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The Assessment Report on Land Degradation and
Restoration by the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services (IPBES)
provides a critical analysis of the state of knowledge
regarding the importance, drivers, status, and trends

of terrestrial ecosystems. The Report recognizes that
combatting land degradation, which is a pervasive, systemic
phenomenon occurring in all parts of the world, is an urgent
priority in order to protect the biodiversity and ecosystem
services that are vital to all life on Earth and to ensure
human well-being. The Report identifies a mix of governance
options, policies and management practices that can help
support stakeholders working at all levels to reduce the
negative environmental, social and economic consequences
of land degradation and to rehabilitate and restore degraded
land. The Report encompasses all the terrestrial regions

and biomes of the world, recognizing that land degradation
drivers and processes can vary in severity within regions
and countries as much as between them, and includes

the full range of human-altered systems, including but not
limited to drylands, agricultural and agroforestry systems,
savannahs and forests and aquatic systems associated with
these areas.

The present document, the Summary for Policymakers of
the Assessment Report, was approved by the sixth session
of the Plenary of IPBES (Medellin, Colombia, 18-24 March
2018). It is based on a set of chapters which were accepted
at this same Plenary session. The chapters are available as
document IPBES/6/INF/1/Rev.1 (www.ipbes.net).

FOREWORD

he objective of the Intergovernmental
Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES) is to provide
Governments, the private sector, and

civil society with scientifically credible and
independent up-to-date assessments of
available knowledge, to make better-informed decisions at
the local, regional and international levels.

This thematic Assessment of Land Degradation and
Restoration has been carried out by 98 selected authors
and 7 early career fellows, assisted by 79 contributing
authors, who have analyzed a large body of knowledge,
including about 4,000 scientific and other sources. It
represents the state of knowledge of land degradation and
restoration. Its chapters and their executive summaries were
accepted, and its summary for policymakers was approved,
by the Plenary of IPBES at its sixth session (18-24 March
2018, Medellin, Colombia).

This Report provides a critical assessment of the full

range of issues facing decision makers, including the
importance, status, trends and threats to biodiversity and
nature’s contributions to people, as well as policy and
management response options. Establishing the underlying
causes of land degradation provides policymakers with

the information needed to develop appropriate response
options, technologies, policies, financial incentives and
behavior changes.

The Report recognizes that combatting land degradation,
which is a pervasive, systemic phenomenon occurring in all
parts of the world, is an urgent priority in order to protect the
biodiversity and ecosystem services that are vital to all life
on Earth and to ensure human well-being. Land degradation
negatively impacts 3.2 billion people, and represents

an economic loss in the order of 10% of annual global

gross product. The Report concludes that avoiding land
degradation and restoring degraded lands makes sound
economic sense, resulting in, inter-alia, increased food and
water security, increased employment, improved gender
equality, and avoidance of conflict and migration. Avoiding
land degradation and restoring degraded lands are also
essential for meeting the Sustainable Development Goals.



Urgent and concerted action is needed to

avoid worsening land degradation in the face of
population growth, unprecedented consumption,
an increasingly globalized economy and climate
change. High consumption lifestyles in developed
countries, coupled with rising consumption in
developing and emerging economies are the
dominant factors driving land degradation. Institutional,
policy and governance responses to address land
degradation are often reactive and fragmented and fail to
address the ultimate causes of land degradation. While
the unsustainable management of croplands and grazing
lands is currently the most extensive direct driver of land
degradation, climate change can exacerbate the impacts
of land degradation and can limit options for addressing
land degradation.

The Report concludes that an urgent step change in effort
is needed to prevent irreversible land degradation and to
accelerate the implementation of restoration measures.
Delaying the implementation of proven actions to combat
land degradation will result in the necessary steps becoming
progressively more difficult and costly. Existing multilateral
environmental agreements, coupled with coordinated
policy agendas that encourage sustainable production
and consumption, provide a platform for action to avoid
and reduce land degradation and promote restoration.
Landscape-wide approaches that integrate agricultural,
forest, energy, water and infrastructure agendas, coupled
with the elimination of perverse incentives and devising
positive incentives, can assist in addressing the problem.

IPBES is committed to broadening its information and
expert base beyond ‘western science’ alone. To that end,
the core concept of ‘ecosystem services’ is in the process
of being reframed to be even more relevant to a broad
range of stakeholders, by incorporating many different
views of the human-nature relationship. The reframing,
which uses the term 'nature’s contributions to people’, was
under development in parallel to the production of the Land
Degradation and Restoration Assessment (Diaz et al., 2015
, 2018). Authors of the Land Degradation and Restoration
Assessment Report were given the freedom to apply either
the term ‘ecosystem services’ or ‘nature’s contributions

to people’ depending on which was more appropriate to
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the context and underlying literature. In general, ‘nature’s
contributions to people’ was used where the context
explicitly referred to relational value systems, such as those
widely applied by indigenous communities, and ‘ecosystem
services’ when summarizing literature which used that
phrase (the majority of publications), particularly in relation to
instrumental value systems.

We would like to recognize the excellent and dedicated
work of the co-chairs, Prof. Robert Scholes (South
Africa) and Dr. Luca Montanarella (Italy/FAQ) and of

the coordinating lead authors, lead authors, review
editors, fellows, contributing authors and reviewers, and
warmly thank them for their commitment. We would

also like to thank Felice van der Plaat, coordinator of the
implementation of the regional and land degradation and
restoration assessments, members of the management
committee, and the staff of the technical support unit,
Anastasia Brainich based at the IPBES secretariat in Bonn,
Germany because without their dedication this Report
would not have been possible.

The Report provides invaluable information for policymakers
to make informed decisions regarding land degradation

and restoration. It also provides valuable information for

the ongoing IPBES global assessment, to be released in
May 2019 and is expected to inform the work of the United
Nations Convention to Combat Desertification, discussions
regarding the post-2020 global biodiversity framework under
the Convention on Biological Diversity, as well as to inform
action on implementing the 2030 Agenda for Sustainable
Development and the Sustainable Development Goals.

Sir Robert T. Watson
Chair of IPBES

Anne Larigauderie
Executive Secretary of IPBES
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Unsustainable land use is

scarring the Earth for

generations. It is costing
us billions, impacting human health
and contributing to climate change.
This report by the Intergovernmental
Science-Policy Platform on
Biodiversity and Ecosystems is a
comprehensive effort to build
credible scientific evidence so we
can make much better decisions
about land — for our people and our
planet.

Erik Solheim

Executive Director,
United Nations Environment Programme
(UNEP)

This report demonstrates

the challenges we face

due to global soil
degradation, and the impact to
human life if this critical issue is not
urgently addressed. It is now
essential to translate the report’s
recommendations into tangible
action. To do this, we will need to
put biodiversity and people’s
well-being at the heart of decision
making, and foster interaction
between all sectors of society.
UNESCO will play its role by
bringing experience and mobilizing
its resources and networks to build
these bridges between culture,
education, science local and
indigenous knowledge.

Audrey Azoulay

Director-General,

United Nations Educational,
Scientific and Cultural Organization
(UNESCO)




The degradation of land

resources undermines our

efforts to end hunger. The
Land Degradation and Restoration
Assessment will be an important
guide for our country partners and
FAQO alike, as it draws on the best
available science and local
expertise. Managing land resources
is critical for ensuring our vision for
sustainable food and agriculture,
and we are happy to have
contributed to this effort. A healthy
soil is the backbone of all healthy
food system.

José Graziano da Silva

Director-General,
Food and Agriculture Organization of
the United Nations (FAO)
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Around 12 million

hectares of land are lost

each year to degradation.
In addition to harming the well-
being of at least 3.2 billion people,
land degradation costs more than
10% of annual global GDP in lost
ecosystem services like preventing
harmful nutrient run-off into
streams or decreasing the effects
of floods. Halting and reversing
current trends of land degradation
could generate up to USD
1.4 trillion per year of economic
benefits and go a long way in
helping to achieve the Sustainable
Development Goals.

Achim Steiner

Administrator,
United Nations Development
Programme (UNDP)

The assessment report on

land degradation and

restoration by IPBES is a
wake-up call for us all. It shows the
alarming scale of transformation
that humankind has imposed on the
land and the changing nature of the
forces driving land degradation. We
live in an increasingly connected
world, yet as consumers we are
living ever further away from the
lands that sustain us. Addressing
land degradation location by
location is insufficient when
consumption in one part of the
world influences the land and
people in another. The global target
of Land Degradation Neutrality
requires a new land agenda that
ensures we can effectively,
sustainably and equitably manage
these dynamics.

