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North America

North America has a vast area devoted to food, fibre, and fodder production 
– approximately 180 million ha of cropland and a further 200 million ha of 
rangeland. The great forested and tundra areas of North America play a vital 
role in climate and water regulation and are potentially vulnerable to human-
induced climate change but the direct effects of human activity on soil functions 
are less evident in these areas.
 
Overall there has been significant progress made in reducing threats to soil 
function in North America but major areas of concern remain. Table 6 presents a 
summary of soil threats (listed in order of importance), soil condition, trends and 
uncertainties for North America.

Both wind and water erosion have decreased significantly in North America. 
The largest driver for this decrease is the adoption of reduced tillage in many 
cropping systems coupled with a major decrease in summer fallow in the Great 
Plains of Canada. Erosion rates are still, however, above what are believed to 
be tolerable levels in the Temperate Prairies ecoregion of the United States and 
throughout the Mixed Wood Plains ecoregion of Canada and the United States. 
The delivery of high levels of particulate nitrogen (N) and phosphorus (P) to 
waterways in these ecoregions is a major contributor to nutrient-related water 
quality problems in the rivers and lakes of central and eastern North America 
and the surrounding oceans.
 
Excess application of nutrients occurs in several regions of North America. The 
oversupply of nutrients causes substantial issues in water quality and is the 
major source of N2O emissions to the atmosphere in North America. Although 
a wide variety of best management practices for optimum nutrient application 
and erosion control have been developed and promoted, the problems of erosion 
and nutrient imbalance persist.
 
At the regional scale, salinization is a growing concern in areas such as the West-
central Semi-arid Prairies in North Dakota. As with water erosion, changes in 
salinization are coupled to climate-induced changes in the hydrological system 
and the human response to these changes.
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The threats to soil functions posed by contamination and acidification have 
decreased in the past few decades due to both transnational legislation such as 
the Air Quality Agreement of 1991 between Canada and the United States and 
strengthened regulations at all levels of government. Nonetheless, significant 
legacy issues persist as well as point-specific concerns in areas with major 
resource extraction activity.

Both sealing and waterlogging have been relatively little studied in North America 
and are not generally perceived as major threats. In the case of sealing this lack of 
concern is misplaced – the loss of high quality farmland in both Canada and the 
United States is significant and should be better quantified. In both countries 
the loss of wetlands is probably a greater issue than waterlogging, and should be 
considered more fully in future reports. Compaction continues to pose a threat 
to agricultural and forest soils but is not a major area of research or assessment 
and hence it is difficult to evaluate its regional significance.
 
Changes in carbon stocks in North America have been extensively modelled as 
part of national reporting programs on greenhouse gas emissions, but only in 
a few landscapes are the models adequately supported by field observations. 
There are distinct regional differences in SOC change within North America – 
for example, in Canada SOC has increased in the Temperate Prairie ecoregion 
but continuing losses occur in the Mixed Wood Plains in Ontario and Quebec. 
The greatest uncertainty surrounding SOC change lies in the response of SOC in 
permafrost and peatland soils in northern Canada and Alaska to climate change 
and improved monitoring of this response is essential. Beyond the change in C 
stocks themselves, the proportion of C released as CH4 from these environments 
is also a significant concern.

The greatest uncertainty overall in our knowledge about the threats to soil 
functions lies in our limited understanding of the changes in soil biodiversity in 
the past and present and the implications of these changes for sustainable soil 
management. Programs such as the recently established Global Soil Biodiversity
Initiative are essential if progress is to be made in this area.
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Table 6 | Summary of soil 
threats (listed in order of 
importance), condition, trends 
and uncertainties for
North America

Threat to soil 
function Summary

Condition and Trend Confidence

Very poor Poor Fair Good Very good In condition In trend

Soil erosion 

Reduced tillage and improved residue management have lowered erosion rates 
in regions such as the Great Plains in Canada but water erosion rates continue 
to be too high in the northern Mid-West of the U.S. and agricultural areas of 
central and Atlantic Canada.

Nutrient imbalance

Excess application of fertilizers in many regions causes significant degradation 
of surface water quality and increased emissions of nitrous oxide to the 
atmosphere. Contamination of surface water is strongly linked to high erosion 
rates, and occurs in the same regions (northern mid- west U.S., Mississippi 
River Basin, and agricultural regions of central Canada).

