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Abstract

The Intergovernmental Technical Panel on Soils has completed the first State of the
World’s Soil Resources report. Globally soil erosion was identified as the gravest threat,
leading to deteriorating water quality in developed regions and to lowering of crop yields
in many developing regions. We need to increase nitrogen and phosphorus fertilizer
use in infertile tropical and semi-tropical soils — the regions where the most food in-
secure among us are found — while reducing global use of these products overall.
Stores of soil organic carbon are critical in the global carbon balance, and national
governments must set specific targets to stabilize or ideally increase soil organic car-
bon stores. Finally the quality of soil information available for policy formulation must
be improved — the regional assessments in the SWSR report frequently base their
evaluations on studies from the 1990s based on observations made in the 1980s or
earlier.

1 Introduction

Soils are fundamental to life on Earth. They are central to sustainable development
and the future we want. Soils have critical relevance to global issues such as food and
water security and climate regulation (Koch et al., 2013; Lal, 2014; McBratney et al.,
2014) and they are increasingly recognized as major contributors to a wide range of
ecosystem services (Dominati et al., 2010). However, until now, no global statement
on the world’s soils resources has been released. Soil resources have been seen as
a second-tier priority and until 2013 no international governance body existed that ad-
vocated for and coordinated initiatives to ensure that knowledge and recognition of
soils are appropriately represented in global-change dialogues and decision-making
processes.

The societal responses required to achieve sustainable soil management are com-
plex and many-faceted (Arnold et al., 1990). The implementation of soil management
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decisions is typically made locally and occurs within widely differing socio-economic
contexts. The development of specific measures appropriate for adoption by local
decision-makers requires multi-level, interdisciplinary initiatives by many stakeholders
— partnerships are therefore essential. In recognition of this, the Global Soil Partner-
ship (GSP) (www.fao.org/globalsoilpartnership) was established by members of the
Food and Agriculture Organization of the United Nations (FAO). Its Intergovernmental
Technical Panel on Soils (ITPS) was established at the first Plenary Assembly of the
GSP in June 2013. After two years of work, the ITPS is publishing the first ever com-
prehensive State of the World’s Soil Resources report (SWSR) (ITPS, 2015). In this
paper we summarize the main outputs of this report and stress what should be the
main priorities at the World’s level.

2 State of the world’s soil resources — the why and how

The ITPS is composed of 27 soil experts nominated by the FAO members and repre-
senting all the regions of the world. The main function of the ITPS is to provide scientific
and technical advice and guidance on global soil issues to the GSP primarily and to
specific requests submitted by global or regional institutions. One of its main tasks for
2013-2015 has been production of the SWSR. The goal of the SWSR is to make clear
the essential connections between human well-being and the soil. The report provides
a benchmark against which the world’s collective progress to conserve this essential
resource can be measured.

About 200 soil scientists from 60 countries contributed directly to the report. Their
assessment has synthesized the scientific knowledge embodied in more than 2000
peer-reviewed scientific publications. The report provides a global perspective on the
current state of the soil, its role in providing ecosystem services, and the threats to its
continued contribution to these services. The specific threats to soil function considered
in the report are erosion, compaction, acidification, contamination, sealing, salinization,
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waterlogging, nutrient imbalance (i.e. both nutrient deficiency and nutrient excess), and
losses of soil organic carbon and of biodiversity.

3 What are the global drivers of soil change?

The primary global drivers of soil change are population growth and economic growth.
While economic growth may eventually be decoupled from increases in consumption of
resources and generation of waste, it will continue to be a strong driver of soil change
for the next few decades at least. The 20th century has witnessed extraordinary popu-
lation and economic growth and an associated revolution in agriculture. The world pop-
ulation of 7.2 billion in mid-2013 is projected to increase by almost one billion people
within the next twelve years. It is expected to reach 9.6 billion in 2050 and 10.9 billion in
2100. Most of this growth will occur in low-income countries. Many of these countries
(e.g. in West Africa) have infertile soils and low levels of agricultural productivity (8).
Factors such as education, cultural values, civil strife, the effectiveness of markets and
the wealth or poverty of the land users are also important drivers for global soil change.