Monique Barbut

Executive Secretary
United National Convention to Combat
Desertification (UNCCD)
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KEY
MESSAGES

A. Land degradation is a pervasive,
systemic phenomenon: it occurs

in all parts of the terrestrial world
and can take many forms.

Combating land degradation and
restoring degraded land is an urgent
priority to protect the biodiversity and
ecosystem services vital to all life on
Earth and to ensure human well-being.

m Currently, degradation of the Earth’s land
surface through human activities is negatively
impacting the well-being of at least 3.2 billion people,
pushing the planet towards a sixth mass species
extinction, and costing more than 10 per cent of the
annual global gross product in loss of biodiversity
and ecosystem services. Loss of ecosystem services
through land degradation has reached high levels in many
parts of the world, resulting in negative impacts that challenge
the coping capacity of human ingenuity. Groups in situations of
vulnerability feel the greatest negative effects of land
degradation, and often experience them first. These groups
also see the greatest benefits from avoiding, reducing and
reversing land degradation (Figure SPM.1). The main direct
drivers of land degradation and associated biodiversity loss are
expansion of crop and grazing lands into native vegetation,
unsustainable agricultural and forestry practices, climate
change, and, in specific areas, urban expansion, infrastructure
development and extractive industry.

@ Investing in avoiding land degradation and the
restoration of degraded land makes sound economic
sense; the benefits generally by far exceed the cost.
Land degradation contributes to the decline and eventual
extinction of species and the loss of ecosystem services to
humanity, making avoidance, reduction and reversal of land
degradation essential for human well-being. Short-term gains
from unsustainable land management often turn into
long-term losses, making the initial avoidance of land
degradation an optimal and cost-effective strategy. Studies
from Asia and Africa indicate that the cost of inaction in the
face of land degradation is at least three times higher than the
cost of action. On average, the benefits of restoration are 10
times higher than the costs, estimated across nine different
biomes. While challenging, the benefits of restoration include,

but are not limited to, increased employment, increased
business spending, improved gender equity, increased local
investment in education and improved livelihoods.

@ Timely action to avoid, reduce and reverse land
degradation can increase food and water security,
can contribute substantially to the adaptation and
mitigation of climate change and could contribute to
the avoidance of conflict and migration. This is
especially important considering the projected 4 billion people
that will be living in drylands in 2050. Inherent feedbacks
between the Earth’s land systems, climate and human
societies mean that efforts to address land degradation and
restore land have multiplicative benefits. Land restoration and
reduced and avoided degradation that increases carbon
storage or avoids greenhouse gas emissions in global forests,
wetlands, grasslands and croplands could provide more than
one third of the most cost-effective greenhouse gas mitigation
activities required by 2030 to keep global warming to below
2°C. By 2050, land degradation and climate change together
are predicted to reduce crop yields by an average of 10 per
cent globally and up to 50 per cent in certain regions.
Decreasing land productivity, among other factors, makes
societies, particularly on drylands, vulnerable to
socioeconomic instability. In dryland areas, years with extreme
low rainfall have been associated with an increase of up to

45 per cent in violent conflict. Every 5 per cent loss of gross
domestic product (GDP), itself partly caused by degradation,
is associated with a 12 per cent increase in the likelihood of
violent conflict. Land degradation and climate change are
likely to force 50 to 700 million people to migrate by 2050.

@ Avoiding, reducing and reversing land
degradation is essential for meeting the
Sustainable Development Goals contained in
Agenda 2030 (Figure SPM.2). Due to the delay between
starting restoration and seeing the full benefits, the window,
while still open for limiting land degradation to a level that
does not endanger the achievement of the Sustainable
Development Goals, is estimated to close over the next
decade. The area of non-degraded land is progressively
shrinking at the global scale, while land requirements for a
range of competing uses continue to grow. Food, energy,
water and livelihood security, as well as the good physical
and mental health of individuals and societies, are in whole
or in part a product of nature and are negatively impacted
by land degradation processes. In addition, land
degradation causes biodiversity loss and reduction of
nature’s contributions to people, erodes cultural identity and,
in some cases, leads to loss of the knowledge and practices
that could help halt and reverse land degradation. Full
achievement of the Sustainable Development Goals
contained in the 2030 Agenda for Sustainable Development
is likely to only be possible through urgent, concerted and
effective action to avoid and reduce land degradation and
promote restoration.
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Figure SPM ‘1. Land degradation is a pervasive, systemic phenomenon: it occurs in all parts of
the terrestrial world and can take many forms.

Successful examples of restoration can also be found in all ecosystems. Source: The degradation background map combines a
deforestation map by Hansen et al. (2013),? a drylands degradation map by Zika and Erb (2009),® a cropland degradation map by
Cherlet et al. (2013)* and a wilderness map by Watson et al. (2016).° It is overlaid by a map of agreement and disagreement between
different data sources within a degradation type, adapted from Gibbs and Salmon (2015).° For further explanation on the metrics and
methodology for Figure SPM. 1, see supporting material Appendix 1.1 available from https://www.ipbes.net/supporting-material-e-

appendices-assessments.

LAND ABANDONMENT can be caused
by changes in economic conditions,
policies or political circumstances, or by
changes in the soil making it unsuitable
for cropping.

[ ] NO AGREEMENT

BIODIVERSITY DEGRADATION results
mainly from loss, deterioration or
fragmentation of habitat (often undrelain
by other processes of land degradation,
such as deforestation, rangeland
degradation or freshwater degradation),
and from overharvesting. Climate
change and competition with alien
invasive species are growing threats.

SOME AGREEMENT

SOIL DEGRADATION includes loss of
soil through erosion at a rate faster than
it is formed; nutrient removal in harvest
greater than it is replaced; depletion of
soil organic matter, surface sealing,
compaction, increasing salinity, acidity,
metal or organic toxicity to the point
where it cannot support former uses.

HIGH AGREEMENT
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Successful restoration (Ch 1)
@ Drivers (Ch 3)
@ Status and trends (Ch 4)
©® Impacts on people human
well-being (Ch 5)
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n,

[l DEFORESTATION SINCE 2000 [l DRYLAND DEGRADATION [l DECREASING SOIL HEALTH [_] AREAS WITH LITTLE
(20% OR MORE)

(20% OR MORE)

FOREST DEGRADATION is a reduction
in the biomass, productivity or benefits
from the forest.

DEFORESTATION is the direct
human-induced conversion of forested
land to non-forested land.

RANGELAND DEGRADATION involves
persistent loss of vegetation
productivity or cover, especially of
those plants which support herbivores.
It can be caused by climate change or
by mismanagement.

[ ] UNASSESSED

HUMAN INFLUENCE

FRESHWATER DEGRADATION
includes reduction in the quantity or
quality of water in rivers, lakes or
aquifers, the loss of wetland habitats,
and the loss of beneficial hydrological
functions such as flood attenuation.
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Figure SPM 2. Avoiding, reducing and reversing land degradation is essential for reaching the
majority of the Sustainable Development Goals and would deliver co-benefits for
nearly all of them.

The graphic presents the results of a survey of 13 coordinating lead authors of this assessment, who were asked to synthesize
findings of the chapters in order to evaluate the relevance of efforts to address land degradation and restoration for targets of each
Sustainable Development Goal, as well as the extent to which addressing land degradation would have a positive or negative impact
on progress towards each Sustainable Development Goal. The vertical axis indicates the percentage of experts who believed halting
land degradation and restoring degraded land to be relevant to the achievement of that Goal. The green colours indicate the degree
to which the targets are synergistic with progress to address land degradation: dark green means all targets are aligned, while lighter
green boxes indicate areas where there may be trade-offs between targets and efforts to address land degradation and restoration. In
none of the cases was the relationship between efforts to address land degradation and meeting the Sustainable Development Goals
judged to be more conflictual than synergistic.
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B. Unless urgent and concerted
action is taken, land degradation
will worsen in the face of
population growth, unprecedented
consumption, an increasingly
globalized economy and

climate change.

