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Foreword

This edition of The State of the World’s Land and Water Resources for Food and Agriculture 

presents objective and comprehensive information and analyses on the current state, 
trends and challenges facing two of the most important agricultural production 
factors: land and water.

Land and water resources are central to agriculture and rural development, 
and are intrinsically linked to global challenges of food insecurity and poverty, 
climate change adaptation and mitigation, as well as degradation and depletion 
of natural resources that affect the livelihoods of millions of rural people across 
the world.

 
Current projections indicate that world population will increase from 6.9 billion 

people today to 9.1 billion in 2050. In addition, economic progress, notably in the 
emerging countries, translates into increased demand for food and diversified diets. 
World food demand will surge as a result, and it is projected that food production 
will increase by 70 percent in the world and by 100 percent in the developing coun-
tries. Yet both land and water resources, the basis of our food production, are finite 
and already under heavy stress, and future agricultural production will need to be 
more productive and more sustainable at the same time.

 
A major objective of this publication is thus to build awareness of the status of 

land and water resources, and inform on related opportunities and challenges. 
Across the years, FAO has established itself as a unique source for a variety of global 
data on land and water. These data have been fully exploited in the preparation of 
this book, presenting the most comprehensive and up-to-date global overview of 
the availability of land and water resources, their use and management, as well as 
related future trends and developments. This further takes into consideration major 
drivers of global change, including demands driven by demographics, changing 
consumption patterns, biofuel production and climate change impacts.

 
The variety of situations that characterize the world’s agricultural landscapes is at 

the core of SOLAW. It identifies geographic zones with high population densities, 
where rainfed and irrigated crop production systems are under increasing pressure 
and are at heightened risk of reaching limits to increased production and productivi-
ties. These ‘systems at risk’ are drawn to the attention of the global community for 
concerted and timely remedial intervention, including through investments and inter-
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national cooperation, not only on a global scale but locally, where the consequences of 
lack of action on agricultural livelihoods are likely to be greatest.

SOLAW also highlights the essential but often understated contribution that 
appropriate policies, institutions and investments make in assuring equitable access 
to resources and their sustainable and productive management, while assuring 
acceptable levels of economic development. It also discusses options and strategies 
for addressing evolving issues such as water scarcity and land degradation.

 
SOLAW contains numerous examples of successful actions undertaken in various 

parts of the world, which illustrate the multiple options available that are poten-
tially replicable elsewhere. The necessary planning and negotiating mechanisms 
for doing so are highlighted. Given increasing competition for land and water 
resources, choices of options inevitably require stakeholders to evaluate trade-offs 
among a variety of ecosystem goods and services. This knowledge would serve to 
mobilize political will, priority setting and policy-oriented remedial actions, at the 
highest decision-making levels.

Jacques Diouf

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

Feeding a growing population

Land and water resources and the way they are used are central to the challenge of 
improving food security across the world. Demographic pressures, climate change, 
and the increased competition for land and water are likely to increase vulnerability 

-
cient food for everyone worldwide has never been greater.
 

The world’s population continues to rise. Today’s population of around 7 billion 
is expected to increase to about 9 billion by 2050 (United Nations, 2009). By this 
time, another one billion tonnes of cereals and 200 million extra tonnes of livestock 
products will need to be produced every year (Bruinsma, 2009). The imperative for 
such agricultural growth is strongest in developing countries, where the challenge 
is not just to produce food but to ensure that families have access that will bring 
them food security.

 
Today almost 1 billion people are undernourished, particularly in Sub-Saharan 

Africa (239 million) and Asia (578 million). In developing countries, even if agri-
cultural production doubles by 2050, one person in twenty still risks being under-
nourished – equivalent to 370 million hungry people, most of whom will again be 
in Africa and Asia. Such growth would imply agriculture remaining an engine of 
growth, vital to economic development, environmental services and central to rural 
poverty reduction.

For nutrition to improve and for food insecurity and undernourishment to recede, 
future agricultural production will have to rise faster than population growth. This 
will have to occur largely on existing agricultural land. Improvements will thus 
have to come from sustainable intensification that makes effective use of land and 
water resources as well as not causing them harm.

