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Foreword

The Anthropocene era - the most recent period in
Earth’s history when human activity started to have a
significant impact on the planet’s climate and ecosystems
- is characterized by massive global changes, including
climate change, biodiversity loss, poverty, and food
insecurity. The challenge for society is to adapt to and
mitigate these changes while transforming our agri-food
systems, making them more efficient, inclusive, resilient
and sustainable, for better production, better nutrition,
a better environment, and a better life, leaving no one
behind. A transformative approach that is in line with
the 2030 Agenda for Sustainable Development, which
sets out to achieve socio-economic development, while
conserving the environment.

The thin crust of the Earth’s surface, the soil, supports
all terrestrial life and is involved in the regulation and
provision of many key ecosystem services that are
essential to the environment and to human health and
well-being. Soil is the foundation of the agri-food system
and the medium in which nearly all food-producing crops
grow - about 95 percent of the food we eat comes from
the soil. After the oceans, soil is the largest active carbon
store and one cubic metre of soil can store up to 600 litres
of water, allowing crops to grow even during dry periods.

Biodiversity -above and below ground - is vital to
ensuring healthy soils and the ecosystems upon which
we depend. Soil biodiversity contributes to the cycling of
nutrients and carbon, regulates the emergence of pests
and diseases, and serves as a source of pharmaceuticals
that contribute to boost our health. Soils also provide
building materials, fuel and fibre. They are the basis for
human infrastructure and preserve our cultural heritage.

However, global soils are under great pressure. The Status
of the World’s Soil Resources report presented in 2015
by the Food and Agriculture Organization of the United
Nations (FAO) and the Intergovernmental Technical
Panel on Soil (ITPS) identified ten major threats to the
world’s soils: Erosion, loss of soil organic carbon and
biodiversity, pollution, acidification and sodification,
salinization, nutrient imbalance, compaction, sealing and
waterlogging are major pressures on soil health and limit
their capacity to provide these key ecosystem services for
human well-being.

z7

QUDongyu

Director-General of the Food and Agriculture
Organization of the United Nations (FAO)

Soil pollution, a chemical degradation process that
consumes fertile soils, may be invisible to human eyes, but
itcompromises the food we eat, the waterwe drink and the
air we breathe. Most contaminants originate from human
activities and are released into the environment because
of unsuitable production, consumption and disposal
practices, such as unsustainable farming practices,
environmentally unfriendly industrial processes and
mining, as well as poor waste management. Pollution
knows no borders; contaminants move through soil, air
and water and enter into agri-food systems, affecting the
environment and human health.

Soil pollution has been internationally recognized as
a major threat to soil health and its capacity to provide
ecosystems services. The United Nations Environment
Assembly, at its third session in December 2017,
addressed the issue and made a global call for action
through Resolution 3/6 Managing Soi Pollution
to Achieve Sustainable Development. The Assembly
also requested UNEP to collaborate with relevant
Organizations and entities, including the Food and
Agriculture  Organization of the United Nations
(FAO), the World Health Organization (WHO), the
United Nations Convention to Combat Desertification
(UNCCD) to prepare a report on the extent and future
trends of soil pollution.

Furthermore, in May 2018, FAO’s Global Soil
Partnership together with UNEP, WHO and the
Secretariat of the Rotterdam Convention, organized
the Global Symposium on Soil Pollution, where “Be the
solution to soil pollution” was agreed as a common way
forward.

The Global Status of Soil Pollution Report we present
today is the result of an inclusive process by scientists
from all regions of the world, bringing together the
science behind soil pollution. The Report, a joint effort
coordinated by FAO’s Global Soil Partnership and
supported by UNEP, contributes to raising awareness to
the threats posed by soil pollution and to the interlinkage
with other global environmental pressures.

It is tme to reconnect with our soils, as it is where our
food begins. Soil pollution should no longer be a hidden
reality. Letus all be part of t4e solution to soil pollution.

chylinfly

Inger Anderser

Executive Director of the United Nations
Environment Programme (UNEP)


https://wedocs.unep.org/bitstream/handle/20.500.11822/30788/UNEA3_6EN.pdf?sequence=1&isAllowed=y
https://wedocs.unep.org/bitstream/handle/20.500.11822/30788/UNEA3_6EN.pdf?sequence=1&isAllowed=y




Preface

Soil pollution is invisible to the human eye, but it
compromises the quality of the food we eat, the water
we drink and the air we breathe and puts human and
environmental health atrisk. Most contaminants originate
from human activities such as industrial processes and
mining, poor waste management, unsustainable farming
practices, accidents ranging from small chemical spills
to accidents at nuclear power plants, and the many
effects of armed conflicts. Pollution knows no borders:
contaminants are spread throughout terrestrial and
aquatic ccosystems and many are distributed globally by
atmospheric transport. In addition, they are redistributed
through the global economy by way of food and production
chains.