@ Widespread lack of awareness of land
degradation as a problem is a major barrier to action.
Perceptions of human-environment relationships have a
strong influence on the design and implementation of land
management policies. Land degradation is often not
recognized as an unintended consequence of economic
development. Even when the link between land degradation
and economic development is recognized, the consequences
of land degradation may not be given due consideration,
which may result in lack of action. Appreciation of the
challenges posed by land degradation is further undermined
by the fact that negative impacts can be highly variable and
localized in nature, and are often strongly shaped by distant,
indirect drivers. Land degradation and thus loss of biodiversity
and ecosystem services is the most pervasive, systemic
phenomenon with far-reaching negative consequences for
human well-being worldwide, including by exacerbating food
and water insecurity and climate change. Thus, raising
awareness of the drivers and consequences of land
degradation is essential for moving from high-level policy
goals to implementation at the national and local levels.

@ High consumption lifestyles in more developed
economies, combined with rising consumption in
developing and emerging economies, are the
dominant factors driving land degradation globally.
The ultimate driver of land degradation is high and rising per
capita consumption, amplified by continued population
growth in many parts of the world. Increases in consumption
often follow the opening up of new economic opportunities
that lower the costs of land-based resources for consumers,
leading to a rise in demand. New economic opportunities
often arise from increased access to growing regional and
global markets, and from technological developments,
which increase production capacity. Without adequate
regulation, these factors could drive unsustainable levels of
agricultural expansion, natural resource and mineral
extraction, and urbanization. The widespread failure of
policies and institutions to enforce and incentivize
sustainable practices and internalize the long-term
economic costs of unsustainable production has meant that
the exploitation of natural resources typically leads to greater
levels of land degradation. Tackling land degradation thus
requires systemic change on a macroeconomic level,
including a concerted effort to improve the sustainability of
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both production systems and consumer lifestyles, while
simultaneously working to foster a socioeconomic
environment conducive to low population growth rates and
per capita consumption.

@ The full impact of consumption choices on
land degradation worldwide is not often visible due
to the distances that can separate many
consumers and producers. Land degradation is often
the result of social, political, industrial and economic
changes in other parts of the world, with effects that may
involve a lag of months or years. These disconnections
mean that many of the actors who benefit from the
overexploitation of natural resources are among the least
affected by the direct negative impacts of land degradation,
and therefore have the least incentive to take action. The
fact that regional and local land-use decisions are so
strongly influenced by distant drivers can also undermine the
effectiveness of local- and regional-scale governance
interventions. Market integration may also mean that local
governance interventions can result in both positive and
negative rebound effects elsewhere, for example, through
sustainable investment strategies or the displacement of
land uses where environmental enforcement is weaker.

@ Institutional, policy and governance responses
to address land degradation are often reactive and
fragmented, and fail to address the ultimate causes
of degradation. National and international policy and
governance responses to land degradation are often
focused on mitigating damage already caused. Most
policies directed at addressing land degradation are
fragmented and target specific, visible drivers of degradation
within specific sectors of the economy, in isolation from
other drivers. Land degradation is rarely, if ever, the result of
a single cause and can thus only be addressed through the
simultaneous and coordinated use of diverse policy
instruments and responses at the institutional, governance,
community and individual levels.

@ Land degradation is a major contributor to
climate change, while climate change can
exacerbate the impacts of land degradation and
reduce the viability of some options for avoiding,
reducing and reversing land degradation. The impact
of aimost all direct drivers of land degradation will be
worsened by climate change. These include, among others,
accelerated soil erosion on degraded lands as a result of
more extreme weather events, increased risk of forest fires
and changes in the distribution of invasive species, pests
and pathogens. Sustainable land management and land
restoration can assist climate change mitigation and
adaptation. Long-established land management and
restoration practices may no longer be viable in the face of
climate change. Notwithstanding this risk, nature-based
climate mitigation and adaptation actions remain promising.
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@ Rapid expansion and unsustainable
management of croplands and grazing lands is the
most extensive global direct driver of land
degradation. Croplands and grazing lands now cover
more than one third of the Earth’s land surface, with recent
clearance of native habitats, including forests, being
concentrated in some of the most species-rich ecosystems
on the planet. Intensified land-management systems have
greatly increased crop and livestock yields in many areas of
the world, but, when inappropriately managed, can result in
high levels of land degradation, including soil erosion, fertility
loss, excessive ground and surface water extraction,
salinization, and eutrophication of aquatic systems.
Increasing demand for food and biofuels will likely lead to a
continued increase in nutrient and chemical inputs and a
shift towards industrialized livestock production systems,
with pesticide and fertilizer use expected to double by 2050.
Proven management practices currently exist to avoid and
reduce degradation of existing croplands and grazing lands,
including sustainable intensification, conservation
agriculture, agroecological practices, agroforestry, grazing
pressure management and silvopastoral management.
Avoidance of further agricultural expansion into native
habitats can be achieved through yield increases, shifts
towards less land-degrading diets, such as those with more
vegetables, and reductions in food loss and waste.

C. The implementation of known,
proven actions to combat land
degradation and thereby transform
the lives of millions of people across
the planet will become more difficult
and costly over time. An urgent step
change in effort is needed to prevent
irreversible land degradation and
accelerate the implementation of
restoration measures.

@ Existing multilateral environmental
agreements provide a platform of unprecedented
scope and ambition for action to avoid and reduce
land degradation and promote restoration. The
United Nations Convention to Combat Desertification in
Those Countries Experiencing Serious Drought and/or
Desertification, Particularly in Africa, the United Nations
Framework Convention on Climate Change, the Convention
on Biological Diversity, the Convention on Wetlands of
International Importance especially as Waterfowl Habitat
(Ramsar Convention), the 2030 Agenda for Sustainable
Development and its Sustainable Development Goals and

other agreements all have provisions to avoid, reduce and
reverse land degradation. These have found a focus in
target 15.3 of the Sustainable Development Goals, taking
into account, among others, the scientific conceptual
framework for land degradation neutrality. However, greater
commitment and effective cooperation in using and
implementing these established mechanisms at the national
and local levels are vital to enable these major international
agreements to create a world with no net land degradation,
no loss of biodiversity and improved human well-being.

@ More relevant, credible and accessible
information is needed to allow decision makers, land
managers, and purchasers of goods to improve the
long-term stewardship of land and sustainability of
natural resource use. Effective monitoring strategies,
verification systems and adequate baseline data—on both
socioeconomic and biophysical variables —provide critical
information on how to accelerate efforts to avoid, reduce and
reverse land degradation and conserve biodiversity. Land
managers, including indigenous peoples and local
communities, as well as experts and other knowledge holders,
all have key roles to play in the design, implementation and
evaluation of more sustainable land management practices.
Given the complexity of global supply chains, better and more
open-access information on the impacts of traded
commodities is needed to support decisions, manage risk and
guide investments that promote more sustainable commodity
production systems and more sustainable lifestyle choices,
within the framework of international commitments and in
accordance with national legislation at the appropriate level.
These would also allow consumers throughout supply chains
to make better-informed commodity choices that reward
responsible management practices, and raise awareness
about the implications of their choices.

@ Coordinated policy agendas that
simultaneously encourage more sustainable
production and consumption practices of land-
based commodities are required to avoid, reduce
and reverse land degradation. Achieving policy reform
for sustainable land management requires a step change in
how the design and implementation of more sustainable
consumption and production policies are aligned across
different sectors, including between departments and
ministries. Key policy agendas requiring greater alignment
include food, energy, water, climate, health, rural, urban and
industrial development. The chances of success are improved
by close coordination, sharing of information and knowledge,
adoption of specific policy instruments for both regulatory and
incentive-based measures, and capacity-building that
supports a whole supply chain approach to avoiding,
reducing and reversing land degradation. Success in these
goals is highly dependent on creating enabling conditions for
more sustainable land management, which include policies
that confer and protect individual and collective land tenure



and property rights, in accordance with national legislation at
the appropriate level, empower indigenous peoples and local
communities, and recognize the role of indigenous and local
knowledge and practices for sustainable land management.
Efforts are also needed to improve institutional competencies
at the national and international levels.