The policies, practices and technologies needed to boost production and 
strengthen food security have long been discussed. Institutional mechanisms, 
the development of trade and markets and the financial facilities needed to raise 
productivity in a sustainable way have been negotiated at the international level. 
At national level, measures to raise output and strengthen food security are being 
put in place, including investment in pro-poor, market-friendly policies, institutions 
and incentives, as well as the infrastructure and services needed to improve produc-
tivity. Yet the challenge still remains.
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Increased competition for land and water

And there are warning signs. Rates of growth in agricultural production have been 
slowing, and are only half the 3 percent annual rate of growth seen in develop-
ing countries in the past. In 2007 and 2008, any complacency was jolted by food 
price shocks, as grain prices soared. Since then, the growing competition for land 
and water are now thrown into stark relief as sovereign and commercial investors 
begin to acquire tracts of farmland in developing countries. Production of feedstock 

stability of land and water resources.

Deeper structural problems have also become apparent in the natural resource 
base. Water scarcity is growing. Salinization and pollution of water courses and 
bodies, and degradation of water-related ecosystems are rising. In many large rivers, 
only 5 percent of former water volumes remain in-stream, and some rivers such as 
the Huang He no longer reach the sea year-round. Large lakes and inland seas have 
shrunk, and half the wetlands of Europe and North America no longer exist. Runoff 
from eroding soils is filling reservoirs, reducing hydropower and water supply. 
Groundwater is being pumped intensively overpumped and aquifers are becoming 
increasingly polluted and salinized in some coastal areas. Large parts of all conti-
nents are experiencing high rates of ecosystem impairment, particularly reduced soil 
quality, biodiversity loss, and harm to amenity and cultural heritage values.

 
Agriculture is now a major contributor to greenhouse gases, accounting for 

13.5 percent of global greenhouse gas emissions (IPCC, 2007). At the same time, 
climate change brings an increase in risk and unpredictability for farmers – from 
warming and related aridity, from shifts in rainfall patterns, and from the growing 
incidence of extreme weather events. Poor farmers in low income countries are the 
most vulnerable and the least able to adapt to these changes.

The steady increase in inland aquaculture also contributes to the competition for 
land and water resources: the average annual per capita supply of food fish from 
aquaculture for human consumption has increased at an average rate of 6.6 percent 
per year between 1970 and 2008 (FAO 2010a), leading to increase demand in feed, 
water and land for the construction of fish ponds.

 
The deteriorating trends in the capacities of ecosystems to provide vital goods and 

services are already affecting the production potential of important food-producing 
zones. If these continue, impacts on food security will be greatest in developing coun-
tries, where both water and soil nutrients are least abundant. Yet in some locations, 
better technology, management practices and policies (which take into consideration 
the need for appropriate tradeoffs between environmental needs and agricultural 
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production) have arrested and reversed negative trends and thus indicate pathways 
towards models of sustainable intensification. The risks, however, are considerable. 
On present trends, a series of major land and water systems and the food outputs they 
produce are at risk.

Scope of the book

This book deals primarily with the issue of land and water for crops. It examines the 
kinds of production responses needed to meet demand. It also assesses the poten-
tial of the world’s land and water resources to support these desired increases in 
output and productivity. Risks and tradeoffs are examined, and options reviewed 
for managing these without harm to the resource base.
 

While the use of land and water for forestry and livestock is briefly discussed in 
Chapter 1, these subjects have been addressed in greater detail in two earlier FAO 
reports to which the reader is referred: The State of the World’s Forests (FAO, 2009a) 
and The State of Food and Agriculture (FAO, 2009b). Similarly, more detailed analyses 
of trends and challenges on inland fisheries and aquaculture are provided in the 
recent FAO, report The State of World Fisheries and Aquaculture (FAO, 2010a). These 
global reports are supplemented by comprehensive analysis of gender in agricul-
ture in FAO and World Bank reports (FAO, 2011a; World Bank, 2009b).