Organic
carbon change

The majority of cropland in the U.S. and Canada has shown improvements 
in SOC stores due to the wide-spread adoption of conservation agriculture 
(i.e., reduced tillage and improved reside management). There is a lack of field 
validation sites to support the national-level modelling results. Loss of SOC 
from northern and Arctic soils due to climate change is a major concern.

Loss of soil 
biodiversity

The extent of loss of soil biodiversity due to human impact is largely unknown 
in North America. The effects of increasing agricultural chemical use, especially 
pesticides, use on biodiversity is a major public concern.
Known level of carbon loss suggests similar loss in biodiversity.

Compaction
Compaction continues to be a low-level issue, especially in regions with 
texture-contrast (Luvisol, Alfisol, Ultsol) soils. The regional-scale impact of 
compaction on plant growth is largely unknown.

Sealing
and land take

Substantial expansion of housing and infrastructure in areas of high quality 
farmland continues in both countries but is (incorrectly) not perceived as a 
concern. Neither country has reliable data on sealing and land take.

Salinization
and sodification

Salinization is believed to be increasing in parts of the northern Great Plains in 
the U.S.A. but the risk of salinization is decreasing in western Canada.

Contamination

Although many legacy contamination sites exist, improved regulatory systems 
in both countries has limited the creation of new areas of contamination.
Large-scale land disturbance due to resource extraction activities continues to 
be a significant issue.

Soil acidification 

Trans-national environmental legislation has significantly reduced soil 
acidification in forested areas of eastern and central North America.
Localized areas of acidification in agricultural land managed through lime 
application.

Waterlogging

Waterlogging is not believed to be a significant threat in North America. 
Localized flooding has occurred due to a wider amplitude of precipitation 
events in the past decade. Loss of wetlands is a more significant threat
in North America.
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Threat to soil 
function Summary

Condition and Trend Confidence

Very poor Poor Fair Good Very good In condition In trend

Soil erosion 

Reduced tillage and improved residue management have lowered erosion rates 
in regions such as the Great Plains in Canada but water erosion rates continue 
to be too high in the northern Mid-West of the U.S. and agricultural areas of 
central and Atlantic Canada.

Nutrient imbalance

Excess application of fertilizers in many regions causes significant degradation 
of surface water quality and increased emissions of nitrous oxide to the 
atmosphere. Contamination of surface water is strongly linked to high erosion 
rates, and occurs in the same regions (northern mid- west U.S., Mississippi 
River Basin, and agricultural regions of central Canada).

Organic
carbon change

The majority of cropland in the U.S. and Canada has shown improvements 
in SOC stores due to the wide-spread adoption of conservation agriculture 
(i.e., reduced tillage and improved reside management). There is a lack of field 
validation sites to support the national-level modelling results. Loss of SOC 
from northern and Arctic soils due to climate change is a major concern.

Loss of soil 
biodiversity

The extent of loss of soil biodiversity due to human impact is largely unknown 
in North America. The effects of increasing agricultural chemical use, especially 
pesticides, use on biodiversity is a major public concern.
Known level of carbon loss suggests similar loss in biodiversity.

Compaction
Compaction continues to be a low-level issue, especially in regions with 
texture-contrast (Luvisol, Alfisol, Ultsol) soils. The regional-scale impact of 
compaction on plant growth is largely unknown.

Sealing
and land take

Substantial expansion of housing and infrastructure in areas of high quality 
farmland continues in both countries but is (incorrectly) not perceived as a 
concern. Neither country has reliable data on sealing and land take.

Salinization
and sodification

Salinization is believed to be increasing in parts of the northern Great Plains in 
the U.S.A. but the risk of salinization is decreasing in western Canada.

Contamination

Although many legacy contamination sites exist, improved regulatory systems 
in both countries has limited the creation of new areas of contamination.
Large-scale land disturbance due to resource extraction activities continues to 
be a significant issue.

Soil acidification 

Trans-national environmental legislation has significantly reduced soil 
acidification in forested areas of eastern and central North America.
Localized areas of acidification in agricultural land managed through lime 
application.

Waterlogging

Waterlogging is not believed to be a significant threat in North America. 
Localized flooding has occurred due to a wider amplitude of precipitation 
events in the past decade. Loss of wetlands is a more significant threat
in North America.