@ Eliminating perverse incentives that promote
degradation and devising positive incentives that
reward the adoption of sustainable land
management practices are required to avoid,
reduce and reverse land degradation. Positive
incentives for sustainable land management could include
strengthened regulations that ensure that the environmental,
social and economic costs of unsustainable land use and
production practices are reflected in prices. Perverse
incentives include subsidies that reward unsustainable land
use and production. Voluntary or regulation-based incentive
mechanisms for safeguarding biodiversity and ecosystem
services can help avoid, reduce and reverse land
degradation. Such mechanisms include both market and
non-market based approaches. Examples of market-based
approaches include credit lines, insurance policies and
future contracts that reward adoption of more sustainable
land management practices, payments for ecosystem
services and conservation tenders, as applied in some
countries. Examples of non-market based approaches
include joint mitigation and adaptation mechanisms,
justice-based initiatives and ecosystem-based adaptation
and integrated water co-management schemes.

@ Landscape-wide approaches that integrate the
development of agricultural, forest, energy, water
and infrastructure agendas, all informed by the
best available knowledge and experience, are
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required to avoid, reduce and reverse land
degradation. There is no one-size-fits-all approach to
sustainable land management. Achieving success requires
selecting from the full toolkit of approaches that have been
effectively implemented in different biophysical, social,
economic and political settings. Such a toolkit includes a
wide range of low-impact farming, pastoral, forest
management and urban design practices based on
scientific, indigenous and local knowledge systems.
Integrating different practices into landscape-scale planning,
including local-level sustainable finance and business
practices, can reduce the impacts of degradation and
enhance the resilience of both ecosystems and rural
livelihoods. Participatory planning and monitoring, based on,
among others, land capabilities that include local institutions
and land users and are supported by multiple knowledge
and value systems, are more likely to result in agreement
among stakeholders and the effective implementation and
monitoring of integrated land management plans.

@ Responses to reduce environmental impacts
of urbanization not only address the problems
associated with urban land degradation, but can
also significantly improve quality of life while
simultaneously contributing to climate change
mitigation and adaptation. Proven approaches include
urban planning, replanting with native species, green
infrastructure development, remediation of contaminated
and sealed soils, and wastewater treatment and river
channel restoration. Landscape-level and ecosystem-based
approaches that use, among others, restoration and
sustainable land management techniques to enhance the
provision of ecosystem services have proven effective in
reducing flood risk and improving water quality for

urban populations.
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BACKGROUND

TO THE KEY MESSAGES

A. Land degradation is a pervasive, systemic
phenomenon: it occurs in all parts of the terrestrial

world and can take many forms.
Combating land degradation and restoring degraded

land is an urgent priority to protect the biodiversity and
ecosystem services vital to all life on Earth and to ensure

human well-being.

Box SPM (1

For the purposes of this assessment, “LAND DEGRADATION”
is defined as the many human-caused processes that drive
the decline or loss in biodiversity, ecosystem functions or
ecosystem services in any terrestrial and associated aquatic
ecosystems. “DEGRADED LAND?” is defined as the state

of land which results from the persistent decline or loss in
biodiversity and ecosystem functions and services that cannot
fully recover unaided within decadal time scales. “Degraded
land” takes many forms: in some cases, all biodiversity,
ecosystem functions and services are adversely affected;

in others, only some aspects are negatively affected while
others have been increased. Transforming natural ecosystems

0 Less than one quarter of the Earth’s land
surface remains free from substantial human
impacts (established but incomplete).”
Transformation and degradation of various types
and intensity are causing predominantly negative
impacts on biodiversity and ecosystem functions
on the other three quarters (well established)
(Figure SPM.5). Ecosystems affected by land degradation
(including, for example, some areas that have been
transformed to agricultural systems and urban areas) mainly
include forests, rangelands and wetlands. Wetlands are
particularly degraded, with 87 per cent lost globally in the
last 300 years, and 54 per cent since 1900 {4.2.5, 4.2.6.2,
4.3.2.1, 4.3.4}. Land degradation, including transformation
to urban areas and to intensive agricultural systems

7. For an explanation of confidence terms, see appendix 1.

into human-oriented production ecosystems—for instance
agriculture or managed forests —often creates benefits to
society but simultaneously can result in losses of biodiversity
and some ecosystem services. Valuing and balancing these
trade-offs is a challenge for society as a whole (Figure SPM.3;
Figure SPM.10).

“RESTORATION?” is defined as any intentional activity that
initiates or accelerates the recovery of an ecosystem from
a degraded state. “REHABILITATION” is used to refer to
restoration activities that may fall short of fully restoring the
biotic community to its pre-degradation state {1.1, 2.2.1.1}.

involving high use of chemicals, frequently leads to
eutrophication of water bodies by fertilizers, to toxic effects
of pesticides on non-target species, and to erosion). The
extent of transformation in developed countries is large,
even though the rate of transformation has slowed or even
reversed in recent decades. In developing countries, the
extent of transformation is lower, but the rate of
transformation remains high. In the future, most degradation
and especially transformation is forecasted to occur in
Central and South America, sub-Saharan Africa and Asia,
which have the largest remaining amount of land suitable for
agriculture (well established). By 2050, it is estimated that
less than 10 per cent of the Earth’s land surface will remain
substantially free of direct human impact. Most of this
remnant will be found in deserts, mountainous areas, tundra
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Figure SPM '8 Human transformation of natural ecosystems and trade-offs among ecosystem

services and biodiversity.

This figure shows the trade-offs among ecosystem services and biodiversity with land use intensification, using food production as
an example. In this specific example, as food production increases, there is a decrease in other ecosystem services and biodiversity
(illustrated by reduced bars) as compared to the undegraded state. In extreme cases, land has been degraded to the point of
abandonment (right panel), thus providing less of all ecosystems services. This pattern generally applies to all ecosystems and
land-use types. Deciding whether trade-offs among land-use types are negative or beneficial depends on values and priorities, and
is therefore part of the socio-political decision-making process. Evidence suggests there are few, if any, beneficiaries from extreme
degradation and the permanent loss of function and services. Source: Adapted from Van der Esch et al. (2017).8
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and polar systems that are unsuitable for human use or
settlement (well established) {7.2.2, 7.3}.®

e Habitat loss through transformation and the
decline in suitability of the remaining habitat
through degradation are the leading causes of
biodiversity loss (well established) {4.2.9} (Figure
SPM.6). Between 1970 and 2012, the index of the average
population size of wild terrestrial vertebrate species declined
by 38 per cent and that of freshwater vertebrate species by
81 per cent (established but incomplete) {4.2.9, 7.2.2}.
Species extinction rates are currently hundreds to
thousands of times above the long-term rate of species
turnover (established but incomplete) {4.2.9.1, 7.2.2}. There
is a body of evidence suggesting a positive association
between diversity, especially functional biodiversity,

8. Van der Esch, S., ten Brink, B., Stehfest, E., Bakkenes, M., Sewell,
A., Bouwman, A., Meijer, J., Westhoek, H., and van den Berg, M.
(2017). Exploring future changes in land use and land condition and
the impacts on food, water, climate change and biodiversity: Scenarios
for the UNCCD Global Land Outlook. The Hague: PBL Netherlands
Environmental Assessment Agency. Retrieved from http://www.pbl.nl/
sites/default/files/cms/publicaties/pbl-2017 -exploring-future-changes-
in-land-use-and-land-condition-2076.pdf.

ecosystem functions and resilience to disturbance
(established but incomplete) {4.2.9.3}.

o Land degradation has already had a
pronounced impact on ecosystem functions
worldwide (well established). Net primary productivity
of ecosystem biomass and of agriculture is presently lower
than it would have been under natural state on 23 per cent
of the global terrestrial area, amounting to a 5 per cent
reduction in total global net primary productivity (established
but incomplete) {4.2.3.2, 4.2.9.3}. Over the past two
centuries, soil organic carbon, an indicator of soil health,
has seen an estimated 8 per cent loss globally (176
gigatons of carbon (Gt C)) from land conversion and
unsustainable land management practices (established but
incomplete) {4.2.3.1, 7.2.1} (Figure SPM.7). Projections to
2050 predict further losses of 36 Gt C from soils, particularly
in sub-Saharan Africa {7.2.1.1}. These future losses are
projected to come from the expansion of agricultural land
into natural areas (16 Gt C), degradation due to
inappropriate land management (11 Gt C) and the draining
and burning of peatlands (9 Gt C) and melting of permafrost
(established but incomplete) {4.2.3, 7.2.1.1}.

