowledge types and
skillsets as well as the values, relationships, and
engagement of multiple actors.

There are numerous types of legitimate tenure — state, individual, or group rights; property
ownership, public and private leases; and customary, traditional, or indigenous arrangements -
and all of which determine the level of investment in land restoration.
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TABLE 2.1

Country examples of links between land tenure and land restoration

COUNTRY TENURE CONTEXT

RESTORATION ACTIVITIES

Cameroon'? An overly complex governance
framework with numerous
overlapping legal systems has

contributed to deforestation for

conflict between customary rights
landholders have occurred.

China™ Land ownership is vested in the
state. De-collectivization and
reallocation of land to households
and individuals is now occurring.
Myanmar'* Tenure insecurity and land

dispossession are primarily due to
to illegal forest exploitation.

Pakistan'** Land and ecosystem degradation
has resulted from a lack of clear

tenure legislation and governance.

charcoal production on state-owned
land. As a result, increased levels of

ethnic conflict and violence, leading

The Restoration Opportunity Assessment
Methodology'* was used to identify high-priority
locations for sustainable charcoal production
near protected areas. Land user rights were
recognized by the government and linked to the
regulation of their forest tenure arrangements.
Land restoration using bamboo and other native
plants was promoted for environmental and
economic benefits.

The implementation of annual forest
management and restoration plans includes
the provision of leases of up to 70 years for
household land and allocated forest plots.

Sub-national level land use planning with
new tenure rules was used in the design of
restoration initiatives.

Implementation and monitoring of restoration
and value chain development at the community
level with restrictions imposed on land grabbing.
Promotion of ecosystem management by
community-led committees.

Lessons Learned from the VGGT

The VGGT multi-stakeholder platforms bring
together civil society, government, academia,
and the private sector to plan and implement
common visions on land governance that are
based on international good practice. The
resulting capacity development and awareness
raising has had some successes. For example,
in some cases, it has led to a recognition of
customary and women'’s land rights, the creation
of dispute resolution mechanisms, and the
mapping and recording of land rights.?7 128129
Although implementing programs to improve
the security of community property rights is
gaining importance, more concrete actions are
needed.’? '3 7%2 This has specific implications
for land restoration because access and control
largely influence investments and activities to
avoid, reduce, and reverse land degradation.’® 34
Here are a few examples that demonstrate key
lessons learned in VGGT implementation, focusing
specifically on the connection between secure
tenure and land restoration.

Senegal River Basin

With 110 million hectares of pasture and 1.2
million of arable land, the Senegal river basin
contributes significantly to West African
agricultural production and food security. Some
of the most intractable obstacles to investing
in nature-positive food production in the river
basin relate to issues of tenure and resource
rights.’® As a result, multi-stakeholder VGGT
platforms have been developed, establishing
and consolidating regional, national, and local
participatory dialogues on land tenure. This
has allowed the Senegal River Development
Organization to initiate the preparation of

a basin-wide land charter that includes
transboundary governance arrangements.'s¢

* Senegal. The multi-stakeholder platform
involves 22 local authorities, decentralized
government structures, and civil society.

It has established 10 local commissions

and supports land tenure regularization for
women and youth. The platform examines
land issues, including agro-industrial
development, environmental degradation,
negotiation and conflict resolution, to prevent
land-related disputes or avoid their escalation.
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° Mali. A new Agricultural Land Law includes
VGGT elements. For example, it mandates
that 15% of arable land (both irrigated
and rain-fed) must be allocated to women
and youth organizations. In some cases,
certificates of ownership are provided
for agricultural land managed by local
communities. In other cases, customary
and land possession certificates recognize
individual and collective tenure rights which
can be inherited, traded, or used as collateral
for loans.

Mauritania. Before the creation of multi-
stakeholder policy dialogues, violent social
conflicts often contributed to failures in
major public and private hydro-agricultural
development schemes. The dialogues have
provided a safe place to recognize and
enforce legitimate land rights of the most
vulnerable, particularly women and youth.