Evidence and 

consensus is low

Evidence and 

consensus are lim
ited

Adequate high-quality evidence

and high level of consensus

Im
proving
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Variable
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Southwest Pacific

The Southwest Pacific region includes the 22 island nations of the Pacific, 
New Zealand and Australia. The status of soil resources in the region is mixed. 
The region is a globally significant exporter of agricultural products and 
nearly all of the 24 countries rely heavily on soils for wealth. The threats to soil 
function in some countries are serious and require immediate action to avoid 
large-scale economic costs and environmental losses. These threats to soil 
function combined with other pressures caused by increasing population and 
climate change are especially challenging in southwest Western Australia and 
on the atoll islands of the Pacific. It is difficult to assess some threats because of 
the lack of surveys and monitoring networks. Table 7 presents a summary of soil 
threats (listed in order of importance), soil condition, trends and uncertainties 
for the Southwest Pacific.

Acidification is a widespread and serious problem that has the potential to 
cause irreversible damage to soils particularly in southern Australia and tropical 
landscapes where product removal and leaching are contributing factors. It also 
affects the hill country of New Zealand.

Improved land management practices in Australia and New Zealand have 
reduced erosion rates but the problem is still serious in some districts. 
Unsustainable rates of soil loss are associated with logging and clearing in 
several Pacific nations (e.g. Papua New Guinea and the Solomon Islands).

The conversion of land to agricultural uses has generally caused large losses of 
SOC. Improved land management practices have stabilized the situation but 
there is only limited evidence of increasing soil carbon even under these more 
conservative management systems.

Rapid intensification of agriculture in New Zealand and more recently Australia is 
causing significant environmental impact, particularly due to the large increase 
in fertilizer use and in numbers of ruminant animals. In other districts, nutrient 
mining and decline are occurring due to insufficient replacement of nutrients 
removed through harvest or other loss-pathways. 
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Limited evidence suggests that soil compaction is constraining plant growth 
across large areas, particularly in the cropping and pasture lands of Australia and 
smaller areas in New Zealand. Controlled traffic and other improvements in farm 
management may have halted this decline in soil physical fertility.

Loss of good quality agricultural land due to urban and industrial expansion 
is an emerging and potentially major problem for all countries in the region. 
Most sources of soil contamination are now regulated and controlled 
although the legacy of past practices is significant (e.g. cadmium in fertilizers). 
Contamination caused by mining and waste disposal is a significant issue for 
several Pacific nations.

Salinization is a widespread and expensive problem in Australia and some atoll 
islands. After a temporary respite due to dry years, the problem may continue to 
expand in Australia over the next few decades. 

The rate of soil biodiversity loss was most likely highest during the expansion 
of agriculture (particularly over the last 100 years) and it may have slowed in 
recent years. However, information on baselines and trends is lacking in nearly 
all districts and countries.

The intensification of land use in New Zealand and to a lesser extent Australia 
provides an indication of the soil management challenges that will dominate 
in coming years as countries attempt to substantially increase food production 
within a resource-constrained world. Poor land management practices, and 
especially uncontrolled logging, in the low-income countries in the Southwest 
Pacific are a significant challenge to their national prosperity.
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Table 7 | Summary of soil threats 
(listed in order of importance), 
condition, trends and uncertainties for 
Southwest Pacific

Threat to soil 
function Summary

Condition and Trend Confidence

Very poor Poor Fair Good Very good In condition In trend

Soil acidification
A widespread and serious problem that has the potential to cause irreversible 
damage to soils particularly in southern Australia, tropical landscapes and 
areas where product removal and leaching are contributing factors.

Soil erosion

Improved land management practices in Australia and New Zealand have 
reduced erosion rates but the problem is still serious in some districts. 
Unsustainable rates of soil loss are associated with logging and clearing in 
several Pacific nations

Organic
carbon change

The conversion of land to agricultural uses has generally caused large losses of 
organic carbon in soils. Improved land management practices have stabilized 
the situation but there is limited evidence for increasing soil carbon even under 
these more conservative management systems.

Nutrient imbalance

Rapid intensification of agriculture in New Zealand and more recently Australia 
is causing significant environmental impact, particularly due to the large 
increase in fertilizer use and ruminant animals. In other districts, nutrient 
mining and decline is occurring due to insufficient replacement of nutrients 
removed through harvest or other loss-pathways.

Compaction

Limited evidence suggests the problem is constraining plant growth across 
large areas, particularly in the cropping and pasture lands of Australia 
and smaller areas in New Zealand. Controlled traffic and other improved 
management practices may have halted this decline in soil physical fertility.

Soil sealing
and capping

Loss of good quality agricultural land due to urban and industrial expansion is 
an emerging and potentially major problem for all countries in the region.