Photos credits (from left to right): Ben ten Brink, Barend Erasmus, Barend Erasmus, Ben ten Brink
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Box SPM (2

Indigenous and local knowledge consists of bodies of
social-ecological knowledge developed and held by local
communities, some of which have interacted with a given
ecosystem for a very long time. Indigenous and local
knowledge includes practices and beliefs about relationships
of living beings, including humans, with one another and their
environment. This knowledge evolves continuously through
interaction of experiences and different types of knowledge,
and can provide information, methods, theory and practice
for sustainable management that has been tested through

application and experimentation in real-world situations, by
many people, over a wide range of conditions. Indigenous and
local knowledge aids in avoiding, reducing and reversing land
degradation and in sustainable land management to reduce
degradation and improve restoration by offering different

ways of thinking about people’s relationship to nature {1.3.1,
2.2.2.1} (Figure SPM.4) and alternative land management
systems {1.3.1.2,1.3.1.4, 1.4.3.1, 1.4.8.2,2.2.2.2,2.3.2.1,
6.3.1, 6.3.2.3, 6.4.2.4} and by promoting good governance
{1.3.1.5,2.2.2.3}.

Figure SPM (4 Seasonal knowledge of the Nauiyu Nambiyu community in Daly River, Northern

Territory, Australia.

This detailed knowledge can assist to prevent degradation and restore landscapes, and is representative of indigenous peoples
and local communities worldwide. For ease of readability this figure has been cropped to show a portion of the full year’s seasonal
knowledge of the Nauiyu Nambiyu community in Daly River, Northern Territory, Australia.® Full versions of this and other indigenous
people’s seasonal calendars can be viewed at https://www.csiro.au/en/Research/Environment/Land-management/Indigenous/

Indigenous-calendars

Mudskippers u-

seen unftil the first rains.

. Woodward, E., Marrfurra McTaggart, P., Yawulminy, M., Ariuu, C.,
Daning, D., Kamarrama, K., Ngulfundi, B., Warrumburr, M., and Wawul,

M. (2009). Ngan’gi Seasons, Nauiyu - Daly River, Northern Territory,
Australia. Darwin, CSIRO Sustainable Ecosystems.

Design and layout: First Class in Graphic Design.
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Figure SPM ‘5 Status, trend and extent of direct drivers of land degradation across subregions

globally.

This report is based on expert opinions from 28 authors working on the assessment with a wide range of land degradation and
regional experience. Three or more experts contributed to each cell unless denoted by an asterisk (*), which indicates two expert
opinions. Data was not reported when fewer than two experts contributed to the scoring, which is denoted by the grey cells. Within
each region, the impacts on biodiversity and ecosystem services in managed systems (i.e., grazing land, croplands and agroforestry,
and native forest and tree plantation) were evaluated relative to well-managed production systems of that type, rather than relative
to their initial untransformed state, which often existed in the distant past (Figure SPM.10). The five land degradation drivers of

non-timber natural resource extraction, extractive industry and energy development, infrastructure,

industry, and urbanization, fire

regime change and introduction of invasive species were evaluated relative to the inferred state of biodiversity and ecosystem services
in the absence of human disturbance (Box 1.1, 2.1). Experts scored changes in biodiversity and ecosystem services separately. In
the analysis, however, the scores of biodiversity and ecosystem services were highly correlated (range = 0.70-0.98). Consequently,
changes in biodiversity and ecosystem services are reported as one integrated score. Trends in land degradation from 2005 to 2015
due to specific drivers are shown by the angle of the arrows. The time period 2005-2015 was chosen to identify more recent trends
in land degradation. Within the agricultural production drivers, the extent of land affected by the degradation driver is expressed

as a percentage of the total land area of that land use type. The extent of land affected by the degradation driver of the remaining

five drivers is expressed as the total land area of the subregion. For further explanation on the metrics and methodology for Figure
SPM. 5, see supporting material Appendix 1.2 available from https://www.ipbes.net/supporting-material-e-appendices-assessments.
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Figure SPM 6 Projected loss in global biodiversity by 2050 under a range of scenarios — shared
socioeconomic pathways, SSP1, 2 and 3, plus a variant of SSP2 which includes a
decline in plant productivity.

The SSP1 scenario describes a world with high economic growth, low population growth, medium to fast technology change,
emphasis on environmental protection and international cooperation, high globalization of trade, low meat consumption and waste of
food, strict land-use regulation (e.g., protected areas) and high improvement of crop yield and livestock production efficiency.

The SSP2 scenario is a “middle-of-road” scenario, with medium economic and population growth, technological change, globalization
of trade, meat consumption and waste of food, moderate land-use regulation and medium improvement of crop yield and livestock
production efficiency. It represents a continuation of the trends observed in recent decades.

The SSP3 scenario describes a world with low economic growth, high population growth, less technological change, little environmental
protection, reduced international cooperation, low globalization of trade, high meat consumption and waste of food, low land-use
regulation (e.g., protected areas) and low improvement of crop yield and livestock production efficiency. The SSP2 “productivity decline
scenario” makes the same socioeconomic assumptions as SSP2 but takes into account the impact of a persistent decline in biomass
and crop yields as observed at particular locations in the last decades, as a result of unsustainable land management.

Biodiversity is expressed as mean species abundance (MSA), a measure of the size of populations of wild organisms as a percentage
of their inferred abundance in their natural state (% MSA). The left panels show the effects of land use transformation, while the right
panels include land degradation-induced productivity loss. By 2010, 34 per cent of global biodiversity indexed in this way had already
been lost. Biodiversity loss is projected to reach 38-46 per cent by 2050. The global loss in the middle-of-the-road scenario — SSP2
with productivity decline — projects a future loss of around 10 per cent by 2050. This is equivalent to a complete loss of the original
biodiversity of an area about 1.5 times the size of the United States of America. The strongest drivers of biodiversity loss to date have
been agriculture, followed by forestry, infrastructure, urban encroachment and climate change. In the period 2010-2050, climate
change, crop agriculture and infrastructure development are expected to be the drivers of biodiversity loss with the greatest projected
increase {7.2.2.1}. Source: Adapted from Van der Esch et al. (2017).1°

a Without impact of productivity decline b With impact of productivity decline
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Land degradation adversely affects human and water security,"" as well as human health and safety
well-being through the loss of biodiversity and {1.3.1,1.8.2,1.4.4,5.3.2, 5.4, 5.6, 5.8.2}. Degradation-
ecosystem services, which has reached critical driven losses in agricultural production—through erosion,

levels in many parts of the world (well established). soil fertility loss, salinization and other processes—constitute
In many contexts, land degradation negatively impacts food a risk to food security {4.2.1-4.2.3, 4.3.3, 5.3.2.3, 5.3.2.4}.
Soil fertility loss is caused by three main processes: sail
S acidification, salinization and waterlogging {4.2.1, 4.2.2}. By
10. Van der Esch, S., ten Brink, B., Stehfest, E., Bakkenes, M., Sewell, 2050, land degradation and climate change together are
(Az'é ?;9‘2’:;2;;}7 Ag”fxfrlfré/ﬂéh \Qfssmae:ﬂ;eagg dvzggigsjg%m“gn g predicted to reduce crop yields by an average of 10 per cent

the impacts on food, water, climate change and biodiversity: Scenarios e —
for the UNCCD Global Land Outlook. The Hague: PBL Netherlands 11. The definition that follows is for the purpose of this assessment only:

Environmental Assessment Agency. Retrieved from http://www.pbl.nl/ water security is used to mean the ability to access sufficient quantities
sites/default/files/cms/publicaties/pbl-2017-exploring-future-changes- of clean water to maintain adequate standards of food and goods

in-land-use-and-land-condition-2076.pdf. production, sanitation and health care and for preserving ecosystems.



http://www.pbl.nl/sites/default/files/cms/publicaties/pbl-2017-exploring-future-changes-in-land-use-and-land-condition-2076.pdf
http://www.pbl.nl/sites/default/files/cms/publicaties/pbl-2017-exploring-future-changes-in-land-use-and-land-condition-2076.pdf
http://www.pbl.nl/sites/default/files/cms/publicaties/pbl-2017-exploring-future-changes-in-land-use-and-land-condition-2076.pdf
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Figure SPM (7 Human activity has changed the surface of the planet in profound and

far-reaching ways.

