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Overview

To meet the objectives of increasing food production and alleviating poverty and hunger in 
an environmentally sustainable manner will require a renewed focus on agricultural water 
management and institutional innovations for managing water. In some areas of the world 
demand for water for various uses exceeds supply. But for much of the world there is a 
pending crisis of water supply not because of a shortage of water but because of misman-
agement of water resources. �is report de�nes water scarcity from the perspective of indi-
vidual water users who lack secure access to safe and a�ordable water to consistently satisfy 
their needs for food production, drinking, washing, or livelihoods. 

About 2.8 billion people, more than 40% of the world’s population, live in river basins 
where water scarcity must be reckoned with [competing explanations]. About 1.6 billion 
people live in areas of economic water scarcity where human, institutional, and �nancial 
capital limit access to water even though water in nature is available locally to meet human 
demands. Symptoms of economic water scarcity include lack of or underdeveloped water 
infrastructure, whether small-scale (water harvesting structures) or large-scale (reservoirs, 
distribution networks); high vulnerability to short- and long-term drought; and di�cult 
access to reliable supplies, especially for rural people. �ese conditions are prevalent in 
much of South Asia and Sub-Saharan Africa. Another 1.2 billion people live under condi-
tions of physical water scarcity in river basins where water resources development has ex-
ceeded sustainable limits. In these cases symptoms include environmental degradation and 
competition for water. While it is possible with good management to treat the symptoms 
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of water scarcity, it is also possible with bad management to create water problems in areas 
of no water scarcity. 

�roughout the developing world income and nutrition levels are improving in aggregate, 
but poverty and malnutrition persist in many regions, including Asia, Sub-Saharan Africa, 
and parts of Latin America. �ere has been a steady increase in the per capita consumption 
of food, including fruits, vegetables, and animal products, leading to better nutrition for 
many and a decrease in famines. �e average global per capita daily food supply increased 
from 2,400 kilocalories (kcal) in 1970 to 2,800 kcal in 2000, which means that enough 
food was produced globally to feed the growing population. Fish and meat consumption 
is rising, increasing reliance on aquaculture and industrial livestock production, with some 
positive well-being and income bene�ts, but greater pressure on water resources and the 
environment. However, pockets of food insecurity remain. �e average daily per capita 
food supply in South Asia (2,400 kcal) and Sub-Saharan Africa (2,200 kcal), while slowly 
rising, was below the world average of 2,800 kcal in 2000.

Key trends and their drivers
During the second half of the 20th century the global food system was able to respond to the 
doubling of world population by more than doubling food production [well established]. From 
1963 to 2000 food production grew more rapidly in developing countries than in devel-
oped countries, with growth in food production exceeding growth in population, except in 
Africa. However, there was wide variability in food production within and across regions. 
Intensi�cation and yield growth have been the dominant factors, and irrigated agriculture 
has played a major role. Nearly all the growth in cereal production since 1970 has been from 
higher yields. Yield increases have come at di�erent times in di�erent regions of the world. 
In some areas yields have reached their upper limits and are showing signs of leveling o�. 

Globally, about 80% of agricultural water use (evapotranspiration) is directly from green 
water (rainfall stored in soil moisture), with the rest from blue water sources (water withdrawals 
from rivers, reservoirs, lakes, and aquifers) [well established]. �ere is considerable variation 
across regions. Irrigation is relatively important in Asia and North Africa, while rainfed 
agriculture dominates in Sub-Saharan Africa. Groundwater levels are declining in many 
areas where there is a high dependence on groundwater for agriculture and population 
demands are high. Demand for water for industrial and domestic uses is growing relative 
to demand for agriculture. As competition for water intensi�es, agriculture can expect to 
receive a decreasing share of developed freshwater resources.

Despite dramatic increases in large-scale irrigation infrastructure over the past half century, 
the bulk of the world’s agricultural production still comes from predominantly rainfed lands [well 
established]. Some 55% of the gross value of crop production is grown under rainfed agri-
culture on 72% of harvested land.1 Many people dependent on rainfed agriculture are highly 
vulnerable to both short-term dry spells and long-term drought and thus are reluctant to in-
vest in agricultural inputs that could increase yields. In developing countries growth in both 
productivity improvements and area expansion has been slower in rainfed agriculture than in 
irrigated agriculture. �e potential exists for raising the productivity of many rainfed systems 
in Sub-Saharan Africa, but this potential has been exceptionally di�cult to realize.
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�e world’s harvested land increased by about 24% from 1961 to 2003 to 1.2 billion 
hectares (ha), 28% of it irrigated, while the area equipped for irrigation2 nearly doubled, from 
139 million ha to 277 million ha, funded initially by investments by international development 
banks, donor agencies, and national governments but later increasingly by small-scale private 
investments [established but incomplete]. Irrigation water was essential to achieve the gains 
from high-yielding fertilizer-responsive crop varieties. Approximately 70% of the world’s ir-
rigated land is in Asia, where it accounts for almost 35% of cultivated land. By contrast, there 
is very little irrigation in Sub-Saharan Africa. Globally, donor spending on agricultural water 
reached a peak of more than $1 billion a year in the late 1970s and early 1980s and then fell 
to less than half that level by the late 1980s. Bene�t-cost ratios deteriorated with falling ce-
real prices and rising construction costs. Recognition of the poor performance of large-scale 
irrigation systems spread, and opposition mounted to the environmental degradation and 
social dislocation sometimes caused by large dams. Today, there appears to be consensus that 
the appropriate scale of infrastructure should be determined by the speci�c environmental, 
social, and economic conditions and goals, with the participation of all stakeholders.