Contamination

Most sources of soil contamination are now regulated and controlled although 
the legacy of past practices is significant (e.g. Cd in fertilizers). 
Contamination caused by mining and waste disposal is a significant issue for 
several Pacific nations.

Salinization
and sodification

Salinization is a widespread and expensive problem in Australia and some atoll 
islands. After a temporary respite due to dry years, the problem may continue 
to expand and the time to equilibration is likely to be in the order of decades.

Loss of soil 
biodiversity 

Rates of loss were most likely highest during the expansion of agriculture, 
particularly over the last 100 years, and this may have slowed.
However, information on baselines and trends is lacking in nearly all districts 
and countries.

Waterlogging
Waterlogging is a constraint to agricultural production in some wet years but 
evidence on the extent and severity is lacking. Large areas were drained to 
address the problem, particularly in New Zealand and parts of coastal Australia.
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Threat to soil 
function Summary

Condition and Trend Confidence

Very poor Poor Fair Good Very good In condition In trend

Soil acidification
A widespread and serious problem that has the potential to cause irreversible 
damage to soils particularly in southern Australia, tropical landscapes and 
areas where product removal and leaching are contributing factors.

Soil erosion

Improved land management practices in Australia and New Zealand have 
reduced erosion rates but the problem is still serious in some districts. 
Unsustainable rates of soil loss are associated with logging and clearing in 
several Pacific nations

Organic
carbon change

The conversion of land to agricultural uses has generally caused large losses of 
organic carbon in soils. Improved land management practices have stabilized 
the situation but there is limited evidence for increasing soil carbon even under 
these more conservative management systems.

Nutrient imbalance

Rapid intensification of agriculture in New Zealand and more recently Australia 
is causing significant environmental impact, particularly due to the large 
increase in fertilizer use and ruminant animals. In other districts, nutrient 
mining and decline is occurring due to insufficient replacement of nutrients 
removed through harvest or other loss-pathways.

Compaction

Limited evidence suggests the problem is constraining plant growth across 
large areas, particularly in the cropping and pasture lands of Australia 
and smaller areas in New Zealand. Controlled traffic and other improved 
management practices may have halted this decline in soil physical fertility.

Soil sealing
and capping

Loss of good quality agricultural land due to urban and industrial expansion is 
an emerging and potentially major problem for all countries in the region.

Contamination

Most sources of soil contamination are now regulated and controlled although 
the legacy of past practices is significant (e.g. Cd in fertilizers). 
Contamination caused by mining and waste disposal is a significant issue for 
several Pacific nations.

Salinization
and sodification

Salinization is a widespread and expensive problem in Australia and some atoll 
islands. After a temporary respite due to dry years, the problem may continue 
to expand and the time to equilibration is likely to be in the order of decades.

Loss of soil 
biodiversity 

Rates of loss were most likely highest during the expansion of agriculture, 
particularly over the last 100 years, and this may have slowed.
However, information on baselines and trends is lacking in nearly all districts 
and countries.

Waterlogging
Waterlogging is a constraint to agricultural production in some wet years but 
evidence on the extent and severity is lacking. Large areas were drained to 
address the problem, particularly in New Zealand and parts of coastal Australia.
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consensus is low
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Antarctica 

Soils only occur in the very small ice-free areas of Antarctica, mostly on the 
Antarctic Peninsula and along the Transantarctic Mountains. The focus for 
studies on Antarctic soils is not on their potential for food production but rather 
on their genesis, diversity, and vulnerability to impacts of human activity. 

Most of the human activities in Antarctica are concentrated in the relatively 
accessible, small, ice-free areas on the coast, particularly in the Ross Sea region 
and the Antarctic Peninsula. In the last sixty years, human activity has increased 
significantly with over 70 scientific research bases established. Ship-based 
Antarctic tourism has become popular with 46  000 tourists reported in the 
2007/08 summer and 27 700 in the 2013/14 season. The amount of contaminated 
soil and waste has been estimated at one to ten million m3 and the presence 
of persistent organochlorine contaminants has been attributed to long-range 
atmospheric transport from lower latitudes. Fuel spills are the most common 
source of soil contamination and they can persist in the environment for decades.

Antarctic soils are easily disturbed and natural recovery rates are slow due to low 
temperatures and often a lack of liquid moisture. The older, more weathered, 
desert pavements and associated soils are the most vulnerable to physical 
human disturbance. Active surfaces (e.g. gravel beaches, sand dunes and areas 
where melt-water flows) recover from disturbance relatively quickly. 