Panel (a) shows the degree to which humans have appropriated production of biomass.'? In some cases, particularly areas of intensive
agriculture, human use is equivalent to 100 per cent of the total biomass that would have been produced by plant natural conditions
(darker blue). Panel (b) shows the decline in soil organic carbon, an indicator of soil degradation (decline in red, increase in blue),
relative to an estimated historical condition that predates anthropogenic land use.' '* Panel (c) shows the parts of the land surface that
can be considered as “wilderness”. The areas shown in green are wilderness in the sense that ecological and evolutionary processes
operate there with minimal human disturbance.® In the remaining three quarters of the Earth’s surface, natural processes are impaired
by human activities to a significant degree. Panel (d) shows (in purple) the levels of species loss, estimated for all species groups,

relative to the originally-present species composition.'®
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globally and up to 50 per cent in certain regions {5.3.2.6}.
Although important advances have been made in reducing
global food insecurity in the past decade, there are still
nearly 800 million people worldwide without access to
adequate nutrition {4.2.5.1, 5.3.3.1}. Land degradation
impairs water security through a reduction in the reliability,
quantity and quality of water flows {5.8.2}.

12. Haberl, H., Erb, K-H., Krausmann, F., Gaube, V., Bondeau, A.,
Plutzar, C., Gingrich, S., Lucht, W., and Fischer-Kowalski, M. (2007).
Quantifying and mapping the human appropriation of net primary
production in Earth’s terrestrial ecosystems. PNAS, 104 (31), 12942—
12947. DOI: 10.1073/pnas.0704243104.

13. Van der Esch, S., ten Brink, B., Stehfest, E., Bakkenes, M., Sewell,
A., Bouwman, A., Meijer, J., Westhoek, H., and van den Berg, M.
(2017). Exploring future changes in land use and land condition and
the impacts on food, water, climate change and biodiversity: Scenarios
for the UNCCD Global Land Outlook. The Hague: PBL Netherlands
Environmental Assessment Agency. Retrieved from http://www.pbl.nl/
sites/default/files/cms/publicaties/pbl-2017 -exploring-future-changes-
in-land-use-and-land-condition-2076.pdf.
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Degradation of catchment and aquatic ecosystems,
combined with increasing water abstraction and pollution
by human activities, have contributed to deterioration in
water quality and supply, such that four fifths of the world’s
population now live in areas where there is a threat to water
security {4.2.4.3, 4.2.5.1, 5.8.1}.

14. Stoorvogel, J. J., Bakkenes, M., Temme, A. J., Batjes, N. H., and
Ten Brink, B. J. (2017). S-World: A Global Soil Map for Environmental
Modelling. Land Degradation and Development, 28 (1), 22-33. DOI:
10.1002/1dr.2656.

15. Watson, J. E. M., Shanahan, D. F., Di Marco, M., Allan, J., Laurance, W.
F., Sanderson, E. W., Mackey, B., and Venter, O. (2016). Catastrophic
Declines in Wilderness Areas Undermine Global Environment Targets.
Current Biology, 26 (21), 2929-2934. DOI: 10.1016/j.cub.2016.08.049.

16. Newbold, T., Hudson, L. N., Arnell, A. P, Contu, S., De Paima, A.,
Ferrier, S., Hill, S. L. L., Hoskins, A. J., Lysenko, I., Phillips, H. R. P.,
Burton, V. J., Chng, C. W. T., Emerson, S., Gao, D., P (2016). Has land
use pushed terrestrial biodiversity beyond the planetary boundary?

A global assessment. Science, 353(6296), 288-291. DOI: 10.1126/
science.aaf2201.
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Figure SPM '8 Cultural diversity and biodiversity are spatially associated.

This map shows patterns in cultural diversity, using language diversity as a proxy indicator, and patterns in biodiversity, using mammal
and bird species richness as a proxy indicator. Language diversity is measured as the geographic concentration of the points of origin
of each unique language.'” Biodiversity is represented by the total species richness of mammals and birds.™ Areas with darker colour
are more biodiverse, while the colour spectrum from green to magenta represents increasing language diversity. Many indigenous
peoples and local communities consider land degradation to cause pronounced loss of their cultural identity.

Species richness of
mammals and birds

High

Language diversity

Low
Low High  No data

o Transformation of natural ecosystems to
human use-dominated ecosystems can increase the
risk of novel diseases such as Ebola, monkeypox
and Marburg virus, some of which have become
global health threats, by bringing people into more
frequent contact with pathogens capable of
transferring from wild to human hosts (established
but incomplete) {5.4.1, 5.4.2, 5.4.3}. Modifications in
hydrological regimes affect the prevalence of pathogens and
vectors that spread disease {2.2.2.4, 4.2.7, 5.4.1}. Land
degradation generally increases the number of people directly
exposed to hazardous air, water and land pollution,
particularly in developing countries, with the worst-off
countries recording rates of pollution-related loss of life higher
than those in wealthy countries (established but incomplete)
{6.4.4; Figure 5.8}. Land degradation generally harms
psychological well-being by reducing benefits to mental
balance, attention, inspiration and healing (established but
incomplete) {5.4.6, 5.9.1}. Land degradation has particularly
negative impacts on the mental health and spiritual well-being
of indigenous peoples and local communities {1.3.1.2}.
Finally, land degradation, especially in coastal and riparian
areas, increases the risk of storm damage, flooding and
landslides, with high socioeconomic costs and human losses
{1.3.3, 5.5.1}. With around 10 per cent of the world’s
population living in coastal zones less than 10 metres above

17. Hammarstrom, H., Forkel, R., and Haspelmath, M. (2017). Glottolog
3.0. Max Planck Institute for the Science of Human History. Retrieved

from http://glottolog.org.

the mean sea level—currently more than 700 million people,
expected to increase to more than 1 billion by 2050—the
economic and human risks associated with loss of coastal
wetlands are substantial {5.5.1, 5.5.3}.

° Land degradation negatively affects the
cultural identity of some communities, particularly
indigenous peoples and local communities, and
erodes their traditional knowledge and management
systems (well established). An individual’s or society’s
relationship to land shapes identity, traditions and values, as
well as spiritual beliefs and moral frameworks {1.2, 1.3.1,
1.3.2,1.4.3,2.2.2.1,5.4.6,5.9.1, 5.9.2}. There is a strong
co-occurrence between linguistic diversity (a proxy for cultural
diversity) and biological diversity (Figure SPM.8). Though
difficult to quantify, many indigenous peoples and local
communities consider land degradation to cause pronounced
loss of their cultural identity and indigenous and local
knowledge (well established) {1.3.2, 1.4.3, 1.4.6, 1.4.8,
2.2.2.3, 5.9.2.3}, manifested, for instance, in the
abandonment of sacred places and rituals (established but
incomplete) {5.9.2.1}. Land degradation causes a loss of
sense of place and of spiritual connection to the land, in
indigenous peoples and local communities (established but
incomplete) {2.2.3.1}, as well as in urban residents living far
from the affected areas (well established) {5.9.1}.

18. Jenkins, C. N., Pimm, S. L., and Joppa, L. N. (2013). Global patterns
of terrestrial vertebrate diversity and conservation. PNAS, 1710(28),
E2602-E2610. DOI: 10.1073/pnas.1302251110.


http://glottolog.org

0 Alienation of indigenous peoples and local
communities from the land often leads to the irreversible
loss of accumulated knowledge on how to manage land. In
most cases, land management practices based on
indigenous and local knowledge have proven to be
sustainable over long time periods and offer alternative
models to the currently dominant human-nature relationship
{1.2.1,1.3.1,1.3.2.2,14.1.1, 1.4.3.1,1.4.8.2, 2.3.2;
5.3.3.1}. The model for human-nature relationships offered
by indigenous and local knowledge holders is based on
relational ethics rather than on technological progress or
economic growth {2.3.1.2}. In parallel, novel concepts, such
as “Ecological Solidarity”, “Mother Earth Rights”, “Living
Well” and “Systems of Life”, are being adopted by different
countries,™ concepts that acknowledge that humans and
ecosystems not only interact, but are also interdependent
{2.2.1.3; 2.2.2.1; 2.2.2.2.}. This cognitive framing of human
integration with nature is likely to create a collective sense of
duty at various spatial and political scales to protect and
restore land and to recognize the obligation to balance
current needs with those of future generations {1.3, 1.4.1.2,
1.4.6.3,1.4.7.3,2.2.4.3,2.3.2.2}.