Biological diversity is in rapid decline in all the world’s major biomes [well established]. 
Loss of biodiversity is greatest among freshwater-dependent species—almost twice as fast as 
for marine or terrestrial species. �e majority of biomes have been greatly modi�ed, with 
20%–50% of 14 global biomes transformed to croplands. For terrestrial ecosystems the most 
important direct driver of change in the past 50 years has been land cover change. Further 
land use changes causing habitat loss are associated primarily with the additional expansion of 
agriculture. For freshwater ecosystems the most important direct drivers of change include di-
rect physical changes to freshwater habitat, such as draining wetlands and building dams, and 
modi�cation of water regimes through water extraction and pollution. Many indirect drivers 
of change work through the impacts of land use arising from agriculture-related activities

�e two major factors contributing to increased food demand, and thus to increased water 
use for food production, are population growth and changes in diets as living standards improve 
[well established]. Rising incomes lead not only to increasing consumption of staple cere-
als, but also to a shift in consumption patterns among cereal crops and away from cereals 
toward livestock products, �sh, and high-value crops. A growing, wealthier population 
requires more food per person, and richer and more varied diets. �e amount of water 
needed to produce food depends on diets and how the food is produced.

Rapid rural to urban migration in developing countries in�uences farming practices and 
water demand [established but incomplete]. In the 1960s two-thirds of the world’s popula-
tion lived in rural areas, and 60% of the economically active population worked in agri-
culture. Today, half of the people live in rural areas, and just a little more than 40% of the 
economically active population depend directly on agriculture. In absolute terms the rural 
population will start to decline in the next few years, and by 2050 two-thirds of the world’s 
people will live in cities. In many poor countries in South Asia and Sub-Saharan Africa, 
however, the rural population will continue to grow until about 2030, and the number of 
people depending on agriculture will continue to rise. Cities are rapidly increasing their 
claim on water at the expense of rural uses such as farming. Urban centers represent a 
source of pollution that has impacts on downstream irrigation and aquatic ecosystems.
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Farmers need to adjust to the agricultural transformation that occurs as economies develop, 
incomes rise, and urbanization spreads. Agriculture grows but not as fast as the nonagricultur-
al sector, and food habits shift toward richer and more varied diets. Some farmers will shift 
from staples to higher value horticultural crops, livestock, and �sheries. Others will special-
ize in export crops. Farmers who continue to grow staple food crops will need to boost their 
productivity. �e next step in agricultural transformation is access to value-added supply 
chains in the modern retail sector. In many parts of the developing world groups of profes-
sional farmers are emerging whose incomes come almost entirely from farming. Many more 
farm households are augmenting their incomes from nonfarm activities as labor has become 
more mobile. �e way this transformation unfolds has implications for water investments 
to reduce poverty. In the early stages investments in water to increase productivity can be 
quite e�ective in reducing poverty. But as economies grow, this impact diminishes. Later, 
livelihood diversi�cation becomes an important strategy. Ultimately, this could lead to an 
exit from agriculture, another means of escape from rural poverty [competing explanations].

Bene�ts and costs
Investments in water for agriculture have made a positive contribution to rural livelihoods, food se-
curity, and poverty reduction� [established but incomplete]. �e positive impact is felt through 
employment gains, a�ordable food prices, and more stable outputs. �rough a multiplier 
e�ect investments in irrigation lead to a rise in crop yields and farm incomes that results in 
higher demand for goods and services in the nonfarm sector—multiplying the bene�ts of the 
original investment. A handful of studies indicate that the multiplier e�ect of investment in 
irrigation is in the range of 2.5 to 4. �e additions to employment in the local nonfarm sector 
can be as high as twice that for the farm sector, with a major impact on poverty reduction.

Poorly conceived and implemented water management interventions have incurred high 
social and environmental costs� [well established]. Social costs have included inequity in the 
allocation of bene�ts and loss of livelihood opportunities. Common property resources 
such as rivers and wetlands, important for poor �shers and resource gathers, have been ap-
propriated for other uses, resulting in a loss of livelihood opportunities. Communities have 
been displaced, especially in areas behind dams, without adequate compensation. A large 
proportion of irrigation’s negative environmental e�ects arise from the diversion of water 
away from natural aquatic ecosystems, such as rivers, lakes, oases, and other groundwater-
dependent wetlands. Direct and indirect negative impacts have been well documented, 
including salinization, channel erosion, declines in biodiversity, introduction of invasive 
alien species, reduction of water quality, genetic isolation through habitat fragmentation, 
and reduced production of �oodplain and other inland and coastal �sheries. 