All activities in Antarctica are regulated through the national laws of the 
countries active in the region and these are underpinned by international legal 
obligations resulting from the Antarctic Treaty System. The Madrid Protocol 
designates Antarctica as “a natural reserve devoted to peace and science”.  
It requires environmental impact assessment before any activity is undertaken.  
Since the Protocol’s ratification in 1991, environmental awareness has increased 
and stringent standards are now in place. Procedures to prevent spills, remove 
wastes, phase out incineration, limit soil disturbance and protect sites of 
particular cultural or environmental significance, are proving effective at 
preventing further damage to Antarctic soils.
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9

Global summary 
of threats to soil functions 

Table 8 presents a global summary of the condition and trend for the ten soil 
threats excluding Antarctica. The threats are listed in order of priority. While there 
is cause for optimism in some regions, the overwhelming conclusion from the 
regional assessments 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 soil erosion, loss of SOC and nutrient imbalance. The current 
outlook is for this situation to worsen unless concerted actions are taken by 
individuals, the private sector, governments and international organizations. 
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Table 8 (next page) | Summary of the condition and trend for the ten soil 
threats for the regions (excluding Antarctica) (legend below) – the threats 
are listed in order of importance
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Threat to soil 
function

Condition and Trend

Very poor Poor Fair Good Very good

Soil erosion  NENA
 A

 LAC

 SSA

 E

 NA

 SP

Organic
carbon change

 A

 E

 LAC

 NENA

 SSA

 NA

 SP

Nutrient imbalance

 A

 E

 LAC

 SSA

 NA

 SP  NENA

Salinization
and sodification

 A

 E

 LAC

 NENA

 SSA
 NA

 SP

Soil sealing
and land take  NENA  A

 E
 LAC

 NA
 SSA

 SP

Loss of soil 
biodiversity

 NENA

 LAC

 A

 E

 SSA

 NA

 SP

Contamination  NENA  A

 E
 LAC

 SSA

 NA

 SP

Acidification

 A

 E

 SSA

 NA

 LAC

 SP  NENA

Compaction 
 A

 LAC

 NENA

 E

 NA

 SP
 SSA

Waterlogging
 A

E

 LAC

 NENA

 SSA

 NA

 SP

Improving DeterioratingVariableStable



68 Status of the  World’s Soil Resources  |  Technical Summary 

10

Soil policy 

The regional and global summaries in the previous sections reveal that some 
of the world’s soil management challenges are immediate, obvious and serious 
– they arise partly because of the nature of soils in different regions and of the 
associated history of land management. Other problems are more subtle but 
equally important in the long term – they require vigilance and a sustained policy 
response over decades. At present, few countries have effective policies to deal 
with these problems.

In 1937, the United States President Franklin D. Roosevelt stated ‘The Nation that 
destroys its soil destroys itself.’ This is perhaps the most succinct and sharpest 
challenge for policy makers and it is an all-too-real challenge for policy makers in 
some countries today. 

The task of developing effective policy to ensure sustainable soil management 
is neither simple to articulate nor easy to implement. This is true regardless 
of a country’s stage of industrial development, its natural endowment of soil 
resources or the immediate threats to soil function. In this report, we suggest 
the following seven policy pathways as a starting point for action along with a 
commentary on broader cross-cutting issues.

Education and awareness

Knowledge of soil and land resources is the foundation for achieving sustainable 
soil management. It should be integrated into formal education, preferably 
at all levels of schooling. Some countries are developing comprehensive 
and imaginative curricula that use an understanding of soils as a basis for 
teaching a wide range of cultural, social, scientific and economic subjects. At 
a more advanced level, the training has to encompass a range of soil science  



69Soil policy

sub-disciplines (e.g. soil physics, soil chemistry, soil biology and pedology) as 
well as connections with related disciplines such as ecology, forestry, agronomy, 
geology, hydrology and other environmental sciences. The formal education 
system also requires mechanisms for outreach, vocational training and extension. 
In some regions, knowledge of the land is deeply embedded in indigenous 
cultures and traditions. This knowledge requires nurturing and support.

At a minimum, this policy pathway involves assessment of whether education 
and extension systems are coordinated and providing sufficient understanding 
and training for a nation to achieve sustainable soil management. 
Those directly involved in soil management require sufficient education to 
ensure their actions are profitable and sustainable.