Soil pollution has been internationally recognized as a
major threat to soil health, and it affects the soil’s ability
to provide ecosystems services, including the production
of safe and sufficient food, compromising global food
security. Soil pollution hinders the achievement of many
of the United Nations Sustainable Development Goals
(SDGs), including those related to poverty elimination
(SDG 1), zero hunger (SDG 2) and good health and well-
being (SDG 3). Soil pollution hits the most vulnerable
hardest, especially children and women (SDG 5).
The supply of safe drinking water is threatened by the
leaching of contaminants into groundwater and runoff
(SDG 6). CO, and N,O emissions from unsustainably
managed soils accelerate climate change (SDG 13). Soil
pollution contributes to land degradation and loss of
terrestrial (SDG 15) and aquatic (SDG 14) biodiversity,
and decreased security and resilience of cities (SDG 11),
among others (Table 1).

In response to this global and multidimensional threat,
the United Nations Environment Assembly (UNEA)'
at its third session, held in Nairobi, Kenya, from 4 to
6 December 2017, met under the theme “Towards a
pollution-free planet” (UNEP, 2017). Asaresult, UNEA
Resolution 3/6, requested “the Executive Director to
present a report on the extent and future trends of soil
pollution [...] in collaboration with the World Health
Organization (WHO), the Food and Agriculture
Organization of the United Nations (FAO), the Global
Soil Partnership (GSP) and its Intergovernmental
Technical Panel on Soils (ITPS), and other relevant UN
organizations by the fifth session of the United Nations
Environment Assembly”. This report is the response to
that request.

The Status of the World’s Soil Resources report prepared
by FAO’s Intergovernmental Technical Panel on Soils
identified 10 global soil threats that put the provision
of key soil ecosystem services at risk (FAO and ITPS,
2015). Soil pollution was identified as one of the most
worrying threats to soil health and functioning. In
2018, FAO’s Global Soil Partnership organized the
Global Symposium on Soil Pollution (GSOP18). The
symposium, co-organized by the GSP and the ITPS,
UNEP, the Secretariat of the Basel, Rotterdam and
Stockholm Conventions, and WHO, was the first attempt
to build an international network of experts, academia,
industry, and remediation businesses, to gather existing
information and identify gaps and options for priority
actions (FAO, 2018b).

Following the successful organisation of the GSOP18,
multiple events were organised throughout the year
to raise awareness of soil pollution targeting different
stakeholders, from academics and technical experts to
policy makers, and concluded with the celebration of
World Soil Day on December 5" 2018 under the motto

“Be the solution to soi pollution” .

Based on the outcome document of the GSOP18 “Be the
solution to soil pollution” (FAO, 2018a) and an intensive
consultation and literature assessment, this report has
been developed by the GSP in close consultation with
UNEP, WHO andawide range of experts and stakeholders
to meet the UNEA-3 request. The report addresses the
extentand trends of soil pollution, considering both point
source and diffuse soil pollution, and describes the risks
and impacts of soil pollution on health, the environment
and food security — including land degradation and the
burden of disease resulting from exposure to polluted
soil. The process to develop the report involved in-depth
regional assessments of soil pollution, and the regional
chapters provide an overview of soil pollution issues
at the global scale that is long overdue (Figure 1). The
Editorial Board comprised over 30 international experts
representing the ITPS, the Regional Soil Partnerships,
relevant international fora and expert groups, and the
private sector.

The Summary for Policy makers presents the main
findings of the report, together with options for action
to facilitate global policy considerations in the UNEA
process. The main report is a comprehensive publication
which is available on the FAO website.