Climate change is the third primary driver of soil change through its current and an-
ticipated effects on land use and management. The impact of climate change on soil
functioning is the largest source of uncertainty in any projections of the trends in key
ecosystem services provided by the soil. Climate change will have significant impacts
on soil resources. For instance, the change in water availability due to changes of quan-
tity and pattern of precipitation and higher temperatures entailing a higher evaporative
demand will influence the rate of actual evaporation, groundwater recharge, and the
generation of runoff according to local conditions. Warming-induced changes in soll
temperature and moisture regimes may increase the soil organic carbon (SOC) de-
composition rate and the intensification of the risks of erosion and desertification can
accelerate climate change.
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4 What are the main threats to soil functions?

While there is cause for optimism in some regions, the overwhelming conclusion from
the report is that the majority of the world’s soil resources are in only fair, poor or very
poor condition. The most significant threats to soil function at the global scale are soll
erosion, loss of soil organic carbon, and nutrient imbalance.

The current outlook is for the situation to worsen unless concerted actions are taken
by individuals, the private sector, governments and international organizations.

The global assessment should not mask large regional differences in soil threats.
For instance, soil erosion is seen as a major priority in sub-Saharan African countries
while soil sealing is considered as the major soil threat in western Europe.

5 The way forward

The assessment contained in the first report on the status of the world’s soil resources
is long overdue. The singular focus on soil has a simple but yet profound basis. Man-
aged well, soil circulates chemical elements, water and energy for great human benefit.
If soil is managed poorly, it is impossible to be optimistic about the future (Richter and
Markewitz, 2001; Admunson et al., 2015). The current trajectories in soil condition have
potentially catastrophic consequences that will affect millions of people in some of the
most vulnerable regions over coming decades. More importantly, the global community
is presently ill-prepared and ill-equipped to mount a proportionate response. Countries
can change current trajectories. The starting point is implementation of the actions
outlined in the World Soil Charter (Food and Agriculture Organization, 2015) that has
been endorsed by the FAO countries in direct connection with the plans of action of the
Global Soil Partnership.
Overall we believe the following four actions are the greatest priorities:

1. Sustainable soil management can increase the supply of healthy food for the most
food insecure among us. Specifically we should minimize further degradation of
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soils and restore the productivity of soils that are already degraded in those re-
gions where people are most vulnerable.

. The global stores of soil organic matter (i.e. soil organic carbon (SOC) and soil

organisms) should be stabilized or increased. Each nation should identify locally
appropriate SOC-improving management practices and facilitate their implemen-
tation. They should also work towards a national-level goal of achieving a stable
or positive net SOC balance.

. Compelling evidence exists that humanity is close to the global limits for total fix-

ation of nitrogen and regional limits for phosphorus use. Therefore we should act
to stabilize or reduce global N and P fertilizer use while simultaneously increasing
fertilizer use in regions of nutrient deficiency. Increasing the efficiency of N and P
use by plants is a key requirement to achieve this goal.

. The regional assessments in the SWSR report frequently base their evaluations

on studies from the 1990s based on observations made in the 1980s or earlier.
We must improve our knowledge about the current state and trend of the soil
condition. An initial emphasis should be on improving observation systems to
monitor our progress in achieving the three priorities outlined above.

The International Year of Soils in 2015 will be remembered in the coming decades as
the year when the soil challenge confronting the world was clearly articulated. History
will record whether this generation of decision makers responded with sufficient zeal to
ensure that soil did indeed remain as humanity’s silent ally.

Acknowledgements. The State of the World’s Soil Resources Report was possible thanks to
the support of the Food and Agriculture Organization of the UN, the Global Soil partnership
Secretariat and the financial contribution of the European Commission.
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