Monitoring and forecasting systems

The distribution and characteristics of the soils in any district or nation are 
neither obvious nor easy to monitor. As a consequence, understanding whether 
a land use is well-matched to the qualities of the soil requires some form of 
diagnostic system both to identify the most appropriate form of management 
and to monitor how the soil is functioning. Four important components of the 
diagnostic system necessary for sustainable land use and management are:

•	 an understanding of spatial variations in soil function (e.g. maps and spatial 
information);

•	 an ability to detect and interpret soil-change with time (e.g. via monitoring 
sites, long-term experiments, environmental proxies);

•	 a capacity to forecast the likely state of soils under specified systems of land 
management and climates (e.g. through the use of simulation models);

•	 an understanding of the soil requirements of plants.

Preparation of the State of the World’s Soil Resources Report was severely 
constrained by the lack of relevant information. Soil map coverages are variable 
and, in some regions, out-of-date. The capacity to monitor and forecast soil 
change is also rudimentary. All nations require coordinated soil information 
systems that parallel those that exist in many countries for economic data, 
weather and water resources. 
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This policy pathway requires countries to create appropriate institutional 
systems for information gathering and dissemination. In the case of soils, this is 
challenging for the following reasons.

•	 All levels of government need reliable information on soil resources but often 
no single level of government or department has responsibility for collecting 
this information on behalf of other public sector agencies.

•	 Public and private interests in soil are large and overlapping, and mechanisms 
for co-investment by public and private agencies are therefore needed.

•	 Market failure in relation to the supply and demand of soil information is 
a significant and widespread problem. In the simplest case, beneficiaries 
of soil information do not pay for its collection and this reduces the pool of 
investment for new survey, monitoring and experimental programs.

•	 Partly as a result of the above, soil-information gathering activities in many 
countries are currently funded through short-term government programs, 
private companies, individuals or in response to specific regulatory 
requirements. This does not produce the enduring, accessible and broadly 
applicable information systems that are needed to meet the requirements 
of stakeholders.

As stated in the World Soil Charter, policy makers should address the above 
challenges and ensure that national soil information systems are developed 
and maintained. They also need to ensure these systems are integrated with 
the global soil information system. These information systems need to include 
a capacity for monitoring the extent of sustainable soil management and the 
overall state of soil resources. 

The challenge at the international level is to facilitate the compilation and 
dissemination of authoritative reports on the state of global soil resources and 
sustainable soil management. A coordinated effort is also needed to develop 
an accurate, high-resolution global soil information system and ensure its 
integration with other global Earth-observing systems.
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Informing markets

A large number of markets involving soils will achieve greater efficiency and 
better resource allocation if they are reliably informed. This can range from 
traditional real estate markets having improved information on the capital value 
of soil resources (e.g. the nutrient status of a farm, presence of contaminants 
and options for improved soil management) through to formal markets for 
carbon stocks in soils and accurate assessments of risks for insurance purposes 
(e.g. crop insurance, environmental hazards). 

Oversight and regulation of market activities is a central function of governments 
in most countries. The productivity and economic benefits from this policy 
pathway rely heavily on success with the first and second policy pathways. The 
key point-of-entry for policy makers is to ensure the availability of reliable soil 
information.

Appropriate incentives and regulation

The amount of regulation on land use and management varies substantially 
between countries depending largely on the degree of government intervention. 
Effective regulations on land use and management require a good information 
base for setting critical limits, for implementing zoning schemes and for 
monitoring compliance. While this may seem obvious, regulating soil 
management practices (e.g. application of manure, excessive use of fertilizers, 
control of dryland salinity) and implementing zoning systems (e.g. to protect 
the best agricultural soils) involves complex technical, institutional and policy 
challenges.

Countries that rely less on regulation often opt for incentive schemes to achieve 
related outcomes. This can range from subsidy systems (e.g. for fertilizer in 
poor countries or the purchase of equipment for conservation tillage in more 
industrialized countries) through to various forms of certification for the 
adoption of specified soil management practices (e.g. organic farming). Some 
of these systems have strong economic drivers because they are mandatory for 
market access (e.g. participation in supply chains to supermarkets).
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Once again, the policy challenge depends heavily on organized systems for 
monitoring soil condition and for understanding the relationship with land 
management. Without this basic information, policy makers have no way of 
knowing whether their regulations and incentive schemes are achieving the 
desired result. Getting it wrong can be very expensive.