Chapter 1 analyses the current status of land and water resources together with 
trends. It assesses the biophysical and technical aspects of the resources and their 
use, and presents projections for the year 2050. Chapter 2 reviews current institu-
tional arrangements, and assesses socio-economic and environmental impacts of 
current land and water management. Chapter 3 reviews current and future threats 
to land and water and their implications for a series of major systems at risk. Chap-
ter 4 examines requirements and options to achieve the necessary levels of output 
and productivity required in a sustainable way. Chapter 5 assesses the institutional 
responses at local, national and international levels, with an analysis of lessons for 
the future. Finally, Chapter 6 draws conclusions and advances policy recommenda-
tions. These centre on the pragmatic step by step approaches towards a new para-
digm of more sustainable, lower-carbon intensive agricultural production, based on 
more ecologically-sensitive management of land and water by farmers, supported 
by policies, institutions and incentives from national governments and the global 
community.
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The world’s cultivated area has grown by 12 percent over the last 50 years.  

The global irrigated area has doubled over the same period, accounting for most of 

the net increase in cultivated land. Meanwhile, agricultural production has grown 

between 2.5 and 3 times, thanks to significant increase in the yield of major crops. 

However, global achievements in production in some regions have been associated 

with degradation of land and water resources, and the deterioration of related 

ecosystem goods and services. These include biomass, carbon storage, soil 

health, water storage and supply, biodiversity, and social and cultural services. 

Agriculture already uses 11 percent of the world’s land surface for crop production. 

It also makes use of 70 percent of all water withdrawn from aquifers, streams and 

lakes. Agricultural policies have primarily benefited farmers with productive land 

and access to water, bypassing the majority of small-scale producers, who are 

still locked in a poverty trap of high vulnerability, land degradation and climatic 

uncertainty.

Land and water institutions have not kept pace with the growing intensity of 

agricultural development and the increasing degree of interdependence and 

competition over land and water resources. Much more adaptable and collaborative 

institutions are needed to respond effectively to natural resource scarcity and 

market opportunities. 

Towards 2050, rising population and incomes are expected to call for 70 percent 

more food production globally, and up to 100 percent more in developing countries, 

relative to 2009 levels. Yet the distribution of land and water resources does 

not favour those countries that need to produce more in the future: the average 

availability of cultivated land per capita in low-income countries is less than half 

that of high-income countries, and the suitability of cultivated land for cropping 

is generally lower. Some countries with rapidly growing demand for food are also 

those that face high levels of land or water scarcity. The largest contribution to 

increases in agricultural output will be most likely to come from intensification of 

production on existing agricultural land. This will require widespread adoption of 

sustainable land management practices, and more efficient use of irrigation water 

through enhanced flexibility, reliability and timing of irrigation water delivery. 

WHAT SOLAW SAYS
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The prevailing patterns of agricultural production need to be critically reviewed.  

A series of land and water systems now face the risk of progressive breakdown of 

their productive capacity under a combination of excessive demographic pressure 

and unsustainable agricultural practices. The physical limits to land and water 

availability within these systems may be further exacerbated in places by external 

drivers, including climate change, competition with other sectors and socio-

economic changes. These systems at risk warrant priority attention for remedial 

action simply because there are no substitutes. 

The potential exists to expand production efficiently in order to address food 

security and poverty while limiting impacts on other ecosystem values. There 

is scope for governments and the private sector, including farmers, to be 

much more proactive in advancing the general adoption of sustainable land 

and water management practices. Actions include not just technical options 

to promote sustainable intensification and reduce production risks, they 

also comprise a set of conditions to remove constraints and build flexibility. 

These include (1) the removal of distortions in the incentives framework,  

(2) improvement of land tenure and access to resources, (3) strengthened and 

more collaborative land and water institutions, (4) efficient support services 

(including knowledge exchange, adaptive research and rural finance), and  

(5) better and more secure access to markets.

Widespread adoption of sustainable land and water management practices 

will also require the global community to have the political will to put in place 

the financial and institutional support to encourage widespread adoption of 

responsible agricultural practices. The negative trend in national budgets and 

official development assistance allocated to land and water needs to be reversed. 

Possible new financing options include payments for environmental services (PES) 

and the carbon market. Finally, there is a need for much more effective integration 

of international policies and initiatives dealing with land and water management. 

Only by these changes can the world feed its citizens through a sustainable 

agriculture that produces within environmental limits.