1 The UNEA is the world's highest-level decision-making body on the environment. Created in June 2012 at the United Nations Conference on Sustainable
Development (Rio+20), the Assembly convenes all 193 UN Member States to tackle our most critical global environmental challenges. Through its resolutions and calls
to action, it provides the global leadership and inter-governmental action so critical to the health of our planet.
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Table 1. Relationships
between the Sustainable
Development Goals and soil
pollution

1 . 1 By 2030, eradicate
extreme poverty for all
people everywhere,
currently measured as
people living on less than
$1.25 a day

I8[JELS

About 79 per cent of
people living in extreme
poverty live in rural areas
and depend heavily on
natural resources for their
livelihoods, mostly
through agriculture. Soil
pollution reduces crop
yields and quality,
leading to reduced
incomes for rural
populations and
exacerbating the burden
of contaminants.

2 . 4 By 2030, ensure

sustainable food production
systems and implement
resilient agricultural practices
that increase productivity and
production, that help
maintain ecosystems, that
strengthen capacity for
adaptation to climate change,
extreme weather, drought,
flooding and other disasters
and that progressively
improve land and soil quality

Soil pollution affects soil
security by reducing crop
yields, hampering the
quantity and the quality
of the food produced.
Soil pollution also
degrades soil structure
and organic carbon
content, thereby
reducing the resilience of
terrestrial landscapes to
flooding and drought,
and ability to contribute
to climate change
adaptation and
mitigation.

Links'DEt\

3 .4 By 2030, reduce by one
third premature mortality from
non-communicable diseases
through prevention and
treatment and promote mental
health and well-being

3 . 9 By 2030, substantially
reduce the number of deaths
and illnesses from hazardous
chemicals and air, water and soil
pollution and contamination

[alo\/e

Soil pollution is closely
linked to a great variety
of diseases. WHO
estimates that about
sixteen percent of total
global mortality is
attributed to
environmental
pollution-related
diseases (including
water, airand soil
pollution). However, the
burden of disease
attributed solely to soil
pollution and soil-borne
diseases remains largely
unknown and may be
greatly underestimated.

een >

GOOD HEALTH
AND WELL-BEING

4



5 . 5 Ensure women's full
and effective participation
and equal opportunities for
leadership at all levels of
decision-making in political,
economic and public life

JPItie)is o))l p)e)l

Around 45 per cent of the
world's women work in
vulnerable jobs (World
Bank, 2020), many in
marginal agricultural
areas, or as scavengers,
and they tend to have less
access to education and
therefore have fewer
resources and solutions to
reduce their exposure to
soil pollution.

GENDER
EQUALITY

6 . 3 By 2030, improve
water quality by reducing
pollution, eliminating dumping
and minimizing release of
hazardous chemicals and
materials, halving the
proportion of untreated
wastewater and substantially
increasing recycling and safe
reuse globally

Improvement and
protection of water
quality can only be
achieved if all forms of
pollution, including soil
pollution, are addressed.
On the one hand, water
pollution leads to soil
pollution through
practices such as irrigation
with polluted water or the
discharge of wastewater.
On the other hand, soil
pollution leads to water
pollution through
contaminant leaching,
surface runoff and soil
erosion.

Open defecation is
responsible for a higher
burden of soil pollution
and transmission of
soil-borne diseases.

7 . 2 By 2030, increase
substantially the share of
renewable energy in the
global energy mix

Around 65 percent of the
world's energy production
comes from the
combustion of fossil fuels
(coal, natural gas and oil),
which are a major source
of environmental
contaminants.

8.4 Improve progressively,
through 2030, global resource
efficiency in consumption and
production and endeavour to
decouple economic growth
from environmental
degradation, in accordance
with the 10-year framework of
programmes on sustainable
consumption and production,
with developed countries
taking the lead

\Lprje)p)

Poorly managed
stockpiles and diffusion
of chemicals into the
environment resulting
from industrial activities
are major sources of soil
pollution, both on the
industrial site, and also
more widely through the
transport of particles via
3irand water.
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DECENT WORK AND
ECONOMIC GROWTH
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10-1 By 2030,

progressively achieve
and sustain income
growth of the bottom 40
per cent of the
population at a rate
higher than the national
average

1 1 . 2 By 2030, provide

access to safe, affordable,
accessible and sustainable
transport systems for all,
improving road safety,
notably by expanding public
transport, with special
attention to the needs of
those in vulnerable
situations, women, children,
persons with disabilities
and older persons

1 1 . 6 By 2030, reduce

the adverse per capita
environmental impact of
cities, including by paying
special attention to air
quality and municipal and
other waste management

AN

Transport and poor waste
management are two of
the main causes of soil
pollutionin urban areas.
By promoting sustainable
systems for all and
reducing the
environmental impact of
cities, soil pollution in
cities can be reduced and
3 healthier environment
created.