o Land degradation-associated changes in
ecosystem services can exacerbate income
inequality since the negative impacts fall
disproportionately on people in vulnerable
situations, including women, indigenous peoples
and local communities, and lower-income groups
(well established). Although land degradation exists in
both developed and developing parts of the world, it tends to
have the strongest negative impacts on the well-being of
people in vulnerable situations and of those living in
economically poor areas {5.2.1, 5.2.2} (Figure SPM.9).
People living in more marginal environments are usually
poorer than the national average {5.2.1}. They are particularly
dependent on the ecosystem services for disaster risk
reduction that are lost through land degradation, and recover
more slowly following natural disasters {5.2.2.1, 5.5.2, 5.5.3}.
The effect of agricultural soil loss on poverty at the national
level can be enormous; negative impacts of land degradation
as large as 5 per cent of total GDP have been observed {5.2}.
In many countries, lower-income groups are on average more
dependent on the agricultural sector than the population as a
whole; in addition, the land they have access to is often of
lower productivity than average {2.2.2.3, 5.2.1}. In lower-
income countries, losses in the agricultural sector are 2.5
times more important to the income of individuals at the lower
end of the income distribution than are losses in other parts of
the economy {5.2}. In addition, people in vulnerable situations

19. Ecological solidarity first appeared in France’s Law on National Parks
and was adopted in France’s Law for the Restoration of Biodiversity,
Nature and Landscapes (Law No. 2016-1087 of 8 August 2016); the
legislation of the Plurinational State of Bolivia (Law No. 071, of Mother
Earth Rights, and Law No. 300, the Framework Law of Mother Earth
and Integral Development for Living Well); and the Constitution of
Ecuador {2.2.1.3}. For more examples, see 2.2.2.
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have fewer financial resources to invest in technologies, for
instance, in agriculture or sanitation, to mitigate the negative
impacts of degradation {1.3.2.2, 1.4.8.2, 5.2.2.2}. Land
degradation also reduces the availability of wild-harvested
goods that serve as buffers for vulnerable households in times
of hardship {3.3.4, 5.2.2.1}. The poor also rely more than
average on ecosystem-derived fuels, such as wood, charcoal
and dung, to meet their energy needs {5.7.2.1}. Land
degradation creates higher labour demands on fuelwood-
dependent households, generating an additional labour
burden that often falls disproportionately on women {5.2.3.2,
5.7.2.1}. The negative impact of land degradation on
ecosystem services frequently acts in concert with other
stressors, such as socioeconomic change, climate variability,
political instability and inefficient or ineffective institutions {3.4,
3.6.2.1, 5.6.1.1}. The combined result is decreased livelihood
security among the most vulnerable members of

society {2.2.2.3}.

o The economic benefits of sustainable land
management practices and/or restoration actions
to avoid, reduce and reverse land degradation have
been shown to exceed their costs in many places
(established but incomplete), but their overall
effectiveness is context-dependent (well
established). A variety of sustainable land management
practices, such as agroforestry, soil and water conservation
techniques and river-channel restoration, have been shown
to be effective in avoiding, reducing and reversing land
degradation in both rural and urban settings (well
established) {1.2.2,1.3,1.4,2.2.3.1,4.2.6.2, 6.3.1, 6.3.2}.
Such practices and restoration actions generally produce
positive results, but their effectiveness depends on the
degree to which they address the nature, extent and severity
of underlying drivers and processes of degradation, and the
biophysical, social, economic and political settings in which
they are implemented {1.2.1, 1.3.2.2, 1.3.3.1, 3.5, 5.2.3.3,
6.3, 6.4}. For example, land management practices based
on indigenous and local knowledge, and community-based
natural resource management systems, have been effective
in avoiding and reversing land degradation in many regions
{1.3.1.1,1.3.2.3,1.4.32,1.4.7.2,1.4.82,2.2.21,2.2.2.2,
5.3.3.1,6.3.1,6.3.2,6.4.1.2,6.4.2.2,6.4.2.4,6.4.3, 8.3.1}.
For instance, recent advances in valuing ecosystem
services, as well as the non-market benefits of ecological
restoration and subsequent incorporation of such values in
benefit-cost analyses of restoration projects, with socially-
appropriate discount rates, show that restoration
investments are economically beneficial. Across biomes, at
the global level the benefits of restoration are estimated to
exceed the costs by an average margin of 10 to 1 {6.4.2.3}
(established but incomplete). In several Asian and African
countries, the cost of inaction has been estimated to be 3.8
to 5 times higher than the estimated costs to avoid land
degradation {5.2.3.4}.
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Figure SPM ‘9 Land degradation affects countries of all income levels and at all levels of human

development.

Some of the most degraded areas in the world, such as Western Europe and parts of Australia, are also the high GDP countries.
However, the negative impacts of land degradation on human well-being are likely to be more pronounced in locations where
degradation overlaps with poverty, low institutional capacity and weak social safety nets. In this map, countries are coloured according
to their Human Development Index (HDI) score,?® while loss of soil organic carbon relative to estimated original condition (one indicator
of land degradation) is illustrated by the lightness or darkness of each pixel. HDI is a composite statistic that is commonly used to
indicate human development based on data on education, life expectancy and per capita income. Change in soil organic carbon is
modelled relative to estimated quantities prior to anthropogenic land use and land cover change. Source: Data on soil organic carbon

from Van der Esch et al. (2017)?' and Stoorvogel et al. (2017).%
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@ Desertification currently affects more than
2.7 billion people and can contribute to migration
(well established). Desertification is defined as land
degradation in arid, semi-arid and dry sub-humid areas
(collectively called drylands) because of human activities and
climatic variations. Inhabited drylands cover 24 per cent of
the Earth’s surface and are home to 38 per cent of the
world’s population, with especially pastoralists and
smallholder farmers tending to be disproportionately poor
and vulnerable to changes in the natural resource base
{5.6.1.3,5.6.2.2, 4.2.6.2}.

20. United Nations Development Programme (2015). Human Development
Data (1990-2015) Retrieved from http://hdr.undp.org/en/data

21.Van der Esch, S., ten Brink, B., Stehfest, E., Bakkenes, M., Sewell,
A., Bouwman, A., Meijer, J., Westhoek, H., and van den Berg, M.
(2017). Exploring future changes in land use and land condition and
the impacts on food, water, climate change and biodiversity: Scenarios
for the UNCCD Global Land Outlook. The Hague: PBL Netherlands
Environmental Assessment Agency. Retrieved from http:/www.pbl.nl/
sites/default/files/cms/publicaties/pbl-2017 -exploring-future-changes-
in-land-use-and-land-condition-2076.pdf
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For example, in sub-Saharan Africa, half of the total
population, but three quarters of the poor, live in drylands
{6.2.1}. Populations in drylands are projected to increase
by 43 per cent—from 2.7 billion in 2010 to 4.0 billion

in 2050 —amplifying the impact of people on dryland
landscapes {7.2.4.1}. Drylands are particularly susceptible
to land degradation when one or more of the following
features are present: low-productivity ecosystems; easily
degradable soils; highly variable temperature and rainfall;
and dense and rapidly growing populations of economically
marginalized populations (well established) {3.3.1.2, 7.2.1,
7.2.3,7.2.4,7.2.5,7.3.1}. These interrelated characteristics
contribute to high rates of poverty and limit the capacity of
populations to develop local mechanisms for coping with
increasingly severe episodic or chronic deficits of food,
water, energy and physical security (well established) {3.6,

22. Stoorvogel, J. J., Bakkenes, M., Temme, A. J., Batjes, N. H., and
ten Brink, B. J. (2017). S-World: A Global Soil Map for Environmental
Modelling. Land Degradation and Development, 28 (1), 22-33. DOI:
10.1002/1dr.2656.
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7.1, 7.2.8, 7.3.1}. For example, degradation in drylands is
one reason why grain yields in sub-Saharan Africa failed to
increase between 1960 and 2005, despite increases in all
other world regions. Land degradation acts in concert with
other socioeconomic stressors to result in increased local

or regional violent conflict and out-migration from severely
degraded areas (established but incomplete) {5.6.1.2,
5.6.1.3}. When the rainfall is less than a tenth of its expected
value, an increase of up to 45 per cent in communal conflict
has been observed {5.6.1.3}, while a 5 per cent decline in
gross domestic product has been associated with a 12 per
cent increase in violent conflict {5.6.1.2}. By 2050, 50 to
700 million people are projected to have migrated as a result
of the combination of climate change and land degradation.
Migrants can come into conflict with prior residents of the
areas into which they move, especially if the destinations
also have a fully used or degraded resource base {5.6.2}.