They have demonstrated the fundamental role

that land rights can play in ensuring food and
nutrition security and creating meaningful
jobs for rural youth.

Community-based Forestry

Governments are increasingly giving legal
recognition to commercially driven, community
rights to timber and non-timber forest products.
FAO assessments show that community forest
tenure reform in 14 countries has been effective
in reducing deforestation, illegal logging, wildlife
poaching, wildfires, agricultural encroachment,
land grabs, and the over-exploitation of forest
resources. However, these community-based
rights are often less robust than those held by
companies and smallholders due to fewer legal
protections, higher barriers to resource use,
inadequate access to justice, and the lack of
administrative support in documenting rights.™’

° Grenada, Saint Lucia, and Saint Vincent
and the Grenadines. For these small island
developing states, land banking has been
used as an instrument to address land
abandonment and degradation. This involves
reforming the land administration system and
the management of state-owned lands. A pilot
land bank was established to build capacities
and offer leases to the landless and tenure
insecure, including women and youth. Leases
were then matched with sustainable land
management project commitments.’*

Sierra Leone. The country has a multi-
stakeholder platform and a National Land
Policy that incorporates the full set of VGGT
principles. With input from civil society, a
massive awareness-raising campaign was
undertaken to consult local communities and
develop a shared vision for a culture of forest
preservation. A new forestry law is being
drafted, and pilot projects have mapped and
recorded legitimate land rights held by local
communities and women. Cost-effective,
customizable, and user-friendly technologies
help adjudicate and define boundaries, based
on the participatory validation and issuance
of cadastral maps.'®

Tunisia. To protect fertile agricultural land
and contribute to LDN, land consolidation
aims to reduce fragmentation and increase
average farm size. Owners with dispersed
parcels of land can exchange them within
limits — by aggregating small plots, land
becomes more economically viable. These
larger parcels are more conducive to
investments in contour plantings targeted
to the reduction of soil erosion and water
conservation. The consolidation process
includes awareness raising on economic
impacts, peer-to-peer learning, participatory
and gender-inclusive approaches, and
involves farmers’ associations, public
authorities, and civil society.°
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2.2.2 INTEGRATED LAND USE PLANNING

Integrated land use planning is an effective
administrative tool to address land degradation at
multiple scales. Its purpose is to identify, within

a given landscape, the best combination of land
uses to meet the needs of stakeholders while
safeguarding the health of land resources for future
generations. More balanced and efficient land
allocation within a region, watershed, or district,
considering the different uses needed, can help
pinpoint areas for land restoration and improve
ecological connectivity.”*' As a contribution to
global and national restoration targets, including
LDN, integrated land use planning seeks to balance
environmental sustainability with the economic
development opportunities for restoring land-based
natural capital. However, success requires wide-
ranging coordination of planning and management
across different sectors concerned within an
administrative or geographical area.

Integrated land use planning can also serve as an
effective means of securing tenure by providing an
enabling framework for the legitimate recognition of
land and resource rights.’#? A human rights-based

m Global restoration hotspots (2020)

Source: Strassburg et al., 2020.

approach to spatial planning sees individuals and
communities as rights holders, and the state as a
duty bearer committed to uphold these rights.'* For
many rural poor, the implementation of this approach
confers legal and social entitlement and the freedom
to make decisions on what, where, and how to

use land resources to improve their livelihoods.™*
Managing competing land uses (i.e., negotiating
trade-offs) requires policy and institutional diligence
to ensure that efforts to achieve development
priorities do not harm environmental integrity, but
rather contribute to land restoration, food and tenure
security, and poverty reduction.

Global Restoration Hotspots

Identifying landscapes where restoration benefits
can be maximized will deliver the most cost-efficient
restoration outcomes, i.e., those with the greatest
returns on the investment of time, money, and effort.
Prioritizing global restoration hotspots across all
terrestrial biomes, including estimates of benefits
and costs, can support better implementation and
financing of the land restoration agenda.

A global analysis of priority areas for restoration based on ecoregions has only recently become
available. Some countries have more to contribute to the protection and restoration of global public
goods than others, and international cooperation will be key to their 