Urban green spaces
present great
opportunities for
personal and social
development, and
human health and
well-being, but if
polluted they will be a
further route for
contaminants to enter the
body.

i

1 2 . 2 By 2030, achieve

the sustainable management
and efficient use of natural
resources

1 2 -4 By 2020, achieve

the environmentally sound
management of chemicals
and all wastes throughout
their life cycle, in accordance
with agreed international
frameworks, and significantly
reduce their release to air,
water and soil in order to
minimize their adverse

impacts on human health and

the environment

12.5 By 2030,

substantially reduce waste
generation through
prevention, reduction,
recycling ang reuse

RESPONSIE
ONSUMPTION
AND PRODUCTIC

1 3 = 1 Strengthen resilience

and adaptive capacity to
climate-related hazards and
natural disasters in all countries

181G
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1 4. 1 By 2025, prevent

and significantly reduce
marine pollution of all kinds,
in particular from land-based
activities, including marine
debris and nutrient pollution

"

S
SOIURG

About 80 percent of
marine pollution comes
from land-based activities.
Erosion of polluted soils
contributes plastics,
nutrients and organic
chemicals which are
contaminants of concern
in marine ecosystems.

1 5 . 3 By 2020, promote

the implementation of
sustainable management of all
types of forests, halt
deforestation, restore
degraded forests and
substantially increase
afforestation and reforestation
globally

SYElevani

1 6 . 3 Promote the rule

of law at the national and
international levels and

ensure equal access to justice
forall

1 6 . 7 Ensure responsive,

inclusive, participatory and
representative decision
-making at all levels

o)liLprjo)nl

Minority ethnic groups
and the poorest and most
vulnerable are most
affected by soil pollution.
These groups have less
access to justice and often
suffer discrimination and
multiple forms of racism.
Environmental
inequalities exist in both
developing and
developed countries and
are fostered by a lack of
information and data on
the state of the

environment, which limits

the capacity of affected
populations to react, act
and decide.

1 7 . 7 Promote the

development, transfer,
dissemination and diffusion of
environmentally sound
technologies to developing
countries on favourable terms,
including on concessional and
preferential terms, as mutually
agreed

1 7 .9 Enhance

international support for
implementing effective and
targeted capacity-building in
developing countries to support
national plans to implement all
the sustainable development
goals, including through
North-South, South-South and
triangular cooperation

Developed countries are
more advanced in the
development of
technologies to detect
emerging contaminants,
innovative
environmentally friendly
industrial production and
soil pollution
remediation
technologies, and
therefore need to actively
collaborate in the transfer
of knowledge.
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Figure 1. Timeline and main milestones of the development of the Global Assessment of Soil Pollution report
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Executive summary

1 u Global environmental degradation due to
pressures from the growing demands of agri-food
and industrial systems, responding to a rising world
population, is one of the major global challenges
facing humanity.

7 = The main sources of contaminants contributing
to soil pollution (in order of importance) are
industrial activities, mining, waste treatment,
agriculture, fossil fuels extraction and processing, and
transport emissions. There is, however, no concrete
and comparable data on the actual emissions of each
sector.

2 = Thousands of different synthetic chemical
compounds and naturally existing elements with
potential toxicity have been released into the
environment by human activities since ancient times.
These contaminants can have residence times in the
environment in the order of hundreds to thousands of
years and are distributed throughout the planet.

8 u With the exception of agrochemical inputs,
most contaminant releases to soil are not easily
quantified and, as a result, remain highly uncertain.
Industrial contaminants are released into the
environment throughout their life cycle, from
manufacturing to the production of the contaminant-
containing materials, their transport, use and
disposal.

3 m Pollution is a global problem that knows no
borders. Contaminants are found in every continent
even in their most remote areas, and are readily
transported from one country to another.

4 = Soil is one of the main recipient of
contaminants. Soil pollution is one of the main threats
to soil health but its impacts go far beyond the soil
dimension and soil contaminants can have irreparable
consequences on human and ecosystem health.