Ensuring intergenerational equity 

Ensuring intergenerational equity is becoming more difficult as human pressures 
on soil resources reach critical limits. Most traditional cultures and systems of 
family farming have strong cultural norms that ensure tribal lands or family 
farms are passed to the next generation in the same or better condition than 
when they were inherited. However, dramatic changes to land management 
associated with industrial agriculture, the adoption of green revolution 
technologies and intensification of land use more generally, are having a major 
impact on soil resources (e.g. Table 8 and Section 10). The area of arable land per 
capita is decreasing sharply (0.45 ha in 1960, 0.32 ha in 1980 and a forecast of 
0.22 ha in 2020) and it is obvious that the interests of future generations are not 
being protected.

Many countries have sophisticated reporting systems for assessing issues 
relating to intergenerational equity (e.g. long-term forecasts to determine the 
viability of pension and health systems). While scenario analysis and futures 
forecasting is a challenging activity, it is fundamental to national preparedness 
and long term sustainability. Policy makers do this as part of their normal 
business.

This policy pathway requires policy makers to factor into policy analysis the 
consequences of current trends in soil condition and natural resource scarcity.

Supporting local, regional 
and international security

It was noted in the introduction that further loss of productive soils will amplify 
food-price volatility and send millions of people into poverty. This human suffering 
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has a range of associated risks include the potential for conflict and civil unrest. 
Land degradation and resource scarcity can play a role in the rise of conflicts, but 
these conflicts are rarely purely resource driven. Where tensions about access 
and use of natural resources do exist, they depend on a variety of factors – the 
outcomes of which may sometimes cascade from tension into violent conflict, 
but certainly not always. More often than not, natural resource degradation is 
a result of conflict rather than a cause. The existence of land degradation can 
also lead to cooperative solutions. The opportunity for policy makers and those 
responsible for soil governance is not only to help resolve resource conflicts, but 
also to prevent them and to find peaceful mutual relations.

There are many other dimensions to this policy pathway, however, the key point 
is that policy makers responsible for local, regional and international security 
need to consider the availability of soil resources and the capacity of countries to 
achieve food security. At present, seemingly simple tasks such as estimating the 
area of arable land and determining potential agricultural productivity in some 
countries is difficult because of the lack of basic information on soil resources. 

Understanding interconnectedness 
and consequences

Achieving sustainable soil management and ensuring success with related policies 
(e.g. food security, conservation of biodiversity, climate change adaptation and 
mitigation) requires an understanding of the interconnectedness of policies 
and the consequences of interactions. While this is very well understood in 
most fields of economic, social and environmental policy, the understanding 
in relation to soil resources has come only recently. This is partly because soil-
related issues have been viewed traditionally as local and occasionally national 
matters. However, a range of policy questions now require soils to be viewed 
within a global context. For example:

•	 Is there enough arable land with suitable soils to feed the world in coming 
decades?

•	 Are soil constraints partly responsible for the apparent yield plateau for 
major crops?

•	 How will climate change interact with the distribution of soils to produce 
new patterns of land use?
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A comprehensive global view is also needed to deal with the trans-national 
aspects of food security and soil degradation. Because of trade, most urbanized 
people are protected from local resource depletion. The area of land and water 
used to support a global citizen is scattered all over the planet. As a consequence, 
soil degradation and loss of production are not just local or national issues – they 
are genuinely international.

International organizations, national governments and transnational industries 
have an interest in understanding how policy decisions in one domain, country 
or region have consequences elsewhere. The State of the World’s Soil Resources 
Report provides some pertinent examples. For example, decisions on biofuel 
policy in the United States and Europe and their impacts on soil resources 
in South-East Asia; and the removal of trade barriers in New Zealand and the 
subsequent changes in land use and intensification of land management.

Cross-cutting issues

The policy issues outlined above provides a starting point for developing more 
effective policy responses. Most of the policy pathways are related to each other 
in various ways. Furthermore, there are cross-cutting policy issues that relate 
to all pathways. Most prominent is policy relating to science and technology. 
The Green Revolution demonstrated the power of agricultural science and 
technology, but also exemplifies the trade-offs required to focus on a single 
ecosystem service (food production) at the expense of others (e.g. water quality). 