Q The capacity of rangelands to support
livestock will continue to diminish in the future,
due to both land degradation and loss of rangeland
area. The increased use of intensive livestock
production systems with high off-site impacts
increases the risk of degradation in other
ecosystems (established but incomplete). Global
demand for livestock products is projected to double
between 2000 and 2050, while competition for land
between livestock grazing and other land uses, such as
cropping, mining and human settlements, continues to
increase (well established) {3.3.1.1, 4.3.2}. In many of the
world’s rangelands, livestock stocking levels are at or above
the land’s capacity to sustain animal production in the long
term, leading to overgrazing and long-term declines in plant
and animal production {1.4.7, 3.3.1.1, 4.3.2.2}. In extreme
cases, changing land condition has led to a reduction of up
to 90 per cent in the ability of rangelands to support large
herbivores {4.2.6.2}. The impacts have been particularly
pronounced in drylands, where 69 per cent of global
livestock production occurs and livestock production is
often the only viable agricultural activity {3.3.1, 4.2.6.2,
4.3.2.2}. Reduction in the productivity of the livestock sector
negatively impacts the livelihoods of 1.3 billion people,
including 600 million poor smallholder farmers {5.2}.

@ A response to the growing demand for animal protein
but declining livestock production on rangelands has been
the increased use of intensive “landless” livestock
production systems. These systems have driven the
expansion of croplands dedicated to animal feed
production, which currently amount to 30 per cent of all
croplands. Increased demand for animal feed is met by
increased crop production per unit of land, displacement of
food crops and/or conversion of natural lands to croplands
{3.3.2.2}. Only 26 per cent of ruminants are currently raised
fully on rangeland systems, with the rest partly or fully raised
on agricultural crops or crop residue for at least part of their
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lifespan. An estimated 76-79 per cent of poultry and pork
are fully raised in intensive systems {3.3.2}. While intensive
livestock systems often reduce greenhouse gas emissions
per unit of protein produced, they can have multiple negative
indirect and off-site impacts on ecosystem services if not
properly managed {2.2.1.3}, including the transformation of
natural ecosystems into feed-producing croplands. The
waste streams from intensive production systems can result
in air pollution, water contamination, human health impacts
and eutrophication of freshwater ecosystems {4.3.2.2,
5.4.4,5.8.2.2}.

@ Avoiding, reducing and reversing land
degradation can contribute substantially to
adaptation to and mitigation of climate change, but
land-based climate adaptation and mitigation
strategies must be implemented with care if
unintended negative impacts on biodiversity and
ecosystem services are to be avoided (well
established). Between 2000 and 2009, land degradation
was responsible for annual global emissions of 3.6-4.4 billion
tonnes of CO, (established but incomplete) {4.2.3.2}. The main
processes include deforestation and forest degradation, the
drying and burning of peatlands, and the decline of carbon
content in many cultivated soils and rangelands as a result of
excessive disturbance and insufficient return of organic matter
to the soil {4.2.3, 4.3.4}. Climate change will be an increasingly
important driver of land degradation throughout the twenty-first
century {3.4, 4.2.8, 7.2.5}. Changes in temperature and rainfall
patterns will result in range shifts and in some cases extinction
of species, causing a modification in both the composition and
functioning of ecosystems, not necessarily constituting
degradation {3.4, 7.2.2}. In mountainous and high latitude
regions, permafrost melt and glacier retreat will result in mass
land movements such as landslides and surface subsidence,
and increased greenhouse gas emissions {3.4.1, 4.2.3.3,
4.2.6.4}. In forests, the likelihood of wildfires, pest and disease
outbreaks increases in scenarios where droughts and hot
spells are projected to be more frequent {3.4.5}.

@ Many sustainable land management practices
yield net climate benefits (well established). Actions
to avoid, reduce and reverse land degradation can provide
more than one third of the most cost-effective climate
mitigation needed to keep global warming under 2°C by 2030
(established but incomplete) {4.2.3, 4.2.8}. These approaches
and practices include, among others, agroecology,
conservation measures, agroforestry and some integrated
animal and crop production systems that promote soil
organic matter accumulation and nutrient cycling, restoration
of degraded forests, rangelands and wetlands, and measures
that enhance soil carbon storage in managed landscapes
such as reduced or no-till farming practices, cover crops,
green manures or intercropping {1.3, 4.2.3, 4.2.8.8, 4.3.4,
6.3.1.1,6.3.1.2, 6.3.1.3, 6.3.2.3}. However, some activities
aimed at climate mitigation, when not appropriately
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implemented, can have the unintended consequence of
increasing the risk of land degradation and biodiversity loss,
either directly or indirectly, through, for instance: increased
herbicides and pesticides use; afforestation by monoculture
plantation on previously non-forest habitats; expansion of
bioenergy crops into lands formerly under natural vegetation;

net displacement of croplands into natural vegetation as a
result of increasing competition for land between food and
bioenergy crops; and excessive fire protection in landscapes
with an evolutionary history of fire (well established) {1.4.3,
3.3.7.2,35,4.2.65,5.325,7.22,7.25.2,7.2.6}.

B. Unless urgent and concerted action is taken, land
degradation will continue to accelerate in the face
of continued population growth, unprecedented
consumption, an increasingly globalized economy

and climate change.

G Quantifying land degradation and its reversal
through restoration requires assessments of both
the geographic extent and severity of damage
against a reference state (well established). A range
of national and international policies, notably Aichi
Biodiversity Target 15 of the Strategic Plan for Biodiversity
2011-2020, call for the quantification of land degradation
and its reversal. Lack of consensus over baselines and what
types of change constitute degradation has resulted in
inconsistent estimates of the extent and severity of land
degradation {1.1, 2.2.1.1-2.2.1.3, 4.1.4, 4.1.6, 7.13}, and
thus to differing interpretations of the consequences of
degradation for human well-being and to differences in
interpreting and measuring progress towards Aichi Target
15. There are several options for agreeing on a reference
state {1.1,2.2.1.1, 4.1.4, Box 1.1, Box 2.1, Table 4.2}.
Reference states related to the natural state of the
ecosystem may be harder to define than those based on the
current state, but are comparable and fair across countries
at different stages of development. If, on the other hand, the
baseline is set to a recent ecosystem state, countries that
transformed their ecosystems centuries ago are able, in
practice, to assume much less ambitious restoration
measures than countries that began transformation in the
past few decades. Other approaches, such as land
degradation neutrality, which relates to target 15.3 of the
Sustainable Development Goals, are addressed from an
agreed point in time, and detailed guidelines have been
developed regarding how neutrality can be monitored and
assessed (Figure SPM.10) {2.2.1.1}.

@ High and rising per capita consumption is a
major factor underpinning increasing degradation
in many parts of the world (well established). The
current unsustainably high rate of transformation of land and
consumption of land-based resources has two underlying

drivers: the first is the massive increase in human population
over the past two centuries; and the second is the even
larger increase in per capita consumption rates of many
resources {4.3.2.2, 7.1.5}. The future global population, if
multiplied by a per capita consumption rate similar to that
currently enjoyed in the developed world, will greatly exceed
the global capacity to deliver food, energy and other
land-based resources {7.2.3, 7.3.1}. While the global
population growth rate is declining, especially in developed
countries, it remains high in large parts of the developing
world and in some developed countries due to migration
{7.1.5.1}. Measures to address population growth across
the world and associated changes in consumption patterns
can deliver significant and lasting environmental and social
benefits, including improved access to education, voluntary
family planning and gender equality (well established);
improved access to social welfare to support ageing
populations (established but incomplete); and rethinking the
role of subsidies that may be further stimulating population
growth in many more developed nations {2.2.4.2, 2.3.1.4}.
Measures to reduce per capita consumption of land-derived
goods, especially in places where it is above the global
average, include, among others, the encouragement of
recycling and reuse, the reduction of loss and waste and the
increase in public awareness of the land degradation
impacts of consumption patterns {2.3.2, 2.3.1.4,
3.3.2.2,5.3.1.1}.

0 Per capita consumption remains high in developed
economies, while in emerging and developing economies it
is growing rapidly {3.6.2, 3.6.3}. Many far-reaching changes
in how land is used and managed result from responses to
e