9 u Since the beginning of the XXI century, the
global annual production of industrial chemicals has
doubled to approximately 2.3 billion tonnes and is
projected to increase by 85 percent by 2030. Soil

and environmental pollution is therefore expected

to increase unless there is a rapid shift in production
and consumption patterns and a political commitment
towards a real sustainable management where nature
is fully respected.

5 u Polluted soil can act as a source of contaminants
for all environmental compartments, including

water, air, food, and organisms, including humans.
Ecosystem and human health are interconnected,

as the Planetary Health and One Health initiatives
emphasize, yet neither can be effectively addressed
without tackling soil pollution.

1 0 m Despite decades of research, inventorying
and monitoring of point-source polluted soils in

a number of countries, there are still significant
knowledge gaps and uncertainty about the number
and extent of areas affected, which is compounded by
the emergence of new contaminants. The knowledge
gap on soils affected by diffuse pollution and its
impact on other environmental compartments is even
greater.

6 = Soil pollution can result in the loss of ecosystem
services, and cause severe economic losses and social
inequities, all of which jeopardise the achievement of
the 2030 Agenda on Sustainable Development.

Xvin

1 1 u The proliferation of organic contaminants
and emerging contaminants such as pharmaceuticals,
antimicrobials that result in resistant bacteria,
industrial chemicals, and plastic residues is a growing
societal concern. In the current global pandemic
situation caused by COVID-19, the pressure on the
environment has increased with an intensified release
of waste.




1 2 m Given the large amount of contaminants,
the variety of their physical-chemical characteristics
and their multiple interactions with the soil (which
determine the fate of contaminants) estimating

the load of contaminants is complex. Scientific
knowledge on the fate of emerging contaminants

is yet lacking. This makes establishing distribution
models at a global level very difficult in the absence of
regular systematic analysis in soil laboratories (which
are more focused on the agronomic part of soils) and
monitoring systems in many countries of the world.

1 7 = Remediation of soil pollution is a
technically complex and costly undertaking, ranging
from tens of thousands to hundreds of millions of
USD per year. The cost of remediation varies from
site to site depending on the characteristics of the
site, the type of contaminants and their concentration,
the environmental compartments affected (e.g.
topsoil, groundwater, surface water), the protective
measures to be taken to protect the population during
the remediation work, and the post-remediation land
use, as well as the technology chosen.

1 3 = [dentification and assessment of risk at
potentially polluted sites is the essential first step in
the management of soil pollution. If contamination
ata given site is at levels that can cause harm to
organisms, information about that site should be
collected at the appropriate governmental level and
made available to the public, and remediation or risk
minimization actions taken accordingly, especially
if the site is used for food production or as a water
reservoir for human consumption.

1 4 m The identification of the site also allows
the tracing of ownership of the site to occur, which
is fundamental to the “polluter pays” principle.
Although many countries have effective processes
in place to identify and assess polluted sites, this
fundamental step of identifying the liable part
(polluter) is still lacking in many states.

1 8 u The production, use, transport, and
disposal of the most harmful soil contaminants are
regulated by global conventions (the Stockholm,
Basel, Rotterdam and Minamata Conventions).

In some regions, these global agreements are
extended by regional agreements such as the Bamako
Convention on the Ban of the Import into Africa
and the Control of Transboundary Movement and
Management of Hazardous Wastes within Africa.
Countries that are not parties to these conventions
should be strongly encouraged to bring them into
force.

1 5 » Management and remediation of polluted
sites is required to protect human health and that of
the environment. The regional chapters in the main
report show that in every region there are examples
of successful approaches to managing polluted sites;
sharing of expertise at the regional level would greatly
facilitate progress in addressing soil pollution.

1 9 u In the current scenario of a worsening
global trend in soil pollution, greater political,
business, and social commitment is needed to

seck alternative solutions to the use of highly toxic
contaminants and increased investment in research,
prevention and remediation.

2 0 = Enhanced cooperation and partnership
are essential to ensure the availability of knowledge,
the sharing of successful experiences, and universal
access to clean and sustainable technologies, leaving
no one behind.

1 6 m Clear channels of communication
are required between academia, policy makers,
and society to ensure that timely, science-based
information on the potential threats posed by

contaminants is available to policy makers and other
stakeholders.
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Soil contaminants: properties, sources and health
effects

Chemicals that act as environmental contaminants in soil and which potentially cause risks on human health and the
environment, are either inorganic or organic compounds. Figure 2 int