Contemporary science policy often focuses on impact and public benefit. In 
this regard, soil research is often considered simply as a means to an end. 
Although it is relevant to several important such ‘ends’ (e.g. agriculture, 
environment, water management and climate change), soil research is often 
overlooked in priority setting exercises. More formal recognition of soil resources 
as a cross-cutting issue in science policy is necessary to ensure it receives 
sufficient support.
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11

The way forward

This is the first ever report on the status of the world’s soil resources. 
The assessment is long overdue. The singular focus on soil has a simple but 
yet profound basis. Managed well, soil circulates chemical elements, water 
and energy for great human benefit. If soil is managed poorly, it is impossible 
to imagine an optimistic future.50 In taking this view, we have framed our 
assessment within the broader perspective of land, ecosystem and Earth-
system processes which  are  the  domains  of  the  United  Nations  Convention  
to  Combat  Desertification (UNCCD),  Convention  on  Biological  Diversity  (CBD)  
and  United  Nations  Framework Convention on Climate Change (UNFCCC) 
international treaties.

The assessment has synthesized the scientific knowledge embodied in more 
than 2  000 peer-reviewed scientific publications. In doing this, the ITPS 
has reached some disturbing conclusions. 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. 

The ITPS is firmly of the view that countries can change current trajectories. 
The starting point is implementation of the actions outlined in the World Soil 
Charter, listed below:

Actions by Individuals and the Private Sector 
•	 All individuals using or managing soil must act as stewards of the soil 

to ensure that this essential natural resource is managed sustainably to 
safeguard it for future generations. 

•	 Undertake sustainable soil management in the production of goods and 
services. 
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Actions by Groups and the Science Community 
•	 Disseminate information and knowledge on soils.
•	 Emphasize the importance of sustainable soil management to avoid 

impairing key soil functions. 

Actions by Governments 
•	 Promote sustainable soil management that is relevant to the range of soils 

present and to the needs of the country. 
•	 Strive to create socio-economic and institutional conditions favorable to 

sustainable soil management by removal of obstacles. Ways and means 
should be pursued to overcome obstacles to the adoption of sustainable 
soil management associated with land tenure, the rights of users, access to 
financial services and educational programmes. 

•	 Participate in the development of multi-level, interdisciplinary educational 
and capacity-building initiatives that promote the adoption of sustainable 
soil management by land users. 

•	 Support research programs that will provide sound scientific backing for 
development and implementation of sustainable soil management relevant 
to end users. 

•	 Incorporate the principles and practices of sustainable soil management into 
policy guidance and legislation at all levels of government, ideally leading to 
the development of a national soil policy. 

•	 Explicitly consider the role of soil management practices in planning for 
adaptation to and mitigation of climate change and maintaining biodiversity.

•	 Establish and implement regulations to limit the accumulation of 
contaminants beyond established levels to safeguard human health and 
well-being and facilitate re-mediation of contaminated soils that exceed 
these levels where they pose a threat to humans, plants and animals. 

•	 Develop and maintain a national soil information system and contribute to 
the development of a global soil information system. 

•	 Develop a national institutional framework for monitoring implementation 
of sustainable soil management and the overall state of soil resources. 
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Actions by International Organizations 
•	 Facilitate the compilation and dissemination of authoritative reports on the 

state of the global soil resources and sustainable soil management protocols. 
•	 Coordinate efforts to develop an accurate, high-resolution global soil 

information system and ensure its integration with other global earth 
observing systems. 

•	 Assist governments, on request, to establish appropriate legislation, 
institutions, and processes to enable them to mount, implement and 
monitor appropriate sustainable soil management practices.

More specifically, the ITPS draws attention to the priorities outlined in the plans 
of action for the Pillars of the Global Soil Partnership.51

  
These are key steps towards: 
•	 a dramatic improvement in our observation and forecasting systems for 

determining when and where soil function is being compromised 
(Pillars 4 and 5);

•	 implementation of sustainable soil management across large regions with 
urgent priority being given to regions where livelihoods are vulnerable and 
heavily dependent on subsistence agriculture (Pillars 1, 2 and 3);

•	 improved governance and the development of more effective institutional 
arrangements for the implementation of sustainable soil management 
(starting with the preparation of voluntary guidelines) (Pillars 1 and 2);

•	 mobilization of resources and the training of a new generation of soil 
specialists (Pillars 1 to 4).

The International Year of Soils in 2015 will be remembered in the coming decades 
as the year when the challenges confronting the world’s soils was clearly 
articulated. We hope that substantial progress will have been made to address 
the issues that have been identified by the time the second Status of the World’s 
Soil Resources report is published in 2020. 
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