Changing responses over time to the water-food-environment 
challenge
Farmers, �shers, and pastoralists and their communities, often supported by community-based or-
ganizations, have responded to water scarcity with or without government support [established 
but incomplete]. �e failure of large-scale public irrigation systems to provide water where 
and when farmers needed it spurred many to invest in individual pumps and other private 
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irrigation systems. Where opportunities permit, farmers are bene�ting from more �exible and 
reliable supplies or from small storage coupled with irrigation. However, local responses do not 
always meet the broader water-food-environment challenge because the primary focus is gen-
erally to enhance local food production and livelihoods. Particularly in semiarid areas unregu-
lated exploitation of groundwater can lead to falling water tables or to rising water tables and 
increased salinity. �e development of private facilities may further disadvantage poor farmers, 
who cannot a�ord the investment costs, and undermine farmer irrigation associations.

Responses at the national level generally express a broader view, but still re�ect speci�c 
perspectives and priorities� [competing explanations]. Often, institutional development did 
not keep pace with rapid infrastructure development, undermining the e�ciency of invest-
ments and failing to adapt to changing economic, environmental, and social conditions. 
Many of today’s water bureaucracies were set up to construct major water infrastructure fa-
cilities. �is heavy focus on infrastructure sometimes led to institutions and practices that 
were well suited for construction, but less well suited for the adaptive management needed 
to operate long-lived, multipurpose water infrastructure. Today, despite repeated calls for 
integration, government responses tend to remain mostly sectoral. Management of water 
allocation between sectors remains fragmented and highly politicized in most countries. 
Even within agriculture irrigation receives the most attention while rainfed agriculture, 
�sheries, and livestock are rarely considered in discussions of water resources. 

Although some people argue that water is essentially a local issue, global issues a�ect global 
water use, and thus global actions are necessary to resolve them [competing explanations]. 
Global issues of trade, energy, and subsidies have an impact on water use, but water is 
rarely a main topic of global discussions and agreements on these topics. �e Second 
World Water Forum in 2000 was instrumental in mobilizing thinking around key global 
issues of the water crisis: water supply, agriculture, environment, and livelihoods. A divide 
in thinking was clearly illustrated by reports on water for food and rural development and 
reports on water and nature. With water again at the forefront of global issues, discussions 
are occurring in a more balanced context, with more consideration of the social and envi-
ronmental tradeo�s that water management and development decisions entail. 

In agricultural water new paradigms call for considering water management within a 
basin context and for including rainfed agriculture, �sheries, and livestock in water discussions. 
�ere is more attention to integration across sectors and to the appropriate roles of public 
and private sectors. Good practice in agriculture is also increasingly sensitive to the role 
of ecosystems, recognizing the importance of watershed protection, environmental �ows, 
and sustainable management of aquatic ecosystems, springs, and aquifers. At the same 
time there has been an increasing awareness within the environmental community of the 
importance of water, food, and livelihoods issues. 

The water situation today—is there a water crisis?

While the global quantity of freshwater is constant, the world population and therefore 
freshwater demand are growing. �ere is enough land, water, and human capacity in 
the world to produce su�cient food in aggregate for a growing population over the next 
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capacity (photo 2.2). Much of the scarcity felt by people is due to the way institutions 
function—favoring one group over another, not listening to the voices of women and 
disadvantaged groups. Symptoms of economic water scarcity include inadequate infra-
structure development, so that people have trouble getting enough water for agriculture 
and domestic purposes; high vulnerability to seasonal water �uctuations, including �oods 
and long- and short-term drought; and inequitable distribution of water even though in-
frastructure exists. Much of Sub-Saharan Africa experiences economic water scarcity, and 
there are many pockets across the globe where water resources are inequitably distributed. 
Further water development could ease problems of poverty and inequality.

Poverty and undernourishment remain
�roughout the developing world income and nutrition levels are improving in aggre-
gate. However, while food production has outpaced population growth globally and food 

Physical water scarcity

Approaching physical water scarcity

Economic water scarcity

Little or no water scarcity Not estimated

De�nitions and indicators
•   Little or no water scarcity.  Abundant water resources relative to use, with less than 25% of water from rivers withdrawn for 

human purposes. 
•   Physical water scarcity (water resources development is approaching or has exceeded sustainable limits). More than 75% of 

river �ows are withdrawn for agriculture, industry, and domestic purposes (accounting for recycling of return �ows). This 
de�nition—relating water availability to water demand—implies that dry areas are not necessarily water scarce.

•   Approaching physical water scarcity.  More than 60% of river �ows are withdrawn. These basins will experience physical water 
scarcity in the near future.

•   Economic water scarcity (human, institutional, and �nancial capital limit access to water even though water in nature is available 
locally to meet human demands). Water resources are abundant relative to water use, with less than 25% of water from rivers 
withdrawn for human purposes, but malnutrition exists. 

Source: International Water Management Institute analysis done for the Comprehensive Assessment of Water Management
in Agriculture using the Watersim model.

map 2.1 Areas of physical and economic water scarcity
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